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IMPORTANT

WARNING /CAUTION/NOTE

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

WARNING:
Indicates a potential hazard that could result
in death or injury.

CAUTION:
Indicates a potential hazard that could result

in vehicle damage.

NOTE:
Indicates special information to make maintenance
easier or instructions clearer.

WARNING:

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

Improper repair may result in injury to the me-
chanic and may render the vehicle unsafe for
the driver and passengers.

WARNING:

For vehicles equipped with a Supplemental In-

flatable Restraint Air Bag System:

® Service on or around air bag system compo-
nents or wiring must be performed anly by
an authorized Suzuki dealer. Please observe
all WARNINGS and SERVICE PRECAUTIONS
in Section 9J under "On-Vehicle Service”
and the Air Bag System Component and
Wiring Location view in Section 9J before
performing service on or around air bag sys-
tem 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 resultin
severe injury.

e |f the air bag system and another vehicle
system both need repair, Suzuki recom-
mends that the air bag system be repaired
first, to help avoid unintended air bag de-
ployment.

¢ Do not modify the steering wheel, dash-
board, or any other air bag system compo-
nent {on or around air bag system compo-
nents or wiring). Modifications can adverse-
ly affect air bag system performance and
lead to injury.

# If the vehicle will be exposed to tempera-
tures over 93°C, 200°F (for example, during
a paint baking process), remove the air bag
system components (air bag inflatof mod-
ule, sensing and diagnostic module) before-
hand to avoid component damage or unin-
tended deployment.
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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 99501-80A60 + 99501-60A70) and VITARA (SV620) SERVICE MANUAL
(99500-85F00).

Applicable model:
¢ VITARA (SE416):
On and after following body No.s. .
X JSAETAC1C0 1110001 X TAO1C - 160001 JS3TAO1V T4140001

X JSAETAO1CST100001X TAO1TV — 160001 JS3TAQ1C T4140001
X JSAETA01V0 1110001 X TDO1V - 160001

X JSAETAOTVSTI100001X
X JSAETA02C01120001X
X JSAETA02V0 1120001
X JSAETDO1V0 1100001 X
X JSAETDO1VST100001X

® VITARA (SV620) equipped with antilock brake system {(ABS} and/or air bag system.

Therefore, whenever servicing SE416 with a body number on and after the above listed
numbers or SV620 with ABS and/or air bag system, consult this supplement first.

And for any section, item or description not found in this supplement, refer to the SER-
VICE MANUALSs and SUPPLEMENTARY SERVICE MANUALs mentioned in next page.

When replacing parts or servicing by disassembling, it is recommended to use SUZUK]
genuine parts, tools and service materials {lubricant, sealants, etc.) as specified in each
description.

All information, 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 1995
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Related Service Manual

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

For efficient use of manuals, start with the one at the top of the list (i.e., the latest one). If desired 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.

SE416

SERVICE MANUAL RELATED 7O THIS MANUAL

APPLICABILITY

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

This manual describes the items that
should be updated {modified and added)
in the Service Manual {99500-60A10) be-
low after it was issued.

VITARA (SE416) SUPPLEMENTARY
SERVICE MANUAL FOR 5-DOOR
MODEL WITH SLIDING ROOF
{99501-60A60)

This manual describes the sliding roof
only.

VITARA (SE416) SERVICE MANUAL
{99500-60A10)

This manual is the base manual for the
above manual.

SV620

SERVICE MANUAL RELATED TO THIS MANUAL

APPLICABILITY

SV620 SERVICE MANUAL
{99500-85F00)

This manual describes the only different
service information of SV620 as compared
with the Service Manuals {92500-60A10,
99501-60A70) below.

VITARA {SE416) SUPPLEMENTARY
SERVICE MANUAL
(99501-60A70)

This manual describes the items that
should be updated (modified and added)
in the Service Manual (99500-60A10} be-
low after it was issued.

VITARA (SE416} SUPPLEMENTARY
SERVICE MANUAL FOR 5-DOOR
MODEL WITH SLIDING ROOF
(99501-60A60)

This manual describes the sliding roof
only.

VITARA (SE416) SERVICE MANUAL
(99500-60A10)

This manual is the base manual for the
above manual.
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GENERAL INFORMATION 0A-1

SECTION 0A

GENERAL INFORMATION

CONTENTS
HOW TO USE THIS MANUAL. ............. 0A- 1 Engine ldentification Number ......... 0A-12
PRECAUTIONS .................ccvvinn. 0A- 3 Transmission Identification Number ... 0A-12
Precaution for Vehicle Equipped with a WARNING, CAUTION AND
Supplemental Inflatable Restraint INFORMATION LABELS ................. DA-13
AirBag System ..................... 0A- 3 VEHICLE LIFTINGPOINTS ................ 0A-15
General Precautions .................. 0A- 6 ABBREVIATIONS MAY BE USED IN THIS
Precaution for Catalytic Converter .. ... 0A- 8 MANUAL ............. ... ciiiennn. 0A-17
Precautions for Electrical Circuit METRIC INFORMATION .................. 0A-19
Service .....oii 0A- 8 Metric Fasteners ..................... 0A-19
IDENTIFICATION INFORMATION . ......... 0A-12 Fastener Strength Identification ....... 0A-19
Body Number........................ 0A-12 Standard Tightening Torque .......... 0A-20

B81A10-0A-1-1

HOW TO USE THIS MANUAL

1) There is a TABLE OF CONTENTS FOR THE
WHOLE MANUAL on the first page of this
manual, whereby you can easily find the section
that offers the information you need. Also, there
is @ TABLE OF 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 pagina-
tion. It is indicated at the top of each page along
with the Section name.

3} The SPECIAL TOOL usage and TORQUE SPEC-
IFICATION are given as shown in figure below.

6} Install oil pump. Refer to Item “Oil pump” for installation of
oil pump.

7} Install flywheel (M/T vehicle} or drive plate {A/T vehicle).
Using special tool, lock flywheel or drive plate, and tighten
flywheel or drive plate bolts to specification.

Special Tool
{A): 09924-17810

Tightening Torque
{c): 78 N'm (7.8 kg-m, 56.0 1h-ft)

11c)
1. Flywheel bolts or drive plate bolts for A/T vahicle
60A20:6A-72:5

60G00-0A-1-2
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0A-2 GENERAL INFORMATION

60G00-0A-2-1

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

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

5} The Sl, metric and foot-pound systems are used as unitsin
this manual.

6} DIAGNOSIS and CORRECTION are included in each section
as necessary.

71 At the end of each section, there are descriptions of SPE-
CIALTOOLS, REQUIRED SERVICE MATERIALS and TIGHT-
ENING TORQUE SPECIFICATIONS that should be used for
the servicing work described in that section.
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GENERAL INFORMATION 0A-3

PRECAUTIONS

PRECAUTION FOR VEHICLES EQUIPPED WITH A
SUPPLEMENTAL INFLATABLE 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, re-
install and inspect) these parts, be sure to follow proce-
dures described in Section 9J. Failure to follow proper
procedures could result in possible air bag deployment,
personal injury, damage to parts or air bag being unable
to deploy when necessary.

® 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 deploy-
ment.

¢ Do not modify the steering wheel, dashboard, or any oth-
er air bag system component. Modifications can adverse-
ly affect air bag system performance and lead to injury.

¢ [f the vehicle will be exposed to temperatures over 93°C,
200°F {for example, during a paint baking process), re-
move the air bag system components (air bag (inflator)
modules, sensing and diagnostic module) beforehand to
avoid component damage or unintended deployment.

Air bag wire harness
Passenger air bag (inflator)
module

SDM

"AIR BAG" fuse box
Contagct cotl

Driver air bag (inflator)
module

o —

O bW

§1A10-0A-3-1

DIAGNOSIS

e When troubleshooting air bag system, be sure to follow
"DIAGNOSIS” in Section 9J. Bypassing these procedures may
result in extended diagnostic time, incorrect diagnosis, and
incorrect parts replacement.

® Never use electrical test equipment other than that specified
in this manual.

50G00-0A-3-3

WARNING:

Never attempt to measure the resistance of the air bag (in-
flator} modules (driver and passenger). it is very dangerous
as the electric current from the tester may deploy the air
bag.

6QA50-0A-2-5
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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) UF, AWAY FROM LOOSE GBJECTS.

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

HANDLING AND SERVICING

61A10-0A-4-1

WARNING:

e Many of service procedures require disconnection of
” AIR BAG” fuse and air bag (inflator) modules {driver and
passenger) from deployment loop to avoid an accidental
deployment.

Driver and Passenger Air Bag {Inflator} Modules

e For handling and storage of a live air bag (inflator} mod-
ule, select a place where the ambient temperature below
65°C (150°F)}, without high humidity and away from elec-
tric 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
minimal 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 slit or use the work-
bench 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 ac-
cidental deployment. Otherwise, personal injury may re-
sult.

e 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 proce-
dures described in Section 9J 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 before 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 lu-
bricate the bag as it inflates) and by-products of the
chemical reaction. As with many service procedures,
gloves and safety glasses should be worn.

SDM

o During service procedures, be very careful when han-
dling a Sensing and Diagnostic Module (SDM). Never
strike or jar the SDM. 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 rigidly attached to the vehicle which could
cause deployment and result in personal injury.
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GENERAL INFORMATION 0A-5

B0GOQ-0A-5-1

CAUTION:

e Evenwhen the accident was light enough not to cause air
bags to deploy, be sure to inspect system parts and other
related parts according to instructions under “Repair and
Inspection Required after an Accident” in Section 9J).

o When servicing parts 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) 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 disassembly 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), wipe
off immediately with a dry cloth.

¢ 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 openin 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.

¢ 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” under "Service Precaution” in Section 9J.

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

¢ WARNING/CAUTION labels are attached on each part of
air bag system components. Be sure to follow the
instructions.

¢ After vehicle is completely repaired, perform “Air Bag
Diagnostic System Check” described in “"Diagnosis” in
Section 9J.
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0A-6 GENERAL INFORMATION

GENERAL PRECAUTIONS

The WARNING and CAUTION below describe some general precautions that you should cbserve 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
set fully 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 en-
gine 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 ex-
haust 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, muffler, 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 oil 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 moisuture-proof gloves (such as dishwashing gloves) when changing engine oil. if en-
gine 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.

51G00-0A-6-1

CAUTION:

¢ Before starting any service work, cover fenders, seats and any
other parts that are likely to get scratched or stained during
servicing. Also, be aware that what you wear [e.g, buttons)
may cause damage to the vehicle’s finish.

64B40-0A-4-2

¢ When performing service to electrical parts that does not re-
quire use of battery power, disconnect the negative cable of
the battery.

64840-0A-9-4

¢ When removing the battery, be sure to disconnect the nega-
tive cable first and then the positive cable. When reconnecting
the battery, connect the positive calbe first and then the nega-
tive cable, and replace the terminal cover.

60G00-0A-6-5
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GENERAL INFORMATION 0A-7

€4B40-0A-5-1

64B40-0A.5-2

64B40-0A-5-3

(8)

(A}

60G00-0A-7-4

64840-0A-5-5

¢ 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 oil seals, gaskets, packing, O-rings, locking

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., be sure to remove any residual
material form the mating surfaces.

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

When use of a certain type of lubricant, bond or sealant is spe-
cified, 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

® When disconnecting vacuum hoses, attach a tag describing

the correct installation positions so that the hoses can be rein-
stalled correctly.
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0A-8 GENERAL INFORMATION

50GO0-0A-8-1

50G00-0A-8-4

50G00-0A-8-5

860G00-0A-8-4

60G00-0A-8-5

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

® For vehicles equipped with fuel injection systems, never dis-
connect the fuel line hetween the fuel pump and injector with-
out first releasing the fuel pressure, or fuel can be sprayed out
under pressure.

PRECAUTION 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 do not open the throttle.

— Conduct engine compression checks within the shortest pos-
sible time.

— Avoid situations which can result in engine misfire (e.g. start-
ing the engine when the fuel tank is nearly empty.)

PRECAUTIONS FOR ELECTRICAL CIRCUIT

SERVICE

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

¢ Be careful not to touch the electrical terminals of parts which
use microcomputers (e.g. electronic control unit like as ECM,
TCM, ABS control module, SDM etc). The static electricity
from your body can damage these parts.
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GENERAL INFORMATION 0A-9

¢ Never connect any tester {voltmeter, chmmeter, or whatever)
to electronic control unit when its coupler is disconnected. At-
tempt to do it may cause damage to it.

¢ Never connect an chmmeter to electronic control unit with its
coupler connected to it. Attempt to do it may cause damage
to electronic control unit and sensors.

¢ Be sure to use a specified voltmeter/ohmmeter. Otherwise,
accurate measurements may not be obtained or personalinju-
ry may result.

60G00-0A-8-1

¢ When taking measurements at electrical connectors using a
tester probe, be sure to insert the probe from the wire harness
side {backside) of the connector.

1. Coupler
2. Probe

64B40-0A-6-2

¢ 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 female
terminal open for connection.
In case of such coupler as shown connect probe as shown to
avoid opening female terminal.
Never connect probe where male terminal is supposed to fit.

1. Coupler
2. Probe
3. Where male

terminal fits

60G00-0A-9-3

& When checking connection of terminals, check its male half
for bend and female half for excessive opening and both for
locking {looseness), corrosion, dust, etc.

50G00-0A-2-4

e Before measuring voltage at each terminal, check to make
sure that battery voltage is 11V or higher. Such terminal volt-
age check at low battery voltage will lead to erroneous diag-
nosis.

]

=@
<l
2®

60G00-0A-8-5
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0A-10 GENERAL INFORMATION

60G0C-0A-10-1

50G00-9)-14-5

1. Check contact tension by inserting and
removing just for once.

2. Check each terminal for bend and proper
alignment.

60G00-0A-10-3

BOGO0-0A-10-5

INTERMITTENTS AND POOR CONNECTION

Most intermittents are caused by faulty electrical connections
orwiring, although a sticking relay or solenoid can occasional-
ly 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 terminal contact.

However, cleaning the terminal with a sand paper or the like
is prohibited.

Damaged connector body, exposing the terminals to mois-
ture and dirt, as well as not maintaining proper terminal
orientation with the component or mating connector.
Improperly formed or damaged terminals.

Check each connector terminal in problem circuits carefully
to ensure good contact tension by using the corresponding
mating terminal.

If contact tension is not enough, reform it to increase con-
tact tension or replace.

Poor terminal-to-wire connection.

Check each wire harness in problem circuits for poor con-
nection by shaking it by hand lightly. If any abnormal condi-
tion is found, repair or replace.
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GENERAL INFORMATION 0A-11

¢ Wire insulation which is rubbed through, causing an inter-
mittent short as the bare area touches other wiring or parts
of the vehicle.

* Wiring broken inside the insulation. This condition could
cause continuity check to show a good circuit, but if only 1
or 2 strands of a multi-strand-type wire are intact, resis-
tance could be far too high.

If any abnormality is found, repair or replace.

60G00-0A-11-1
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0A-12 GENERAL INFORMATION

86F00-0A-9-1

SE416

1=-cam 8 valve
engine

1-cam 16 valve
engine

61A10-0A-12-2

M/T

61A10-0A-12-4

IDENTIFICATION INFORMATION
BODY NUMBER

The vehicle body 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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GENERAL INFORMATION 0A-13

WARNING, CAUTION AND INFORMATION LABELS

The figure below shows main labels among others that are attached to vehicle component parts.
When servicing and handling parts, refer to WARNING/CAUTION instructions printed on tabels.
If any WARNING/CAUTION label is found stained or damaged, clean or replace it as necessary.
SE416

NOTE: : - .
Air bag CAUTION / WARNING labeis are attached on Enaine eosling fan warning fabel
the vehicle equipped with air bag system only.

Air bag warning label on sun visor

-
R
— e R S\\@
J

2 -/
= ’ T A/C caution label
NN ..\ jLJ E‘ 7% (If equipped with A/C)
B} ’4% e

e ‘ “g%

information
' Air bag caution label
Cooling water

placard
caution label Emission control tabet
[Australia, Hong Kong only)

Air bag warning label on passenger
air bag (inflator) modute

Air bag warning label on driver air bag
(inflator) module o ] ¢
= I

-

P B

- &=
= )

=) \g- N\ --l')'."’!

[ T ‘,J' ~
Air bag warning label on combination ;
switch and contact ¢oil assembly

Air bag warning tabel on wire harness

warning label
on SDM

|

N,

by
A

i Air bag warning label
on steering column

61A10-0A-13-1
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0A-14 GENERAL INFORMATION

5V620

NOTE:
Air bag CAUTION / WARNING labels are attached on
the vehicle equipped with air bag system only.

Air bag caution label
Emission control fabel
{Australia, Hong Kong only)
rd
3.0 &

W\~

Cooling water
caution label
Air brag warning label on sun visor

3

]

g
LD

Child lock

caution

label
Tire
information
placard

Air bag warning label on driver air bag
(inflator) module

Air bag warning label on combination
switch and contact ¢oil assembly

Air bag warning label on wire harness

« Air bag warning labe!
on steering column

Engine cooling fan warning label

A/C caution [abel
{If equipped with A/C)

Air bag warning label on passenger
air bag (inflator) module

warning label
on SDM

61A10-0A-14-1
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GENERAL INFORMATION 0A-15

VEHICLE LIFTING POINTS

WARNING
¢ When using frame contact hoist, apply hoist as shown (right and left at the same position). Lift 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.

¢ Before applying hoist to underbody, always take vehicle balance throughout service into consideration.
Vehicle balance on hoist may change depending of what part to be removed.

¢ Make absolutely sure to lock hoist after vehicle is hoisted up.

o 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:

I

Front lifting point
Rear lifting point
Front left tire
Rear left tire
Trailing arm

Left door

S s o

V:)‘” —
5 =
2/ -
% i =
5 Sl \C

/ -

Y
oy

80A20-0A-11-1
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0A-16 GENERAL INFORMATION

When using floor jack:

1. Front differential housing

]=-——-—.

1 e—
2

2. Rear axle

60A20-0A-12-1

85F00-0A-11-3

[n raising front or rear vehicle end off the floor by jacking, be
sure to put the jack against the center portion of the front sus-
pension frame or rear axle housing.

To perform service with either front or rear vehicle 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.

WARNING:

e Never apply jack against suspension parts (i.e., stabilizer,
etc) or vehicle floor, ar it may get deformed.

e |f 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.
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GENERAL INFORMATION 0A-17

ABBREVIATIONS MAY BE USED IN THIS MANUAL

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

B+
BTDC
BBDC

CKT
CMP Sensor

co
CPP Switch

CPU
CRS

DC
DLC

DOHC
DOJ
DRL
DTC

86F00-0A-12-1

: Anti-lock Brake System

: After Top Dead Center

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

1 Automatic Transmission

: Air Conditioning

: After Bottom Dead Center

: Air Fuel Mixture Ratio

: Automatic-Emergency

Locking Retractor

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

: Circuit
: Camshaft Position Sensor

(Crank Angle Sensor, CAS)

: Carbon Monoxide
: Clutch Pedal Position Switch

(Clutch Switch, Clutch Start
Switch)

: Central Processing Unit
: Child Restraint System

: Direct Current
: Data Link Connector

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

. Double Over Head Camshaft
: Doubte Offset Joint

: Daytime Running Light

: Diagnostic Trouble Code

(Diagnostic Code)

E

G

H

EBCM

ECM
ECT Sensor

EGR

EGR Pressure
Transducer
EGRT Sensor

EFE Heater

ELR
EVAP
EVAP
Canister

EVAP Canister
Purge Valve
a4wD

GEN
GND

HC
HO2S

IAC Valve

IAT Sensor

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 Modulator
: EGR Temperature Sensor

{Recirculated Exhaust Gas
Temp. Sensor, REGTS)

: Early Fuel Evaporation

Heater (Positive Temperature
Coefficient, PTC Heater}

: Emergency Locking Retractor
: Evaporative Emission

: Evaporative Emission

Canister (Charcoal Canister)

: EVAP Solenoid Purge Valve

(SP Valve)

: 4 Wheel Drive

: Generator
: Ground

: Hydrocarbons
: Heated Oxygen Sensor

: Idle Air Control Valve (Idle

Speed Control Solencid
Valve, ISC Solenoid Valve)

: Intake Air Temperature

Sensor (Air temperature
Sensor, ATS)

: Ignition
: idle Speed Control Actuator

{Motor}
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0A-18 GENERAL INFORMATION

L
LH : Left Hand
M
MAF Sensor : Mass Air Flow Sensor
{Air Flow Sensor, AFS, Air
Flow Meter, AFM)
MAP Sensor : Manifold Absolute Pressure
Sensor (Pressure Sensor, PS}
Max : Maximum
MEFI . Multiport Fuel Injection
{Multipoint Fuel Injection)
Min : Minimum
MiL : Malfunction Indicator Lamp
{("CHECK ENGINE” Light)
M/T : Manual Transmission
N
NOx : Nitrogen Oxides
O
OBD : On-Board Diagnostic System
{Self-Diagnosis Function)
0/D : Overdrive
OHC 1 Over Head Camshaft
02s : Oxygen Sensor
P
PNP : Park/Neutral Position
P/S : Power Steering
PSP Switch  : Power Steering Pressure
Switch (P/S Pressure Switch)
PCV : Positive Crankcase Ventilation
R
RH : Right Hand
S
SAE . Society of Automotive
Engineers
SDM : Sensing and Diagnostic
Module
SFI : Sequential Multiport Fuel
Injection
SIR : Supplemental Inflatable
Restraint

SCHC : Single Over Head Camshaft

B5F00-0A-13-1

TBI

TCC
TCM

TP Sensor
TVV

2WD

VIN
VSS

WuU-0C

WU-TWC

: 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
: Thermal Vacuum Valve

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

: Three Way Catalytic Converter

(Three Way Catalyst)

: 2 Wheel Drive

: Vehicle identification Number
: Vehicle Speed Sensor

: Warm Up Oxidation Catalytic

Converter

: Warm Up Three-Way

Catalytic Converter
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GENERAL INFORMATION 0A-19

METRIC INFORMATION

METRIC FASTENERS

Most of the fasteners used for this vehicle are
metric. When replacing any fasteners, it is most
important that replacement fasteners be the cor-
rect diameter, thread pitch and strength.

64840-0A-8-1

FASTENER STRENGTH
IDENTIFICATION

Most commonly used metric fastener strength
property classes are 4T, 7T and radial line with the
class identification embossed on the head of each
bolt. Some metric nuts will be marked with punch
mark strength identification on the nut face. Fig-
ure 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 se-
lect replacement fasteners of the correct size. Cor-
rect replacement bolts and nuts are available

through the parts division.
64B40-0A-8-2

METRIC BOLTS-IDENTIFICATION CLASS NUMBERS OR MARKS CORRESPOND TO
BOLT STRENGTH-INCREASING NUMBERS REPRESENT INCREASING STRENGTH.

NUT STRENGTH
IDENTIFICATION

64840-0A-8-3
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0A-20 GENERAL INFORMATION

STANDARD TIGHTENING TORQUE

Each fastener should be tightened to the torque specified in each section of this manual. If no description
or specification is provided, refer to the following tightening torque chart for the applicable torgue for each
fastener. When a fastener of greater strength than the original one is used, however, use the torque speci-
fied for the original fastener.

NOTE:
# For the flanged bolt and nut, 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 light alloy.

Tightening torque chart

STRENGTH

THREAD Conventional bolt “4T" bolt 2T bolt

DIAMETER

{mm} N-m kg-m Ib-ft N-m kg-m Ib-ft
4 1.5 0.15 1.0 2.3 0.23 2.0
5 3.0 0.30 25 4.5 0.45 3.5
6 5.5 0.55 4.0 10 1.0 7.5
8 13 1.3 9.5 23 2.3 17.0
10 29 2.9 21.0 50 5.0 3656
12 45 45 325 85 8.5 61.5
14 65 6.5 47.0 135 13.5 98.0
16 105 10.5 76.0 210 21 152.0
18 160 16 116.0 240 24 174.0

85F00-0A-15-1
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MAINTENANCE AND LUBRICATION 0B-1

SECTION 0B

MAINTENANCE AND LUBRICATION

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 Section 9J under "On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Compoenents 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:

Forthe descriptions (items} not found in this section, refer to the same section of the Service Mianual mentioned

in the FOREWORD of this manual.

61A70-0B-1-1
CONTENTS
MAINTENANCE SCHEDULE . . ... ... .. ittt ittt ta et te et itstea e r e ren i aarenanes 0B- 2
Maintenance Schedule Under Normal Driving Conditions ...........coiiviiiiiiiiiiiinnnnn. 0B- 2
Maintenance Recommended Under Severe Driving Conditions ...................oiient, OB- 6
MAINTENANCE SERVICE ... ... ittt it ittett e are e atarionaanserranassanennanes 0B- 7
o 1 - 0B- 7
[ LT o 4 T 3= =T o ¢ 0B- 8
Chassis and Body ...ttt it e e e e e e e e e e 0B- 8
RECOMMENDED FLUIDS AND LUBRICANT S ... i ittt ittt it sttt et ene e, 0B-10

61A10-0B-1-2
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0B-2 MAINTENANCE AND LUBRICATION

MAINTENANCE SCHEDULE

MAINTENANCE SCHEDULE UNDER NORMAL DRIVING CONDITIONS
For Electronic Fuel Injection Model with Oxygen Sensor

interval:

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

This interval should be judged by

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

whichever comes first. miles (x 1,000 6|12 |18 |24 |30 | 36 | 42 | 48
Months 6|12 | 18 | 24 | 30 | 36 | 42 | 48

ENGINE

1-1. Drive belt (tension, damage) - - - | - - - R

1-2. Camshaft timing belt

Replace every

100,000 kmn (60,000 miles)

1-3. Valve lash {clearance)

I

I

1-4. Engine oil and oil filter R R R R R R R R
1-5. Engine coolant - - - R - - - R
1-6. Cooling system hoses and connections - - - I - - - |
1-7. Exhaust pipes and mountings {except catalyst) - - - | - - - {I&{R)
IGNITION SYSTEM

When unleaded fuel is used - - - - R - - -
2-1. Spark plugs - ;

When leaded fuel is used, refer to "Severe Driving Condition” schedule
2-2. lgnition wiring (high tension cords} - - - - - - - R
2-3. Distributor cap and rotor {crack, wear) - - - i - - - |
FUEL SYSTEM
3-1. Air cleaner filter element I | R I l R
3-2. Fuel tank cap, fuel lines and connections - - - | - - - |I&(R)
3-3. Fuel filter - - - [**R| - - - R

EMISSION CONTROL SYSTEM

4-1. Oxygen sensor (If equipped)

Replace every 80,000 km or 60 months

4-2. PCV valve inspect every 80,000 km or 60 months
4-3. Fuel vapor storage (Evaporative Emission control)

system Inspect every 80,000 km or 60 months
ELECTRICAL SYSTEM

5-1. Wiring harness connections and headlights

|- f-f-Tr]-1-]-]1

NOTE:
“R”: Replace or change

” , 7

: Inspect and correct or replace if necessary

Item 1-7(R) is applicable to exhaust mounting rubber only.
Item 3-2 (R) is applicable to fuel tank cap only.

item 3-3 **R is recommended maintenance item.

For Sweden, item 2-2, 4-1, 4-2 and 4-3 should be performed by odometer reading only.

61A10-08-2-1
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MAINTENANCE AND LUBRICATION 0B-3

For Electronic Fuel Injection Model not Equipped with Oxygen Sensor

This table includes services as scheduled up to 80,000 km
{48,000 miles) mileage. Beyond 80,000 km (48,000 miles),
Interval: ] carry out the same services at the same intervals respectively.
This interval should be judged by
Odometer readlng or rﬁonthsIr km (X 1,000} 10 20 30 40 50 60 70 80
whichever comes first. miles{x 1,000) | 6 |12 |18 |24 [ 30 |36 | 42 | 48
Months 6 | 12 (18 | 24 [ 30 | 36 | 42 | 48
ENGINE
1-1. Drive belt (tension, damage) - - - 1 - - - R
1-2. Camshaft timing belt Replace every 100,000 km (60,000 miles)
1-3. Valve lash (clearance) - I - I - | - [
1-4. Engine oil filter R R R R|R|R R R
. .. | APl Grade SD, SE, SF, SG or SH Replace every 10,000 km {6,000 miles)
1-4-1. Engine oil -
APl Grade SC Replace every 5,000 km (3,000 miles)
1-5. Engine coolant - - - R - - - R

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

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

IGNITION SYSTEM

When unleaded fuel is used - R - R - R - R
When leaded fuel is used, refer to “Severe Driving Condition” schedule
2-2, Ignition wiring (high tension cords) - | - I - i - I
2-3. Distributor cap and rotor (crack, wear) - I - | - | - |

2-1. Spark plugs

FUEL SYSTEM

3-1. Air cleaner filter element | | R I i | R
3-2. Fuel tank cap, fuel lines and connections - - - ! - - - |I&R}
3-3. Fuel filter - - - R - - - R
EMISSION CONTROL SYSTEM

4-1. Crankcase ventilation hoses and connections - - I - - |
4-2. PCV valve - - - I - - - |

4-3. Fuel vapor storage system, hoses and connections - | - | - | - |
ELECTRICAL SYSTEM

5-1. Wiring harness connections and headlights I - I ! - I | | . | ' l - l [

NOTE:

“R”: Replace or change

“I” : Inspect and correct or replace if necessary
e ftem 3-2 (R} is applicable to fuel tank cap only.

61A10-0B-3-1
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0B-4 MAINTENANCE AND LUBRICATION

For Carburetor Model

This table includes services as scheduled up to 80,000 km
(48,000 miles) mileage. Beyond 80,000 km (48,000 miles),
Intfaryal: . carry out the same services at the same intervals respectively.
This interval should be judged by
Odometer readlng or months’ km (X 1,000) 10 20 30 40 50 60 70 80
whichever comes first. miles {x 1,000} 6 |12 18|24 |30 |36 |42 |48
Months 6 [ 1218 |24 |30 | 36|42 | 48
ENGINE
1-1. Drive belt {tension, damage} - - - | - - - R
1-2. Camshaft timing belt Replace every 100,000 km (60,000 miles)
1-2-1. Engine bolts (All cylinder head and manifold fixings) | - - - T - - | - T
1-3. Valve lash {clearance) - | - | - l - 1
1-4. Engine oil filter R R R R R R R R
. | API Grade SD, SE, SF, SG or SH Replace every 10,000 km (6,000 miles)
1-4-1. Engine oil -
APl Grade SC Replace every 5,000 km (3,000 miles)
1-5. Engine coolant - - - R - - - R

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

1-7. Exhaust pipes and mountings | _ ] _ | _ |
(leakage, damage, tightness)

IGNITION SYSTEM

When unleaded fuel is used - R - R - R - R

2-1. Spark plugs

When leaded fuel is used, refer to ”Severe Driving Condition” schedule

2-2. ignition timing I ] I ! l | [ |
2-3. Distributor advancer - | - I - [ - |
FUEL SYSTEM

3-1. Air cleaner filter element [ | R | I I R
3-2. Fuel tank cap, fuel lines and connections - - - I - - - |I&{R)
3-3. Fuel filter - - - R - - - R
3-4. Carburetor choke system [&L | &L | 1&L | 1&L | I&L | 1&L | 1&L | 1&L

3-5. Idle speed and idle mixture - ] - [ - i - |

EMISSION CONTROL SYSTEM

4-1. Crankcase ventilation hoses and connections - ! -

4-2. PCV valve - - _

4-3. Fuel vapor storage system, hoses and connections - I -

4-4. Canister {if equipped) - l -

I
|

4-5. Fuel cut system (Australia only) - - -

ELECTRICAL SYSTEM

5-1. Wiring harness connections and headlights | - | | | - ! - I | - , |

NOTE:

“R"”: Replace or change

“1” : Inspect and correct or replace if necessary
“L” : Lubricate

61A10-0B-4-1


James
http://www.rhinoman.org




MAINTENANCE AND LUBRICATION OB-5

For All Models

This table includes services as scheduled up to 80,000 km
{48,000 miles) mileage. Beyond 80,000 km {48,000 miles},

Interval: carry outthe same services at the same intervals respectively.

This interval should be judged by
odometer reading or months, km  (x 1,000) 10 | 20 | 30 |40 | 50 | 60 | 70 | 80

whichever comes first. miles {x 1,000) 6|12 |18 ]24 |30 |36 |42 | 48
Months 6 12|18 |24 |30 |36 |42 a8

CHASSIS AND BODY
6- 1. Clutch {pedal and fluid level} - I - | - I - |

6- 2. Brake discs and pads (front)
Brake drums and shoes {rear)

3. Brake hoses and pipes -
4. Brake fluid -
6- 5. Brake pedal -
6
7
8

. Brake lever and cable -

. Wheel discs and free wheeling hubs (if equipped) I
6- 9. Wheel bearings -

6-10. Suspension system |

[
I
I
I
. Tires | ! |
|
|
|
I

6-11. Propeller shafts -

|
|

6-12. Manual transmission oil | i | R I
|

I R
Fluid level I I I | I | |

6-13. Automatic transmission Fluid change Replace every 160,000 km {100,000 miles)
Fluid hose - - - - - R - -
6-14. Transfer and differential oil I I I R I I [ R
6-15. Steering system | | | i [ I | [
6-16. Power steering {if equipped) i I I I I I | |
6-17. Door hinges L L L L L L L L

NOTE:
“R”: Replace or change

“I” : Inspect and correct or replace if necessary
“1.”: Lubricate

“T” : Tighten to the specified torque
® ltem 6-9 *l is applicable to not only rattled wear but also their grease.
¢ Item 6-10 *I should be performed at 10,000 km only.

81A10-0B-5-1
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0B-6 MAINTENANCE AND LUBRICATION

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 - Towing a trailer
B - Repeated short trips
C - Driving on rough and/or muddy roads
D - Driving on dusty roads

E ~ Driving in extremely cold weather and/or
salted roads

F - Repeated short trips in extremely
cold weather

G - Leaded fuel use

Severe . Maintenance .
Condition Code Maintenance Operation Maintenance Interval
| Every 12,000 miles
. {20,000 km} or 12 months
——CD—— Drive belt -
R Every 24,000 miles
{40,000 km) or 24 months
. . - Every 3,000 miles
A——DEF Engine oil and oil filter R (5,000 km) or 3 months
_E— i : Every 6,000 miles
ABC—E Exhaust pipes and mountings | {10,000 km) or 6 months
| Every 1,500 miles
2,500 k
— ——D—— | Aircleaner filter element *1 ( m) -
R Every 12,000 miles
{20,000 km) or 12 months
Every 6,000 miles
ABCD—FG | Sparkplugs R {10,000 km} or 6 months
ABCD-——_ | Brakediscs and pads (Front) | Every 6,000 miles
Brake drums and shoes (Rear) (10,000 km) or 6 months
— E— Every 6,000 miles
ABC—E Propeller shafts I (10,000 ken) or 6 months
A—C——F Manual transmission, transfer R Every 12,000 miles
and differential oil (20,000 km) or 12 months
Y o ; — : Every 12,000 miles
A—C F Automatic transmission fluid R (20,000 km) or 12 months
— i Every 6,000 miles
C Drive axle shaft boots | {10,000 km) or 6 months
e : Every 6,000 miles
——C Bolts and nuts on chassis T (10,000 krn) or 6 months

NOTE:

“1” : Inspect and correct or replace if necessary
“R” : Replace or change

“T~ : Tighten to the specified torque

e *7: Inspect or replace more frequently if the vehicle is used under dusty conditions.

85F00-08-4-1
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MAINTENANCE AND tUBRICATION 0B-7

1-cam 8 valve engine model

MAINTENANECE SERVICE

ENGINE

ITEM 1-5
Engine Coolant Change

1. Drainplug

£1A10-0B-7-1

1-cam 8 valve engine model

1-cam 16 valve engine model

1. Reservoir
2. Arrow marks
3. Reservoir cap

61A10-08-7-3

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.

1} Remove radiator cap when engine is cool.

2) Loosen radiator drain plug to drain coolant.

3) Remove reservoir, which is on the side of radiator, and
drain.

4) Tighten plug securely. Also reinstall reservoir.

5} Fill radiator with specified amount of coolant, and run en-
gine 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 fill-
er 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.

NOTE:
When installing reservoir cap, align arrow marks on reservoir
and cap.

CAUTION:

When changing engine coolant, use mixture of 50% wa-
ter and 50% ETHYLENE GLYCOL BASE COOLANT (AN-
TIFREEZE / ANTICORROSION COOLANT) for the market
where ambient temperature falls lower than -16°C {2°F)
in winter, and mixture of 70% water and 30% ETHYLENE
GLYCOL BASE COOLANT (ANTIFREEZE/ANTICORRO-
SION COOLANT) for the market where ambient tempera-
ture 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% ETHYLENE GLY-
COL BASE COOLANT (ANTIFREEZE / ANTICORROSION
COOLANT) should be used for the purpose of corrosion
protection and lubrication.
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0B-8 MAINTENANCE AND LUBRICATION

1. Distributor cap
2. Rotor

61A1¢-0B8-8-1

61A10-0B-8-3

1. Drain plug (Apply sealant)
2. Reverse idle gear shaft balt
(DO NOT LOOSEN IT}
3. Filler and level plug
(Apply sealant)

60A90-0B-31-15

IGNITION SYSTEM

ITEM 2-2

Distributor Cap and Rotaor 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 us-
ing a dry, soft cloth.

CHASSIS AND BODY

ITEM 6-12 {(Manual transmission)

Transmission Qil Inspection and Change

Inspection

1) Inspect transmission case for evidence of oil leakage.
Repair feaky 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.
Qil level can be checked roughly by means of level piug
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, 0il is prop-
erly filled.
If oil is found insufficient, pour specified amount of speci-
fied oil.

5) Tighten level plug to specified torque.
Refer to SECTION 7A for tightening torque.
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MAINTENANCE AND LUBRICATION 0B-9

Viscosity chart
SAE

[ 80W - 90

o¢c -30 =20 -10 0 10

<L 75W - 85, 75W - 90

2‘0 30 40

°F -22 -4 14 32 50

Temperature

68 86 104

61A10-08-3-1

85F00-0B-25-1

o

85f00-08-26-2

61A10-0B8-9-4

Change

1) Place vehicle level and drain oil by removing drain plug.

2) Tighten drain plug to specified torque. Pour specified
amount of specified oil and tighten filler plug to specifid
torque.

NOTE:
It is highly recommended to use SAE 75W-90 gear oil.

ITEM 6-16

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 oiltank cap and check fluid level indicated on level
gauge, which should be between MAX and MIN marks. If
itis lower than MIN, fill fluid up to MAX mark.

NOTE:
® Be sure to use an equivalent of DEXRON®-IT, 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 6-1 of "ENGINE”.
If necessary, have belt adjusted or replaced.
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0B-10 MAINTENANCE AND LUBRICATION

RECOMMENDED FLUIDS AND LUBRICANTS

Engine oil

SE, SF, SG or SH, SAE 5W-30 (1-cam 8 valve engine model)

or SAE 10W-30 {1-cam 16 valve engine model.}

Engine coolant (Ethylene glycol
base coolant)

» Antifreeze/Anticorrosion coclant”

Brake fluid

DOT 3 or SAE J1703

Manual transmission oil

Transfer oil

APl GL-4, SAE 75W-90

Differential il {front & rear)

APl GL-5, SAE 80W-90 Hypoid gear oil

Power steering fluid

Automatic transmission fluid and

An equivalent of DEXRON®-11, DEXRON®-IIE or
DEXRON®-1II

Clutch linkage pivot points

Water resistance chassis grease
(SUZUKI SUPER GREASE A 99000-25010)

Gear shift control lever and shaft

Water resistance chassis grease
(SUZUKI SUPER GREASE A 99000-25010)

Door hinges

Engine oil

Hood latch assembly

Engine oil

Key lock cylinder

Spray lubricant

B1A10-0B-10-1
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HEATER AND VENTILATION 1A-1

SECTION 1A

HEATER AND VENTILATION

WARNING:

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

® Service on or around Air Bag System Components or Wiring must be performed only by an authorized
Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Section 9J under “On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative. Either of these two
counditions 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) notfound in this section, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual.

61A70-14-1-1
CONTENTS

GENERAL DESCRIPTION . ..............0 . et e ettt ettt i e 1A- 2
HE AT B R L 1A~ 2
HEATER CONTROL OPERATION ...ttt ittt et e e e e 1A- 3
WIRING CIRCUIT L. e e e e i 1A- 3

ONVEHICLE SERVICE .. ... ...ttt e e 1A- 4
Heater Blower MOtOr ... ..ttt e e e e e e e e e 1A~ 4
Heater Blower ResiStor .. ... ..t e e e 1A~ 5
Heater Control Lever Assembly . .....ooiin e e e e e 1A~ 5
CoNtrol Cables . ... 1A- 7
Heater Unit . e 1A- 9

REAR DUCT ...t e TA-11

61A10-1A-1-2
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1A-2 HEATER AND VENTILATION

GENERAL DESCRIPTION
HEATER

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

defroster air outlets at places, right and left, along the windshield glass.
The heater and ventilation consist of following parts.

© RN S

/>f 10.
! B

13.

Side ventilator outlet
Side defroster outlet
Center ventilator outlet

. Floor outlet

Front defroster outlet

. Heater unit

Inside air
Qutside air
Control lever
Defroster duct
Ventilator duct
Blower motor
Rear duct

8EFOC-1A-2-1
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HEATER AND VENTILATION 1A-3

HEATER CONTROL OPERATION

For control lever operation, refer to SECTION 1A of Service

[[DEE iy \ Manual mentioned in FOREWORD of this manual.

R R TR IR E T A
CoOOOOn - o =

85F00-1A-3-1

WIRING CIRCUIT

FAN SWITCH SIDE

ot

AN

OFF] ©
== R =
Mt | oo t+o
o—
0—._

M2
@ HIGH

RESISTER SIDE

1. Fuge box g8 : Black
2. Tofuse ) Lg : Lightgreen

The wire No.s is same No. as figure P : Pink

of POWER SUPPLY DIAGRAM {Refer to page 8-5, 8-6) P/B ! Pink with Black tracer
3. Blower motor switch P/Bl : Pink with Blue tracer
4, Heater resister P/G  :Pink with Green tracer
5. Blower motor

61A10-1A-3-2
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1A-4 HEATER AND VENTILATION

ON VEHICLE SERVICE
HEATER BLOWER MOTOR

Motor assembly
Motor packing
Blower fan
Registor

Mut

Blower motor case

oW

§5F00-1A-4-1

REMIOVAL

1} Disconnect negative {-) cable at battery.

2) If equipped with air bag system, disable air bag system. Re-
fer to "Disabling Air Bag System” in Section 9J.

3) Remove glove box and glove box holder stay.

4) Remove relays and relay bracket from blower motor case.

5) Disconnect blower motor and registor lead wires at cou-
plers.

6) Disconnect fresh air control cable from blower motor case.

61A10-1A-4-3
,@_@3 7} Remove blower motor unit.
OO0
[] ]
I
i
L] 1]
L)
61A10-1A-4-4

8) Remove blower motor.

INSTALLATION

1) Install in the reverse order of removal

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

A:  Mounting screws

§1A0-1A-4-5
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HEATER AND VENTILATION 1A-5

61A10-1A-5+1

61A10-1A-5-2

61A10-1A-5-3

<:] @ ¥[:>

1. Control lever knob
2. lever

81A10-1A-56-4

1. Heater control lever panel

2. Center garnish

3. Instrument glove box
compartment

4, Ashtray
5. Glove box
6. Column hole cover

61A10-1A-5-5

HEATER BLOWER RESISTOR

REMOVAL

1) Disconnect negative (-} cable at battery.

2) Ifequipped with air bag system, disable air bag system. Re-
fer to “Disable Air Bag System” in Section 9J.

3) Remove heater blower resistor by loosening its fastening
screw. ‘

INSPECTION
Measure each terminal-to-terminal resistance on resistor.

Resistance H-LO: Approx2.8
H-M1: Approx 1.6 Q
H-M2 Approx05Q

If measured resistance is incorrect, replace heater blower re-
sistor.

INSTALLATION

1) Instali heater blower resistor with screws.

2) Ifequippedwith air bag system, enable air bag system. Re-
fer 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) Remove control lever knobs.

NOTE:
Remove control lever knob by pulling up / down lever(D)

4) Remove heater control lever panel.

5) Remove ashtray and center garnish mounting screws
(3pcs).

6} Rernove center garnish.

7} Remove glove box and column hole cover.

8) Remove instrument glove box compartment.

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

10} Disconnect heater blower motor switch connector.
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1A-6 HEATER AND VENTILATION

1. Heater control lever
assembly
2. Control cables

pury

61A10-1A-6-1

61A10-1A-6-3

81A10-1A-6-4

11} Remove heater control lever assembly.

INSPECTION OF HEATER BLOWER MOTOR SWITCH
Check heater blower motor switch for each terminal-to-termi-
nal continuity. Forthe detail referto "WIRING CIRCUIT” earlier

in this section.

Lg P/B P/BI P/G P
LOwW O——0
M1 O—FO0—10
M2 O O O
HIGH O——0 O
Lg : Lightgreen P/Bl : Pink with Blue tracer
P : Pink P/B : Pinkwith Black tracer

P/G : Pink/Green tracer

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.
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HEATER AND VENTILATION 1A-7

CONTROL CABLES

1. Mode control lever
2. Hot-Cool control lever
3. Blowerspeed control lever
4. Fresh-Cir¢. control lever
86F00.1A-6-1
REMOVAL
1} Remove heater control lever assembly.
Refer to “Heater Control Lever Assembly” earlier in this
section.
61A10-1A-6-3

2} Disconnect control cables from control lever.

1. Heater control lever
1 assembly
2. Control cables

85F00-1A-6-4

ADJUSTMENT

A. Air Control Cable
1. Move control lever to VENT position.

v R R By’ By,
(C3CO0ad e i e
il

f—"r\"—-—\

85F00-1A-56-5
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1A-8 HEATER AND VENTILATION

85F00-1A-7-1

8BFOC-1A-7-2

85FC0-1A-7-3

(= |\

oFF1 1 B B
> &

85F00-1A-10-4

85F00-1A-7-5

Y —

. At its control lever-side, clamp outer cable with touching

stopper of cable holder.

. Place outer cable in cable guide of control lever assembly

properly and clamp it securely.

. As shown, push lever fully in arrow direction to fix cable

and rod in position,

. Heater Control {COOL-HOT Selector) Cable
. Move control lever to COOL position.
. Push lever fully in arrow direction and fix cable with clamp

in position, as shown in left figure.

. Fresh Air Control {FRESH-CIRC Selector} Cable
. Move control lever to FRESH position.

2. Push lever fully in arrow direction and fix cable with clamp

in position as shown in left figure.
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HEATER AND VENTILATION 1A-9

HEATER UNIT

11

1. Heater ass'y

2. Radiator core

3. Damper

4. Damper

5. Damper

6. Shaft

7. Shaft

8. Mode control cable

9. Fresh-Circ. control cable
10. Hot-cool control cable
11. Heater duet {without A/C)

85F00-1A-8-1
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1A-10 HEATER AND VENTILATION

1. Negative (-) battery cable
2. Battery

61A10-1A-10-1

1. Dash panel

2. Water hose

£1410-1A.9-2

61A10-1A-10-3

61A10-1A-10-4

1. Radiator (heater core)

61A10-1A-10-6

REMOVAL

1} Disconnect negative (-} cable at battery.

2) if equipped with air bag system, disable air bag system. Re-
fer to "Disabling Air Bag System” in Section 9J.

3) Drain engine coolant and disconnect water hoses from
heater unit.

4) Remove instrument panel its related parts. Referto “Instru-
ment Panel” in Section 9.

5} Remove heater unit.

8) Pull out heater core from heater unit.
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HEATER AND VENTILATION 1A-11

81A10-14-11-1

Heater unit / >

Rear duct

Rear hose (Left) ///'
Screw

SDM
Bracket

SOh LN

61A70-1A-11-2

INSTALLATION

Install heater unit by reversing removal procedure, noting the

following items.

® Wheninstalling each part, be careful not to catch any cable
or wiring harness.

® Adjust control cables. (Refer to “Control Cables” earlier in
this section}

® Fill engine coolant to radiator.

¢ If equipped with air bag system, enable air bag system. Re-
fer to "Enabling Air Bag System” in Section 9J.

REAR DUCT

Through the rear duct, air is drawn into the rear seat foot
space.

REMOVAL

1) Disconnect negative (-} cable at battery.

2) Remove front seat.

3) Remove console box.

4) Take off carpet till rear duct is totally exposed.

5} If equipped with air bag system, remove SDM and bracket.
Refer to “SDM” in Section 9J.

6) Remove rear duct and rear hoses.

INSTALLATION

Reverse removal sequence to install rear duct noting follow-

ing points.

¢ Ifequippedwith air bag system, install SDM and bracket, re-
fer to “SDM” in Section 9J.


James
http://www.rhinoman.org




AIR BAG STEERING WHEEL AND COLUMN 3C1-1

SECTION 3C1

AIR BAG STEERING WHEEL AND COLUMN

WARNING:

needed air bag system repairs.

The procedures in this section must be followed in the order listed to temporarily disable the Air Bag Sys-
tem and prevent false diagnostic codes from setting.
Failure to follow procedures could result in possible air bag deployment, personal injury or otherwise un

CAUTION:

or system damage could result.

When fasteners are removed, always reinstall them at the same location from which they were removed,

If a fastener needs to be replaced, use the correct part number fastener for that application. If the correct
part number fastener is not available, a fastener of equal size (or stronger) may be used. Fasteners that
are not reused, and those requiring thread-locking compound, will be called out. The correct torque values
must be used when installing fasteners that require them. If the above procedures are not followed, parts

81A10-3C1-1-1

GENERAL DESCRIPTION ................
SteeringColumn ....................
Steering Wheel and Driver Air Bag

(Inflator) Module

DIAGNOSIS ...........................
inspection and Repair Required after
Accident ...,

ON-VEHICLESERVICE ..................
Service Precautions .................
Disabling air bag system ...........
Enabling air bag system ............
Handling Precautions ................

Disposal Precautions ................
61A10-3C1-1-2

------------------

CONTENTS

3C1- 2 Driver Air Bag (Inflator) Module ...... 3C1-10

3C1- 2 SteeringWheel ..................... 3C1-12
Contact Coil and Combination

3C1- 2 Switch Assembly .................. 3C1-14

3C1. 2 Steering Column .................... 3C1-16
Steering Lock {Ignition Switch) ....... 3C1-20

3C1- 2 Steering Lower Shaft ................ 3C1-21

3C1- 4 Checking Steering Column for

3C1- 4 AccidentDamge ................... 3C1-22

3C1- 5 TIGHTENING TORQUE SPECIFICATIONS .. 3C1-24

3C1- 6 SPECIALTOOL .................coiinnt. 3C1-24

3C1- 7

3C1- 9
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3C1-2 AIR BAG STEERING WHEEL AND COLUMN

GENERAL DESCRIPTION
STEERING COLUMN

This double tube type steering column has following three important features in addition to the steering

function:

e The column is energy absorbing, designed to compress in a front-end collision

e The ignition switch and lock are mounted coveniently on this column.

e With the column mounted lock, the ignition and steering operations can be locked to inhibit theft of the
vehicle.

Toinsurethe energy absorbing action, it is important that only the specified screws, boits, and nuts be used
as designated and that they are tightened to the specified torque.

When the column assembly is removed from the vehicle, special care must be taken in handling it. Use of
a steering wheel puller other than the one recommended in this manual or a sharp blow on the end of the
steering shaft, leaning on the assembly, or dropping the assembly could shear the plastic shear pins which

maintain column length and position.
BOAS0-3C1-2-1

STEERING WHEEL AND DRIVER AIR BAG (INFLATOR) MODULE

The driver air bag (inflatorymodule is one of the supplemental inflatable restraint air bag system compo-
nents and is mounted to the center of the steering wheel.

During certain frontal crashes, the air bag system supplements the restraint of the driver’s and/or passen-
ger's seat belts by deploying the air bag in each air bag (inflator) moduie.

The air bag {inflator} module should be handled with care o prevent accidental deployment.

When servicing, be sure to observe all WARNINGS and CAUTIONS. Refer to “Service Precautions” and

“Handling Precautions” under "On-Vehicle Service” later in this section, and to SECTION 9J.
61A10-3C1-2-2

DIAGNOSIS

For diagnosis of the steering wheel and steering column, refer to SECTION 3. For diagnosis of the air bag
system, refer to SECTION 9J.

INSPECTION AND REPAIR REQUIRED AFTER ACCIDENT

After an accident, whether the air bag has been deployed or not, be sure to perform checks, inspections
and repairs described under "Checking Steering Column for Accident Damage” in this SECTION as well
as "Repairs and Inspections Required after Accident” in SECTION 9J.

B81A10-3C1-2-3
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AIR BAG STEERING WHEEL AND COLUMN 3C1-3

. Air bag (inflator) module

. Steering wheel

. Steering wheel lower cover
Steering wheel side cap

. Contact coil and combination switch assembly
. Steering column upper cover
. Steering column lower cover
. Steering column assembly

. Steering lower shaft

. Steering lock assembly

. Steering column hole cover

SOLENPO AWM

-

B1A10-3C1-3-1
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3C1-4 AIR BAG STEERING WHEEL AND COLUNMN

ON-VEHICLE SERVICE

SERVICE PRECAUTIONS

¢ WARNING/CAUTION labels are attached on each part of air
bag system components. Be sure to follow the instructions.

WARNING:

When performing service on or around air bag system
components or air bag system wiring, follow the proce-
dures listed below to temporarily disable the air bag sys-
tem. Refer to appropriate service manual procedures,
Failure to follow procedures could result in possible air
bag deployment, personal injury or unneeded air bag
system repairs.

¢ Many of the service procedures require disconnection of
the “AIR BAG” fuse and air bag (inflator) modules {(driver
and passenger) from the deployment loop to avoid an acci-
dental deployment.

e Never use air bag component parts from another vehicle.

e If the vehicle will be exposed to temperatures over 93°C
{200°F) (for example, during a paint baking process), re-
move the air bag system components.

® When servicing, if shocks may be applied to air bag system
component parts, remove those parts beforehand.,

§1A10.3C1.3+1
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AIR BAG STEERING WHEEL AND COLUMN 3C1-5

%: Release locking of lock lever. %®

: After uniocked, disconnect connector,

For left hand steering vehicle.

Yellow connector of driver air bag (inflator) module
Connector stay

Air bag fuse box

Yellow connector of passenger air bag {inflator}
module

Glove box

Air bag harness (covered with yellow protection tube)
Clamp

Lock lever assurance {if equipped)

IR U S O ]

61A10-3C1-541

DISABLING AIR BAG SYSTEM
1} Turn steering wheel so that vehicle’s wheels {front tires) are
pointing straight ahead.
2) Turn ignition switch to “LOCK” position and remove key.
3} Remove "AIR BAG” fuse from the air bag fuse box.
Driver side:
Remove steering wheel side cap {left) and disconnect Yel-
low connector of driver air bag (inflator} module.
Passenger side:
Pull out glove box while pushing its stopper from both
right and left sides and disconnect Yellow connector of
passenger air bag (inflator) module.

NOTE:

If equipped with lock lever assurance, to release the lock pin
of lock lever assurance, use screwdriver as shown in left fig-
ure, and remove lock lever assurance.
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3C1-6 AIR BAG STEERING WHEEL AND COLUMN

: Connect connactor.
: Lock connector with lock lever.

& @

Yellow connector of driver air bag (inflatorh module
Connector stay

Air bag fuse box

Yellow connector of passenger air bag {inflator)

Eal o

module
Glove box
Air bag harness (covered with yellow protection tube}
Clamp

Lock lever assurance (if equipped)

DN ®;

61A10-3C1-6-1

ENABLING AIR BAG SYSTEM

1) Turn ignition switch to “LOCK” and remove key.

2) Connect Yellow connector of passenger air bag {inflator}
module and yellow connector of driver air bag {(inflator}
module respectively, and be sure to lock each connector
with lock lever and lock lever assurance (if equipped).

NOTE:
If equipped with lock lever assurance, insert pin on A side as
shown in left figure into the hole of back of connector and
then lock the lock lever with lock pin on B side as shown in left
figure.

3} Fix connectors. (driver and passenger) respectively.

Driver air bag (inflator) module connector :
Fit onto connector stay.

Passenger air bag (inflator) module connector :
For left hand steering vehicle, fit onto connector stay.
For right hand steering vehicle, tighten air bag harness
with clamp.

4) Install glove box and steering wheel side cap.

5) Install “AIR BAG” fuse to air bag fuse box.

6) Turn ignition switch to “ON” and verify that “AIR BAG"
warning lamp comes on about 6 seconds and then turns
off.

If it does not operate as described, perform the “Air Bag
Diagnostic System Check” in this section.
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AIR BAG STEERING WHEEL AND COLUMN 3C1.7

B61A10-3C1-7-1

HANDLING PRECAUTIONS

Live (Undeployed) Air Bag {Inflator) Module
(Driver and Passenger)

Special care is necessary when handling and storing a live
(undeployed) air bag (inflator) module. The rapid gas genera-
tion produced during deployment of the air bag could cause
the air bag (inflator) module, or an object in front of the air bag
(inflator) module, to be thrown through the air in the unlikely
event of an accidental deployement.

WARNING:

Never attempt to measure the resistance of the air bag (in-
flator) modules (driver and passenger). It is very dangerous
as the electric current from the tester may deploy the air
bag.

61A10-3C1-7-2

61A20-3C1-7-3

¢ Never attempt disassembly of the air bag (inflator) module.

e If any abnormality is found, be sure to replace it with new
one as an assembly.

® When an abnormality is noted as existing in the live (unde-
ployed) air bag (inflator) module, be sure to deploy it before
discarding it. (Refer to ”Air Bag (Inflator) Modules Dispos-
al” in SECTION 9J.)

¢ When grease, cleaning agent, oil water, etc., got on the air
bag (inflator) modules (driver and passenger), wipe it off
immediately with a dry cloth.

¢ When handling an air bag (inflator) module, be very carefui
not to allow it to undergo any impact such as dropping.
If a strongimpact was applied to an air bag (inflator) module
(For exmple, it has been dropped from a height of 91.4 cm
(3 ft).), it must be replaced with a new one.
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3C1-8 AIR BAG STEERING WHEEL AND COLUVN

ALWAYS CARRY

AlIR 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.

WARNING:

e For handling and storing an air bag (inflator) module, se-
lect a place where the ambient temperature below 65°C
{150°F), without high humidity and away from electric
noise.

e 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
minimal chance of infury. Never carry the air bag {inflator)
modaule by the wires or connector on the underside of the
module.

e 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 slit or use the workbench vise
to hold it securely at its lower mounting bracket.

If is also prohibited to place anything on top of the trim
cover and stack air bag (inflator) modules.

This is necessary so that a free space is provided to allow
the air bag to expand in the unlikely event of accidental
deployment.

Otherwise, personal injury may result.

1. Slit on workhench 3. Lower mounting
2. Work bench vise bracket
61A10-3C1-8-1

61A10-3C1-8-4

Deployed Air Bag (Inflator} Module (Driver and Passenger)

WARNING:

¢ Immediately after deployment, the air bag {inflator} mod-
ule is very hot. Wait for at least 30 minutes to cool it off
before starting servicing (handling) it.

e Do not apply water, etc. to deployed air bag (inflator)
module.

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 fu-
bricate the bag as it inflates) and byproducts of the chem-
ical reaction. As with many service procedures, gloves
and safety glasses should be worn.

e Wash your hands with mild soap and water after com-
pleting the work.

Referto the procedure described under “Deployed Air Bag{In-
flator) Module Disposal” in SECTION 9J, for details.
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AIR BAG STEERING WHEEL AND COLUMN 3C1-9

Contact ¢oil and combination switch assembly
To hotn

Connector to driver air bag {inflator) module
Connector to air bag wire harness

AWM

E0A50-3C1-7-1

1. Air bag wire harness
2. Ground
3. SDM case ground

60A10-3C1-9-2

81A10-3C1-%-4

Contact Coil and Combination Switch Assembly

Do not turn contact ceil (on combination switch) more than al-
lowable number of turns (about two and a halfturns from the
center position clockwise or counterclockwise respectively),
or coil will break.

Air Bag Wire Harness and Connectors
Air bag wire harness can be identified easily as it is covered

with a yellow protection tube. Be very careful when handling
it.

CAUTION:

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

* Wheninstalling it, be careful so that the air bag wire harness
is not caught or does not interfere with other parts.

® Make sure all air bag system grounding points are clean and
grounds are securely fastened for optimum metal-to matal
contact. Poor grounding can cause intermittent problems
that are difficult to diagnose.

DISPOSAL PRECAUTIONS

Do not dispose of live {undeployed) air bag (inflator} modules
{driver and passenger). When disposal is necessary, be sure
to deploy it first according to the procedure described in SEC-
TION 9J and then dispose it. Refer to SECTION 9J for disposal
procedure.

WARNING:

Failure to follow proper air bag {inflator) module disposal
procedures can result in air bag deployment which could
cause personal injury. Undeployed air bag (inflator) mod-
ules must not be disposed of through normal refuse chan-
nels. The undeployed air bag (inflator) module contains
substances that can cause severe illness or personal injury
if the sealed container is damaged during disposal.
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3C1-10 AIR BAG STEERING WHEEL AND COLUMN

$50G00-3C1-8-3

1. Steering wheel side caps
2. Connector 2. Lock lever assurance {if equipped)

61410-3C1-10-2

1. Horn connectors

2. Projection of cap

60G00-3C1-7-3

60AB0-3C1-8-4

DRIVER AIR BAG (INFLATOR) MODULE

WARNING:

When handling an air bag (inflator) module, be sure to read
“HANDLING PRECAUTIONS” given earlier in this section
and observe each instruction. Failure to follow them could
cause a damage to the air bag (inflator} module or result in
personal injury.

REMOVAL

1} Disconnect negative battery cable at battery terminal.

2} Disable air bag system. Refer to "Disabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.

3} Remove steering wheel side cap of right side and discon-
nect hern connectors.

4} Remove air bag {inflator) module bolts {2 pcs).

Special Tool
{A): 09944-18230

5) Remove air bag (inflator) module from steering wheel.

INSPECTION

WARNING:
Never disassemble air bag (inflator) module or measure its
resistance. Otherwise, personal injury may result.

CAUTION:
K air bag {inflator) module was dropped from a height of
91.4 cm (3 ft) or more, it should be replaced.

G0AG0-3C1-8-5
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AIR BAG STEERING WHEEL AND COLUMN 3C1-11

2.
3.

1.

Trim cover {pad surface}
Inflator case
Wire harness

£0G00-3C1-841

Fit

rib.

horn

wire onto

60G00-3C1-8-2

. Airbag
{inflator}
module
wire

. Horn wire

60Gi00-3C1-8-3

Tighten (D first and then (9.

60(500-3C1-8-4

1.

Horn connectors

2. Projection of cap

60G00-3C1-8-5

Check air bag (inflator) module visually and if any of the fol-

lowing is found, replace it with a new one.

¢ Air bag being deployed

® Trim cover (pad surface) being cracked

® Wire harness or connector being damaged

¢ Airbag (inflator) module being damaged or having been ex-
posed to strong impact {dropped)

INSTALLATION

1} Making sure that wire harness at the back of air bag {infia-
tor) module is arranged as shown in figure.

2) Making sure that contact coil lead wires and horn wire is ar-
ranged as shown in figure.

3} Install air bag (inflator) module to steering wheel, taking
care so that no part of wire harness is caught between
them.

4) Make sure that clearance between module and steering
wheel is uniform all the way.

5) Tighten air bag (inflator} module left side bolt first and then
its right side bolt to specified torque.

Special Tool
(A): 09944-18230

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 |b-ft)

6) Connect horn connectors securely, fit connector onto pro-
jection of steering wheel right side cap and then install right
side cap on steering wheel lower cover.

7} Connect negative battery cable,

8) Enable air bag system. Refer to "Enabling Air Bag System”
under “Service Precautions” earlier in this section.
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3C1-12 AIR BAG STEERING WHEEL AND COLUMN

60G00-3C1-9-1

605G00-3C1-9:2

1

=

\
j

1. Make alignment makrs.

60G00-3C1-10.2

1. Steering wheel

60A50-3C1-10-4

60G00-3C1-9-5

STEERING WHEEL

CAUTION:

Removal of the steering wheel allows the contact coil to
turn freely but do not turn the contact coil {on the combina-
tion switch) more than allowable number of turns (about
two and a half turns from the center position clockwise or
counterclockwise respectively), or coil will break.

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Disable air bag system. Refer to "Disabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.

3} Remove air bag {inflator) module from steering wheel re-
ferring to “Driver Air Bag (Infiator) Module” earlier in this
section.

4) Remove steering shaft nut.
5) Make alignment marks on steering wheel and shaft for a
guide during reinstallation.

6) Remove steering wheel with special tool {A}.

Special Tool
(A): 09944-36010 or 09944-36011

CAUTION:

Do not hammer the end of the shaft. Hammering it will
loosen the plastic shear pins which maintain the column
length and impair the collapsible design of the column.

CENTERING CONTACT COIL

1) Check that vehicle’s wheels (front tires) are set at straight-
ahead position.

2) Check that ignition switch is at “LOCK" position.
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AIR BAG STEERING WHEEL AND COLUMN 3C1-13

Turn slowly till coil stops.

80G00-3C1-1041

Turn contact coil back about 2 and a half turns.
1. Align marks
60G00-3C1-10-2

1. Lugs
2. Grooves

3. Alignment marks

60G00-3C1-10-3

80G00-3C1-10-5

3) Turn contact coil counterclockwise slowly with a light force
till contact coil will not turn any further.

NOTE:
Contact coil can turn about 5 turns at maximum, that is, if it

is at the center position, can turn about two and a half tuens
both clockwise and counterclockwise.

4) Fromthe position where contact coil became unableto turn
any further (it stopped), turn it back clockwise about two
and a half rotations and align center mark with alignment
mark.

INSTALLATION

1} Check that vehicle’s front tires are at straight-ahead posi-
tion and contact coil is centered. Refer to “Centering Con-
tact Coil” earlier in this section.

CAUTION:

These two conditions are prerequisite for installation of
steering wheel. If steering wheel has been installed
without these conditions, conatct coil will break when
steering wheel is turned,

2) Install steering wheel to steering shaft with 2 lugs contact
coil fitted in two grooves in the back of steering wheel and
also aligning marks on steering wheel and steering shaft.

3} Tighten steering shaft nut to specified torque.

Tightening Torque
{a): 33 N'm {3.3 kg-m, 23.5 Ib-ft)

4} Install air bag (inflator) module to steering wheel. Refer to
“Driver Air Bag (Inflator) Module” earlier in this section.

5) Connect negative battery cable.

6) Enable air bag system. Referto "Enabling Air Bag System”
under “Service Precautions” earlier in this section.
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3C1-14 AIR BAG STEERING WHEEL AND COLUMN

CONTACT COIL AND COMBINATION SWITCH
ASSEMBLY

CAUTION:

Do not turn contact coil {on combination switch) more than
allowable number of turns (about two and a half turns from
the center position clockwise or counterclockwise respec-
tively), or coil will break.

60G00-3C1-11-1
REMOVAL
1) Disconnect negative battery cable at battery terminal.
2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” under "Service Precautions” earlier in this section.
3) Remove steering wheel from steering column shaft. Refer
to “Steering Wheel” earlier in this section.

80G00-3C1-11-2

4) Remove hole cover.

1. Hole cover “

§1A10-3C1-14-3

5} Remove steering column cover screws (b pcs).

NOTE:
Marked with *are standard screw. The rest are tapping
screws.

6) Separate upper cover and lower cover, then remove them.
7) Loosen band for contact coil and combination switch wire
harness, and disconnect its connectors.

1. Steering column upper cover
2. Steering column lower cover
3. Band

B0AS50-3C1-12-4

8) Remove contact coil and combination switch assembly

7 from steering column.

=~
]

1. Contact coil and combination switch assembly

60AB0-3C1-12-5
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AIR BAG STEERING WHEEL AND COLUMN  3C1-15

.

Contact coil and combination switch assernbly
To horn

Connector to driver air bag {inflator) module
Connector to air bag wire harness

Fall

BOAS0-3C1-13-1

60G00-3C1-12-4

1. Seal

] If equipped, remove lock pin after
2. Lock pin installing contact coil and combination
switch assembly.

60A60-3C1-13-3

60A50-3C1-13-4

1. Steering column lower cover
2. Key cylinder

60AB0-3C1-13-5

INSPECTION

Check contact coil and combination switch wire harness for
any signs of scorching, melting or other damage.

if it is damaged, replace.

INSTALLATION

1) Check to make sure that vehicle’s front tires are set at
straight-ahead position and then ignition switch is at
"LOCK™ position.

2} Install contact coil and combination switch assembly to
steering column.

NOTE:

New contact coil and combination switch assembly is sup-
plied with contact coil set and held at its center position with
a lock pin and seal. Remove this lock pin after installing con-
tact coil and combination switch assembly to steering col-
umn,

3} Connect contact coil and combination switch connectors
and tighten its wire harness with band.

4) Install lower cover to key cylinder.
5} Tighten steering column lower cover screw.

NOTE:
Marked with *are standard screw. The rest are tapping
Screws.
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3C1-16 AIR BAG STEERING WHEEL AND COLUMN

6) Install upper cover to lower cover.

1. Steering column upper cover
2. Steering column lower cover
3. Band

60AG(-3C1-14-1

7) Install hole cover.
8) Instail steering wheel to its shaft. Refer to "Steering
Wheel” earlier in this section.
9) Connect battery negative cable.
10) Enable air bag system. Refer to "Enabling Air Bag Sys-
tem” under “Service Precautions” earliet in this section.

1. Hole cover

61A10-3C1-16-2

STEERING COLUMN

CAUTION:

Once the steering column is removed from the vehicle, the
column is extremely susceptible to damage.

Dropping the column assembly on its end could collapse
the steering shaft or loosen the plastic shear pins which
maintain column length. Leaning on the column assembly
could cause it to bend or deform. Any of the above damage
could impair the column’s collapsible design. If it is neces-
sary to remove the steering wheel, use steering wheel re-
mover. Under no condition should the end of the shaft be
hammered, as stch action could loosen the plastic shear
pins which maintain column length.

NOTE:

When servicing steering column or any column-mounted com-
ponent, remove steering wheel. But when removing steering
column simply to gain access to instrument panel components,
leave steering wheel installed on steering column.

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” under "Service Precautions” earlier in this section.

3) Remove steering wheel and contact coil and combination
switch assembly, if necessary. Refer to " Steering Wheel”
and “Contact Coil and Combination Switch Assembly”
earlier in this section.

B0AS0-3C1-14-5
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AIR BAG STEERING WHEEL AND COLUMN 3C1-17

1. Hole cover

61A10-3C1-17-1

60A50-3C1-15-2

—%

i) 7

3

1. Joint bolt
2. Steering shaft
3. Steering lower shaft

60A50-3C1-15-3

1. Steering column
2. Bolts
3. Bolts

60A50-3C1-15-4

1. Interlock cable
2. Screw ————— (I equipped)

61A10.3C1-17-5

4) Remove hole cover.

5} Disconnect connectors for ignition switch and contact coil
& combination switch assembly after loosening its wire
harness clamp.

6) Disconnect steering joint by removing joint bolt.

7) Remove steering column bolts.

8) If equipped with shift (key) interiock cable, remove shift
(key) interlock cable screw and then disconnect its cable
from ignition switch,
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3C1-18 AIR BAG STEERING WHEEL AND COLUMN

60GO0-3C1-16-1

60G00-3C1-16-2

1. Capsule
2. Steering coulmn bracket
3. Thickness gauge

85F00-3C2-3-2

1. Steering column

G60AE0-3C1-16-4

60A50-3C1-16-5

8) Remove steering column from vehicle.

WARNING:

Never rest a steering column assembly on the steering
whee! with the air bag (inflator) module face down and
column vertical. Otherwise, personal injury may result.

NOTE:

Steering shaft and column are not serviced separately.

If either steering shaft or column is found to be defective, re-
place both as an assembly.

INSPECTION

NOTE:

Vehicles involved in accidents resulting in body damage, where
steering column has been impacted or air bag deployed, may
have a damaged or misaligned steering column.

CHECKING PROCEDURE

1) Check clearance between capsules and steering column
bracket as shown. Clearance should be 0.0 mm (0.0in.} on
both sides.

Clearance “a”: 0.0 mm {0.0in.}

2) Take measurement “b” as shown. If it is shorter than speci-
fied length, replace column assembly with new one.

Specified length “b”: 750.6 + 0.8 mm (29.55 + 0.03 in.)

3) Check steering shaft for smooth rotation.
If found defective, replace as column assembly.

4) Check steering shaft and column for bend, cracks or de-
formation.
If found defective, replace as column assembly.
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AlR BAG STEERING WHEEL AND COLUMN 3C1-18

5 1. Steering shaft
2. Steering joint

S60AS50-3C1-17-1

2l 1

1. Interlock cable
2. Screw ———— (If equipped)

61A10-3C1-19-2

2, Steering column
3. Upper

B0ABO-3C1-17-3

D

S0A50-3C1-17-4

S0AS0-3C1-17-5

INSTALLATION
1) Install steering joint cover and insert steering shaft into
steering joint.

2} If equipped with shift (key} interlock cable, connect shift
(key) interlock cable to ignition switch.
3) Tighten its cable screw.

Tightening Torque
(a): 2.2 N'm {0.22 kg-m, 1.5 Ib-ft)

4) Install steering column assembly to lower and upper brack-
ets. Tighten steering column bolts to specified torque.

Tightening Torque
(b): 23 N'm (2.3 kg-m, 17.0 Ib-ft)

NOTE:
After tightening lower column bolts, upper column bolts “A”
should be tightened.

5) Install boltto steering shaft upper jointand tighten itto spe-
cified torgue.

Tightening Torque
(c): 25 N-m {2.5 kg-m, 18.0 Ib-ft)

6) Connect connectors for ignition switch wire harness.

7) Ifcontact coil and combination swith assembly is removed,
install contact coil and combination switch assembly.
Refer to “Contact Coil and Combination switch Assembly”
earlier in this section.

8} Fix wire harness with band.
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3C1-20 AIR BAG STEERING WHEEL AND COLUMN

1. Hole cover N

61A10-3C1-20-1

1. Steering ¢olumn
2. Steering lock

1. Center punch
{with sharp point)

2. Steering lock

mounting bolts

R IK}L,\ ‘

1. Steering column 2. Steering shaft

60G00-3C1-19-3

60A50-3C1-18-5

9) Install hole cover.
10) 'f steering wheel is removed, install steering wheel. Refer
to “Steering Wheel” earlier in this section.
11) Connect negative battery cable.
12) Enable air bag system. Refer to “Enabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.

STEERING LOCK (IGNITION SWITCH)

REMOVAL
1) Disconnect negative battery cable at battery terminal.
2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” under ”Service Precautions” earlier in this section.
3) Remove steering column. Refer to "Steering Column”
earlier in this section.

4) Using center punch as shown, loosen and remove steer-
ing lock mounting boits.

NOTE:
Use care not to damage aluminum part of steering lock body
with center punch.

5) Turn ignition key to “ACC” or “ON” position and remove
steering lock assembly from steering column.

INSTALLATION

1) Position oblong hole of steering shaft in the center of hole
in column.

2) Turn ignition key to “ACC” or “ON” position and install
steering lock assembly onto column.

3) Now turn ignition key to “LOCK” position and pull it out.

4) Align hub on lock with oblong hole of steering shaft and
rotate shaft to assure that steering shaft is locked.

5) Tighten two new bolts until head of each boltis broken off.

6) Turn ignition key to "ACC” or "ON” position and checkto
be sure that steering shaft rotates smoothly. Also check
for lock operation.

7) Install steering column. Refer to ”Steering Column” earli-
er in this section.

8) Connect negative battery cable.

9) Enable air bag system. Refer to “Enabling Air Bag Sys-
tem” under “Service Precautions” earlier in this section.
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AIR BAG STEERING WHEEL AND COLUMN  3C1-21

1. Steering lower shaft
2. Lower shaft joint bolts

60AS0-3C1-21-1

81A10-3C1-21-4

1. Steering gear box shaft

2. Lower joint

GOASD-3C1-19-5

STEERING LOWER SHAFT

REMOVAL

1} Turn steering wheel so that vehicle’s wheels (front tires) are
at straight-ahead position.

2) Turn ignition switch to “LOCK” position and remove key.

CAUTION:

Never turn steering wheel while steering shaft fower
joint is removed.

Should it have been turned and contact coil {on com-
bination switch) have got out of its centered position, it
needs to be centered again. Also, turning steering wheel
more than about two and a half turns will break contact
coil,

3) Remove steering hole cover.

4) Remove lower shaft joint bolts.

5) Loosen steering column upper (2 pcs) and lower (4 pcs)
bolts.
Then move steering column rearward.

6) Remove steering lower shaft.

INSPECTION

® Check steering lower shaft joints and shaft for any damages
such as crack, breakage, malfunction or excessive play.
If anything is found faulty, replace as shaft assembly.

¢ Check steering lower shaft for specified length.
If itis shorter than specified length, replace it with new one.

Length "d”: 262 mm {10.3 in.)

INSTALLATION

1} Align flat part of steering gear box shaft with bolt hole in
lower joint as shown. Then insert lower joint onto steering
gear box shaft.

2) Besurethatfrontwheels and steering wheel are in straight-
forward state and insert upper joint onto steering shaft.
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3C1-22 AIR BAG STEERING WHEEL AND COLUMN

1. Lower
2. Steering column
3. Upper

B0A5(-3C1-20-1

1. Steering lower shaft

2. Lower shaft joint bolts

60A50-3C1-20-2

61A10-3C1-22-3

1. Capsule
2, Steering column bracket
3. Thickness gauge

85F00-3C2-3-2

1. Steering column

60A50-3C1-20-6

3) Tighten steering column bolts to specified torgue.

Tightening Torque
{a): 23 N-m (2.3 kg-m, 17.0 Ib-ft)

NOTE:

After tightening lower column bolts, upper calumn bolts “A”
should be tightened.

4} Tighten steering shaft joint bolts to specified torque,

Tightening Torque
{b}: 25 N'm (2.5 kg-m, 18.0 1b-ft)

B} Install steering hole cover.

CHECKING STEERING COLUMN FOR
ACCIDENT DAMAGE

NOTE:

Vehicles involved in accidents resulting in body damage or
where steering column has been impacted may also have a dam-
aged or misaligned steering column.

In such a case, following steps should be performed.

CHECKING PROCEDURE

1) Check clearance between capsules and steerng column
bracket as shown. Clearance should be 0.0 mm (0.0 in.) on
both sides.

",

Clearance "a”: 0.0 mm (0.0 in.}

2) Take measurement "b" as shown. If it is shorter than speci-
fied length, replace column assembly with new cne.

Specified length "b": 750.6 + 0.8 mm (29.55 £ 0.03 in.)
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AIR BAG STEERING WHEEL AND COLUMN 3C1-23

60A50-3C1-21-1

B1A10-3C1-23:2

1. Lower shaft
2. Dial gauge
3. Vblock

60AB0-3C1-21-3

3) Check steering shaft joints and shaft for any damages such
as crack, breakage, malfunction or excessive play.
If anything is found faulty, replace as shaft assembly.

4} Check steering shaft for smooth rotation.
If found defective, replace as column assembly.

5) Check steering lower shaft for specified length.
Ifitis shorter than specified length, replace it with new one.

Length “¢”: 262 mm (10.3 in.)

6) Check steering lower shaft runout. If it exceeds its specified
limit, replace it with new one.

NOTE:

To obtain accurate measurement, be sure to clean surface
where runout is measured beforehand and turn steering low-
er shaft gradually while taking measurement.

Runout limit: 1.5 mm (0.059 in.)

WARNING:
Never disassemble steering lower shaft assembly.
If it is found faulty, replace it with new assembly.



James
http://www.rhinoman.org




3C1-24 AIR BAG STEERING WHEEL AND COLUMN

TIGHTENING TORQUE SPECIFICATIONS

Tightening torque

Fastening parts
N-m kg-m b-ft
1. Steering shaft nut 33 3.3 23.5
2. Steering shaft joint bolts 25 25 18.0
3. Steering column bolts 23 23 17.0
4. Driver air bag (inflator) module bolts 23 2.3 17.0
5. Shift {(key} interlock cable clamp screw 2.2 0.22 1.6

61A10-3C1-24-1

9.4 mm {0.37 in.)

&

09944-36010
09944-36011 09944-18230
Steering wheel remover Torx socket

60G00-3C1-23-2

SPECIAL TOOLS
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STEERING WHEEL, COLUMN AND SHAFT 3C2-1

SECTION 3C2

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

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.

¢ All steering wheel and column fasteners are important 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 the same
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque values must be used as specified during reassembly to assure
proper retention of this part.

88F00-3C2-11

CONTENTS
GENERAL DESCRIPTION L. ittt ittt ittt iante it e e ntacirirarennn, 3C2-1
CHECKING STEERING COLUMN FORACCIDENTDAMAGE ....... ...t 3C2-3
TIGHTENING TORQUE SPECIFICATIONS ... ... ittt ittt i ettt ittt eertnseranranerenn 3C2-4
S o 1| TR 0 3C2-4
61A10-3C2-1-2
GENERAL DESCRIPTION

The double tube type steering column includes To insure the energy absorbing action, it is impor-
three important features in addition to the steering tant that only the specified screws, bolts and nuts
function. to be used as designated and that they are tight-
1. The column is energy absorbing designed to ened to the specified torque.

compress in a front end collision to minimize When the column assembly is removed from the

the possibility of injury to the driver of the ve- vehicle, special care must be taken in handling it.

hicle. The tilt type steering column has been used in
2. The ignition switch and tock are mounted con- some vehicles, depending on specifications.

veniently on this column.

3. With the column mounted lock, the ignition and
steering operations can be locked to inhibit theft
of the vehicle.

§1A10-3C2-1-3

3C2
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3C2-2 STEERING WHEEL, COLUNMN AND SHAFTF

Steering wheel

Horn butten

Combination switch ass'y
Steering column upper cover
Steering column lower cover
Steering ¢olumn ass'y
Steering lower shaft

Nempwh -

{a)

@)

(e}

{b}

Tightening Torque

{a): 23 N'm (2.3 kg-m, 17.0 Ib-ft}
{b): 25 N'm (2.5 kg-m, 18.5 |b—ft)
{e): 33 N'm (3.3 kg-m, 24,0 |b-ft}

(b)

All vehicles with the double tube
type steering column are equipped
with the steering lock,

85F00-3C2-2-1
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STEERING WHEEL, COLUMN AND SHAFT 3C2-3

60A20-3C2-91

1. Capsule
2. Steering column bracket
3. Thickness gauge

85F00-3C2-3-2

1. Steering column

85F00-3C2-3-3

85F00-3C2-3.4

85F00-3C2-3-5

CHECKING STEERING COLUMN
FOR ACCIDENT DAMAGE

NOTE:

Vehicles involved in accidents resulting in body damage or
where steering column has been impacted may also have a dam-
aged or misaligned steering column.

In such a case, following steps should be performed.

CHECKING PROCEDURE

1) Check clearance between capsules and steering column
bracket as shown. Clearance should be 0.0 mm (0.0 in.) on
both sides.

",

Clearance "a”: 0.0 mm {0.0 in.)

2) Take measurement “b" as shown. If it is shorter than speci-
fied length, replace column assembly with new one.

Specified length "b”:  764.6 + 0.8 mm (30.10 + 0.03 in.)

3} Check steering shaft joints and shaft for any damages such
as crack, breakage, malfunction or excessive play. If any-
thing is found faulty, replace as shaft assembly.

4) Checksteering shaftforsmooth rotation. If found defective,
replace as column assembly.

5) Check steering lower shaft for specified length.
if itis shorter than specified length, replace it with new one.

Length “¢”: *273 mm (10.7 in.)
314 mm (12.4in.)

*For vehicle with power steering system
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3C2-4 STEERING WHEEL, COLUMN AND SHAFRT

TIGHTENING TORQUE SPECIFICATIONS

_ Tightening torque
Fastening parts
N'm kg-m Ih-ft
1. Steering shaft nut 33 3.3 235
2. Steering shaft joint bolts 25 2.5 18.0
3. Steering column bolts 23 2.3 17.0
4. Shift (key) interlock cable clamp screw 2.2 0.22 1.6

61A14-3C2-4-1

SPECIAL TOOL

099244-36010

09944-36011
Steering wheel remover

61A10.3C2-4.2
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REAR SUSPENSION 3E-1

SECTION 3E

REAR SUSPENSION

NOTE:

¢ For the descriptions {items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

¢ Alisuspension fasteners are an important attaching part in that it could affect the performance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of the same part
number or with an equivalent partif replacement becomes necessary. Do notusea replacement part of lesser
quality or substitute design. Torque values must be used as specified during reassembly to assure proper
retention of this part.

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

85F00-3E-1-1
CONTENTS
GENERAL DESCRIPTION . ... e e e e e e e i 3E- 2
ONVEHICLE SERVICE . ... . e e e e e e i 3E- 4
Rear Axle Shaft and Wheel Bearing .. ...v.vvriniininii it e e e e, 3E- 4
Rear Axle Shaft Inner Qil Seal ... ...t e e e 3E-10
REQUIRED SERVICE MATERIALS .. ... ..oouii ittt e e 3E-11
SPECIAL TOOLS ... e e e 3E-11

B1A10-3E-1-2
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3E-2 REAR SUSPENSION

GENERAL DESCRIPTION

Rear suspension is coil spring type of rigid axie which consists of coil springs, rear axle, shock absorbers,
upper arm and trailing rods.

The trailing rod is connected with the axle and body by using bushes so that axle moves up and down with
bushes as their supporting points.

The upper arm is installed to the body and the axle {differential carrier) by using bushes and ball joint so
as to prevent axle movement in the lateral direction.

It also prevents axle from turning in forward and backward direction, which occurs due to reaction when
brake is applied and when engine is driven.

The shock absorber is installed between the body and axle to absorb up-and-down movement of the ve-
hicle body.

For SE416 NOTE:

When installing the differential gear oil drain
plug, clean the thread portion of the plug and

then apply sealant (SUZUKI BOND No.1215,
98000-371110} to the portion.

1 %
T
8_'_‘—'—-—...
4 e T
_J_y_ _ hY
9/
10/
X

Rear axle housing
Coil spring

Axle shaft

Shock absorber
Upper arm

Trailing rod

Brake drum

Wheel bearing retainer
Rear wheel bearing
Brake back plate
Qil drain plug

RPN BLNS

Y

61A10-3E-2-1
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REAR SUSPENSION 3E-3

For SV620 equipped with ABS
{For §V620 not equipped with ABS, refer to Service manual metioned in FOREWORD of this manual.)

NOTE:
When installing the differential gear oil
drain plug, clean the thread portion of the

plug and then apply sealant {SUZUKIBOND
No.1215, 99000-31110) to the portion.

/
/ 12

1

1. Rear axle housing
2. Coit spring
3. Axle shaft
4. Shock abserber
5. Upper arm
6. Trailing rod
7. Brake drum
8. Wheel bearing retainer
9. Rear wheel bearing
10. Brake back plate
11. Oil drain plug
.12. ABS Sensor Rotor

61A10-3E-3-1
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3E-4 REAR SUSPENSION

61A70-3E-4-1

60A20-3E-12-2

60A20-3E-12-3

. Bearing retainer
. Parking brake shoe

lever

. Clearance

85F00-3E-5-4

For SV620

1. Sensor bolt

61A10-3E-4-5

ON VEHICLE SERVICE

REAR AXLE SHAFT AND WHEEL BEARING

REMOVAL

1} Remove rear brake drum.
For SE4186, refer to BRAKE DRUM INSTALLATION of Sec-
tion 5 in this manual.
For SVB20, refer to Section 5 of service manual mentioned
in FOREWORD of this manual.

2) Drain gear oil from rear axle housing by loosening drain
plug.

3} Remove rear wheel bearing retainer nuts from axle hous-
ing.

4) Check to ensure that there is clearance between rear wheel
bearing retainer and parking brake shoe lever. If no clear-
ance is found, loosen cable locking nut further to obtain
clearance.

For SV620 equipped with ABS
5) Remove rear wheel speed sensor from rear axle.

CAUTION:

e Do not pull wire harness when removing rear wheel
speed sensor.

e Do not cause damage to surface of rear wheel speed
sensor or pole piece and do not allow dust, etc. to en-
ter its installation hole.
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REAR SUSPENSION 3E-5

61A10-3E-5-1

81A10-3E.5.2

Rear wheel bearing
retainer ring

Rear axle

61A10-3E-5-3

1. Rearaxle
2. Retainerring
3. Sensorrotor
“A” @Grind with griner

61A10-3E-5-4

61A10-3E-5-6

6) Using special tools (A) & (B} indicated below, draw out axle
shaft.

NOTE:
Use care not to pull brake back plate along with shaft.

Special Tool
(A): 09943-35511
{B): 09942-15510

7} Rear axle shaft that was drawn out.

SE416
Shaft length "L”
Left side 683.56 mm (26.9 in.})
Right side 726.5 mm (28.6in.)
SV620
Shaft length "L
Left side 708.5 mm (27.9in.)
Right side 751.5 mm (29.6 in.)
For SE416

8) In order to remove the retainer ring from the shaft, grind
with a grinder two parts of the bearing retainerring as illus-
trated till it becomes thin.

CAUTION:
Be careful not to grind too far not to damage the shaft.

For SV620 equipped with ABS

8) @ In order to remove sensor rotor from retainer ring,
grind with a grinder one part of the sensor rotor as illus-
trated till it becomes thin.

(2) Break with a chisel the thin ground sensor rotor, and it
can be removed.


James
http://www.rhinoman.org




3E-6 REAR SUSPENSION

(3) In order to remove the retainer ring from the shaft,

grind with a grinder two parts of the bearing retainer
ring as illustrated till it becomes thin.

Rear wheel bearing

retainer ring CAUTION:
Be careful not to grind too far not to damage the
shaft.
Rear axle
61A10-3E-6-1

9) Breakwith a chiselthe thin ground retainer ring, anditcan
be removed.

B81A10-3E-6-2
10) Remove bearing from shaft by using hydraulic press.
11) Remove bearing retainer.
1. Axle shaft
2. Wheel bearing
3. Press
&1A10-3E-6-3

12) Remove stud bolt(s) by using hydraulic press.

1. Stud bolt
2. Hydraulic press

61A10-3E-6-4
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REAR SUSPENSION 3E-7

Wheel
side <

_ A

/ Differential

=  side
"\.,___._2

R
JN

6.3-7.7 mm

{A}

(B}

{0.25-0.30in.)

Bearing retainer
Qil seal
Qit seal lip

W -

85F00-3E-7-1

. Stud boit

. Nut

. Washer

. Flange of axle shaft

85F0Q-3E-7-3

1. Axle shaft
2. Bearingretainer

85F00-3E-7-4

il

1. Bearing
2. Retainer ring

61A10-3€-7-5

INSTALLATION

Install removed parts in reverse order of removal procedure,

noting the following.

1} To install bearing retainer oil seal, be sure to apply small
amount of grease to its periphery and press-fit it by using
special tools {A & B). Be careful to press-fit in proper direc-
tion, to proper extent and evenly. For its proper installing
direction and extent, refer to figure.

Apply grease to oil seal lip as shown and install it to axle
shaft.

Special Tool

{A): 09924-74510

{B): 09926-88310

"A": Grease 99000-25010

2) Aligning serrations between new stud bolt(s) and flange,
install new stud bolt(s) by tightening nut as shown.

3) Install bearing retainer to shaft.

For SE416
4) Press-fit wheel bearing and retainer ring as shown.

NOTE:

® Use care not to cause any damage to outside of retainer
ring.

* Refer to figure so that wheel bearing is installed in proper
direction.
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3E-83 REAR SUSPENSION

= For SV620 equipped with ABS
() B ] ; 4) (‘D Press-fit wheel bearing and retainer ring as shown.
Kz NOTE:
q i # Usecare notto cause any damage to outside of retainer
) ring.
{ ® Refer to figure so that wheel bearing and are retainer
] ring installed in proper direction.
m J 1. Bearing
| | 2. Retainerring
61A10-3€-8-1
1 @ Press-fit new sensor rotor as shown.
ax|]
—1 — 1 NOTE:
M Use care not to cause any damage to outside of retainer
i ring.
...g_m_f
i

1. Sensor rotor

61A10-3E-8-2

5} If rear axle shaft inner oil seal is removed, install it.

For SE4186, referto Section 3E of service manual mentioned
in FOREWARD of this manual.

For SV620, refer to REAR AXLE SHAFT INNER OIL SEAL in
this section,

Apply grease to rear axle shaft inner oil seal lip as shown.

6

—

"A”: Grease 99000-25010

1. Axle housing

61A10-3E-8-3

7) Apply sealant to mating surface of bearing retainer with

brake back plate.

—

NOTE:
Make sure to remove old sealant before applying it anew.

“B”: Sealant 99000-31110

1. Bearing retainer

61A10-3E-8-4

Install rear axle shaft to rear axle housing and tighten bear-
ing retainer nuts to specified torque.

8

——

NOTE:
When installing rear axle shaft, be careful not to cause dam-
age to oil seal lip in axle housing.

Tightening Torque
{a): 23 N'm (2.3 kg-m, 17.0 Ib-ft}

61A10-36-8-5
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REAR SUSPENSION 3E-9

1. Clamp bolt
2. Sensor bolt

S

|
r

777

OK

61A10-3E-9-1

61A10-3E-9-3

For SV620 equipped with ABS

9) (D Check that no foreign material is attached to sensor
and rotor.

@) Install sensor by reversing removal procedure.

Tightening Torque
(a): 21 N'm (2.1 kg-m, 15.0 Ib-ft}

CAUTION:
Do not pull wire harness or twist more than neces-
sary when installing rear wheel speed sensor.

®) Check that there is no clearance between sensor and
knuckle.

10} Refill rear axie {(differential} housing with new specified
gear oil.
For SE4186, refer to MAINTEMANCE SERVICE of Section
7E in this manual.
For SV620, refer to Section 7E of service manual men-
tioned in FOREWORD of this manual.

11} Install brake drum and wheel,
For SE4186, refer to BRAKE DRUM INSTALLATION of Sec-
tion 5 in this manual.
For SV620, referto Section 5 of service manual mentioned
in FOREWORD of this manual.
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3E-10 REAR SUSPENSION

1. Screwdriver

61A10-3E-10-1

_Body center V/t 7 NS
A

D /\

(¢

A

Body
center

hammer
Screwdriver

Oil seal protector
Qil seal

1
2.
3.
4.

61A10-3E-10-3

REAR AXLE SHAFT INNER OIL SEAL
(For SV620 equipped with ABS)

REMOVAL

1} Rermove rear axle shaft. For details, refer to steps 1) to 8) of
REAR AXLE SHAFT AND WHEEL BEARING in this section.

2) Fix brake back plate by inserting screwdriver to the hole for
bearing retainer mounting.

3) Remove rear axle shaft inner oil seal.

Special Tool
(A): 09913-50121

NOTE:
Take cure not to hend the brake pipe.

INSTALLATION
1) Using special tools {B) drive in oil seal until it contacts oil
seal protector in axle housing.

NOTE:

¢ Make sure that oil seal is free from inclination as it is
installed.

e Refer to figure so that oil seal is installed in proper direc-
tion.

Special Tool
{B): 09913-85210
“A": Grease 99000-25010

2) For procedure hereafter, refer to steps 6) to 11) of REAR
AXLE SHAFT INSTALLATION in this section.
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REAR SUSPENSION 3E-11

REQUIRED SERVICE MATERIALS

MATERIALS

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease

SUZUKI SUPER GREASE A
{99000-25010)

Oil seal lip

Brake fluid DOT 3 Brake reservoir
¢ Joint seam of bearing retainer
Sealant (SgLég{l)JOKé?ﬂg)D NO.1215 and brake back plate
® Drain plug
Gear oil For gear oil information, refer to | Differential gear
SECTION 7E. {Rear axle housing)
85FC0-3E-10-1
SPECIAL TOOLS

09924-74510
Bush remover handle

=

09926-88310
Oil seal installer

09942-155610
Sliding hammer

09943-35511
Axle shaft remover
{Brake drum remover)

For SV620 equipped
with ABS

09813-856210
Qil seal installer

For SV620 equipped
with ABS

09913-60121
Qil seal remover

61A10-3E-11-2
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BRAKES 5-1

SECTION 5

BRAKES

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 Section 9J under “On Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative. Either of these two
conditions may 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 i$ 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 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 weaken-
ing of the metal.

§1A10-5-1-1
CONTENTS
GENERAL DESCRIPTION ................. b- 2 Inspect Brake Disc ...... e 5-22
Disc Brake Caliper Assembly ........ B- 3 DRUM AND COMPONENTS R &I ...... 5-23
Drum Brake Assembly .............. 5- 4 Remove and Install Brake Drum ...... 5-23
Master Cylinder Assembly .......... 5- 8 Remove and Install Brake Shoe ...... 5-26
Booster Assembly .................. 5- 9 Remove and Install Wheel Cylinder ... 5-28
LSPV {Load Sensing Proportioning Remove and Install Brake Back Plate .. 5-29
Valve) Assembly BRAKE BRUM AND COMPONENTS
3-Doorvehicle ................... 5-10 INSPECTION .. ... 5-32
5-Doorvehicle ................... 5-11 Inspect Brake Shoe & Lining ......... 5-32
ONVEHICLESERVICE ................... 5-14 :nspect /E_%\;a}ketStrut ------------------ ggg
Brake Light Switch Adjustment ...... 5-14 nspect Adjuster .................... -
Excessive Pedal Travel Check ........ 5-14 MASTER CYLINDER REPAIR .. Bere e 5-33
Master Cylinder Inspection .......... 5-14 Remove and Install Master Cylinder
Disc |nspecti0n ..................... 5-15 Reservoir .......ocvvvuen.. R 5-33
Rear Brake Shoe Inspection ......... 5-15 Remove and Install Master Cylinder
Parking Brake Inspection and Assembly ......................... 5-35
Adjustment ....................... 5-15 Dléals_.s?jmble and Assemble Master 5.36
BRAKE HOSE/PIPER &I .............. 5-17 YINGRr ........covvvivinieieene, i
Remove and Insta” Front Brake BRAKE BOOSTER R & [ ............... 5'36
HOSE/PIpe ..o 5-17 Remove and Install Booster .......... 5-36
Remove and Install Rear Brake BRAKE BOOSTER INSPECTION AND
Hose/Pipe «vvveeeeea 5-18 ADJ US_T[V]EN'I_' ...................... 5-38
PARKING BRAKE LEVER/CABLER & /.. 5-19 Inspection/Adjustment of Clearance
Remove and Install Parking Between Booster Piston Rod and
Brake Lever.........coveeevunnn.... 5-19 Master Cylinder Piston
Remove and Install Parking Adjustment .............. .ol 5-38
BrakeCable....................... 5-20 TIGHTENING TORQUE SPECIFICATIONS ... 5-39
DISC BRAKE INSPECTION ............ 5-22 REQUIRED SERVICE MATERIALS .......... 5-40
Inspect Brake Pad Lining ............ 522 SPECIALTOOLS ....vvvvreneennnnnnn.. 5-40

61A10-5-1-2
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5-2 BRAKES

GENERAL DESCRIPTION

When the foot brake pedal is depressed, hydraulic pressure is developed in the master cylinder to actuate
pistons (two in front and four in rear).

The master cylinder is a tandem master cylinder. Three brake pipes are connected to the master cylinder
and they make two independent circuits. One connects front brakes {right and left) and the other connects
rear brakes (right and left).

The load sensing proportioning valve {LSPV) is included in these circuits between the master cylinder and
the rear brake.

In this brake system, the disc brake type is used for the front wheel brake and a drum brake type (lead-
ing/trailing shoes) for the rear brake.

The parking brake system is mechanical. It applies brake force to only rear wheels by means of the cable
and mechanical linkage system. The same brake shoes are used for both parking and foot brakes.

[LEFT HAND STEERING VEHICLE]

Right Side

Left Side

[RIGHT HAND STEERING VEHICLE]

Right Side

C> REAR

Left Side

Master cylinder
5-way joint
LSPV {Load Sensing Proporticning Valve)
Rear axle housing

PwN=

61410-5-2-1
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BRAKES 5-3

DISC BRAKE CALIPER ASSEMBLY

GENERAL DESCRIPTION .

This caliper is mounted to the brake caliper carrier with two caliper pin bolts. Hydraulic force, created by
applying force to the brake pedal, is converted by the caliper to friction. The hydraulic force acts equally
against the piston and the bottom of the caliper bore to move the piston outward and to move (slide) the
caliper inward, resulting in a clamping action on the disc. This clamping action forces the pads {linings)
against the disc, creating friction to stop the vehicle.

NOTE:

Lubricate parts as specified. Do not use lubricated shop air on brake parts as damage to rubber components
may resuit. If any component is removed or line disconnected, bleed the brake system.

Replace pads in axle sets only. The torque values specified are for dry, unlubricated fasteners.

3-DOOR MODEL

5-DOOR MODEL

1. Caliper pin bolt

2, Boot

3. Disc brake caliper
{Disc brake cylinder}

4. Piston seal

5. Disc brake piston

6.

7

8

. Cylinder boot

. Disc brake inner pad

. Disc brake outer pad
9. Brake caliper carrier

10 10. Pad spring
11. Bleeder plug
12. Bleeder plug cap

13. Caliper pin
15 14. Anti noise shim
15. Caliper bolt

61A10-5-3-1
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5-4 BRAKES

DRUM BRAKE ASSEMBLY

GENERAL DESCRIPTION
The drum brake assembly has a self shoe clearance adjusting system so that drum-to-shoe clearance is
maintained apporpriate at all times. For details, refer to next page.

NOTE:
Replace all components included in repair kits to service this drum brake. Lubricate parts as specified.

WARNING;

If any hydraulic component is removed or brake line disconnected, bleed the brake system. The torque
values specified are for dry, unlubricated fasteners.

1-CAM 8 VALVE ENGINE MODEL

1. Brake back plate
2, Brake shoe
3. Shoe return upper spring

4. Adjuster

5. Shoe return lower spring

g: ;?i‘fﬂslfe\:e;pring Tightening Torque

8. Shoe hold down spring {a): 8.0 N-m (0.8 kg-m, 6.0 Ib-ft)

9. Shoe hold down pin

10. Wheel cylinder
11. Brake strut

£$1A10-5-441
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BRAKES 55

61A10-5-8-1

1. Brake shoe

2. Wheel ¢ylinder
3. Lever (1}

4. Web

5. Rod

60A70-5-6-28

For i-cam 8 valve engine model

Rear Brake OPERATION

With the general drum brake type, when the brake pedal is de-
pressed, two pistons in the wheel cylinder force the brake
shoes outward, restraining the turn of the drum.

The more the brake shoes get worn, the longer distance the
pistons must move. As a result, the brake pedal travel {pedal-
to-wall clearance) increases. Then the shoe clearance must be
adjusted by the shoe adjusting screws. Thus periodical adjust-
ment is required for the drum brake type in general.

This rear brake is provided with a self-adjusting system which
automatically adjusts the shoe-to-drum clearance (pedal-to-
wall clearance) caused by such brake shoe wear.

Clearance correction

In each rear wheel cylinder, pistons, piston cups, and a piston
spring (1) are installed. When the brake pedal is depressed,
fluid pressure is applied to the inside of the chamber on the
pistons (2) and {3).

Being actuated by this pressure, the piston {2} moves to the
left {piston {3) moves to the right) in the following figure and
presses the brake shoe against the brake drum, thus produc-
ing brake force.

At this time, the distance the brake shoe movesis “B”, that is,
the distance that "A” {the end of the long hoie made in the
brake shoes web) moves till it contacts the lever (1) which is
fitted in the long hole.

When the brake pedalis depressed, the piston and brake shoe
move toward the brake drum side by the aforementioned dis-
tance "B” and “A” of the brake shoe web contacts the lever (1).
As the brake shoe gets worn and the brake shoe clearance be-
comes larger, the force applied to the lever (1) at the time of
such a contact becomes larger. When it exceeds 31— 36 kg (68
—~79 |bs), the “A” of the brake shoe web moves the lever (1} as
much as the amount of the brake shoe lining wear toward the
direction as shown with an arrow in the figure.

Thus the shoe is forced against the drum and the brake force
is produced.
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5-6 BRAKES

60A50-5-7-15

1. Adjuster
2. Pawllever

61A10-56-6-3

The distance the lever (1) moves corresponds to the amount
of wear. In accordance with the lever (1) movement, the fan-
shaped ratchet (2) also moves, for they are assembled as a
unit. The lever (1) and ratchet (2) remain in the positions as
they moved until the shoe-to-drum clearance becomes even
larger.

When the brake pedal is released, the brake shoe is aliowed
to move back by the amount of clearance "B” by means of the
return spring. In this way, the brake shoe-to-drum clearance
is automatically adjusted constant every time the brake pedal
is depessed.

The brake shoe-to-drum clearance "B” corresponds to 0.5 —
0.6 mm {0.0196-0.0236 in.) in terms of the brake drum diame-
ter A+ A, And the amount adjusted by one notch of the ratch-
et correspends 10 0.20 mm (0.008 in.} in terms of the brake
drum diameter A « A’.

The spring provided in the wheel cylinder prevents the piston
from moving back more than the specified brake shoe-to-
drum clearance.

For 1-cam 16 valve engine model

Compensation of rear brake clearance

The brake is equipped with an auto-adjust mechanism which
consists of an adjuster, pawl lever, etc.. When the brake pedal
is depressed, shoe clearance is adjusted automatically.
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BRAKES 5-7

Adjuster

BWho

Pawl lever
Shoe return spring
Adjuster return spring

[

85F00-5-5-3

The pawl lever supported by pin "A” is subject to the turning
force caused by the spring but prevented from turning by the
end of the adjuster. In this state, when the brake pedal is de-
pressed, the gap between shoes increases while the length of
the adjuster remains unchanged. As a result, the pawl lever
movesinthe direction as shown in the figure. Atthis time, with
the tip “B” of the pawl lever engaged with the gear of the ad-
juster, the gear turns in the direction as indicated in the figure
and the overall length of the adjuster increases. This is be-
cause the external thread of the adjuster gear is in mesh with
the internal thread of the adjuster body and the gearturnsin
the unscrewing direction.

When the shoe clearance is large, every time the brake pedal
is depressed, the gear turns by one notch. Once the clearance
has reached the appropriate level, even when the brake pedal
is depressed, the shoe stroke is not enough to cause the gear
to turn by 1 notch (i.e., pawl lever does not move) and thus the
clearance remains unchanged.
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5-8 BRAKES

MASTER CYLINDER ASSEMBLY

GENERAL DESCRIPTION

The master cylinder has two pistons and three piston cups. Its hydraulic pressure is produced in the prima-
ry ("a” inthe below figure} and secondary ("b”}chambers. The hydraulic pressure produced in the primary
chamber ("a”} acts on the rear wheel brakes {left and right).

Also, the hydraulic pressure produced in the secondary chamber {"b") acts on the front wheel brakes {left
and right}.

NOTE:

Replace all components included in repair kits to service this master cylinder. Lubricate rubber parts with clean,
fresh brake fluid to ease assembly. Do not use lubricated shop air on brake parts as damage to rubber compo-
nents may result. If any hydraulic component is removed or brake line disconnected, bleed the brake system.
The torque values specified are for dry, unlubricated fasteners.

For 1-cam 8 valve engine model

For 1-cam 16 valve engine model

. Piston stopper ¢irclip

. Piston stopper

. Cylinder cup

. Plate

. Primary piston

. Piston cup

. Primary piston return spring

. Primary spring retainer

. Secondary piston pressure cup
10. Secondary piston

11. Return spring secondary seat
12. Secondary piston return spring
13. Secondary piston stopper bolt
8 6§ 543 21 14. Master cylinder body

T Y O
@. ('ai = o )
e ==
[ 17T ]

14 12 6 123 1

AE
i)
!
W mO W=

“A": Primary piston
"B": Secondary piston

61A10-5-8-1
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BOOSTER ASSEMBLY

GENERAL DESCRIPTION
The booster is located between the master cylinder and the brake pedal. It is so designed that the force
created when the brake pedatl is depressed is mechanically increased combined with the engine vacuum.

CAUTION:

® Never disassemble brake booster assembly. If it is found faulty, replace it with new assembly.

¢ The torque values specified are for dry, unlubricated fasteners. If any hydraulic component is removed
or brake line disconnected, bleed the brake system.

For 1-cam 8 valve engine model (8 in. Booster)

Booster No. 1 body

Booster No. 2 body

Valve operating rod

Air cleaner elernent

Air cleaner separator

Air valve spring retainer

Air valve return spring
Control valve spring retainer
Control valve spring

10. Booster control valve

11. Booster air valve

12. Booster piston

13, Valve stopper key

14. 8 in, diaphragm

15. Reaction disc

16. Booster piston return spring
17. Booster piston rod

18. Booster rod adjust screw

PN DE AN

61A10-5-9-1

For 1-cam 16 valve engine model (7 & 8 in. Booster)

1. 7in. diaphragm
2. 8in, diaphragm
3. Chamber "A”
4. Chamber "B"

61A10-5-9-2
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LSPV (Load Sensing Proportioning Valve) ASSEMBLY
[3-Door Vehiclel

GENERAL DESCRIPTION

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 getting locked
prematurely.

Also, it releases the above described control over the hydraulic pressure applied to the rear wheel brake,
should any failure occur in the hydraulic circuit of the front wheel brake so that the hydraulic pressure pro-
duced in the master cylinder is applied to the rear wheel brake directly to operate it.

-

To rear wheel
cylinder

‘y From master cylinder
’ secondary chamber

From {Front brake circuit} 1. LSPV
master cylinder 2. LSPV lever
primary chamber 3. Spring
4. LSPV stay
5. Rear suspension
upper arm

61A10-5-10-1

For CONSTRUCTION and OPERATION, refer to Section 5 of the Service Manual mentioned in FOREWORD
of this manual.
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BRAKES 5-11

[5-Door Vehicle]

GENERAL DESCRIPTION

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 getting 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.

P T h
Fy 0 rear wheel

From cylinder
master ¢ylinder
primary
chamber
Frem master ¢ylinder
secondary chamber
{Front brake circuit) 1. LSPV
2, LSPV lever
3. Spring
4, LSPV stay
5. Rear suspension
upper arm
61A10-5-111
CONSTITUTION
/3
el
tr [y
5
1
7 pa—
2
1. Plunger
2. Lipseal
3. LSPViever
6 4. Sensor spring
5. From master cylinder
primary chamber
(Rear wheel brake)
6. From master cylinder
secondary chamber
{Front wheel brake)
7. Torear whee! brake

61A10-5-11-2
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5-12 BRAKES

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 suspension
and the vehicle body (chassis) (i.e. coil spring height) changes, whereby the sensor spring length also
changes.

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

When empty
As the sensor spring is pulled by comparatively weak force, the force applied to the plunger s also small
and the hydraulic characteristic 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 characteristic
graph is described on the following page.

Hydraulic characteristic

l / = o When
€ When fail-safeis _ loaded
i b .1\| % e y .
o
O B 4 empty
2
O v
H v
N =
- 22 When loaded
23
- g 7% _{Whenmoderately
- E s AL = = loaded)
55 ’ad When empty
Z2
Position of 50
LSPV stay a8 -
S=
&2

R
L

Input hydraulic pressure
{Oil pressure applied from master cylinder}

85F00-5-14-1

When LSPV not at work

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

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

Plunger vaive
Lip seal valve

W=

Inlet port
{From master
cylinder)

4. Qutlet port
{To rear brake)

Qutput hydraulic

pressure

Input hydraulic pressure

86F00-5-14.4
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by using the following equations.

F =
Pc =§E tan g = SA-Se

F  :Force from sensor spring

Se : Smaller diameter sectional area

| »
Se

“
£8
e
g2
2
59 tan @
[ IR
5 22 Pc _L_.
8 'm
I = ks
ESk t
5 ® =
£Ta
S2>2c
oL 3 )

Input hydraulic pressure
{Hydraulic pressure from master cylinder)

Reference:

The bend point Pc and gradient tan 6 are ohtained

Sa-88-58¢

Sa :Larger diameter sectional area of plunger

of plunger

Sc : Secticnal area of plunger to lip seal contact

85F00-5-15-1
g
/
A ’
,/ g Failurein the

, P front brake

Pc
8 Normal
Pc aperation
e

. F , _ Sa-Se
P’ = Se-S¢c tan & = Sa=S¢
Pc < P¢
tan B <tan @'

85F00-5-15-4

When LSPV at work

Asthe 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. Then the hydraulic pressure is
represented by the bend point Pc in the graph.

As the incoming hydraulic pressure rises even higher, the hy-
draulic 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 cer-
tain gradient.

When fail-safe at work

When the hydraulic pressure is not applied to the front brake
(secondary), the force to push up the plunger reduces by the
amount corresponding to that of the front brake. This means
thatin order for the plunger to operate, a higher than normal
hydraulic pressure is required for the rear brake (primary).
Thus, a hydraulic pressure exceeding the normal level is sup-
plied to the rear brake (rear wheel cylinder).
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61A10-5-14-1

6TA10-5-14-3

85F00-5-17-2

ON VEHICLE SERVICE
BRAKE LIGHT SWITCH ADJUSTMENT

Adjustment should be made as follows when installing
switch. Pull up brake pedal toward you and while holding it
there, adjust switch position so that clearance between end of
thread and brake pedal return cushion {(shown as "a” in fig-
ure}). Then tighten lock nut to specified torque.

Clearance “b”: 1.5 - 2.0 mm {0.06 - 0,08 in,)
Tightening Torque
(b}: 7.5 N'm {0.75 kg-m, 5.5 Ib-ft)

EXCESSIVE PEDAL TRAVEL CHECK

1) Start engine.

2) Depress brake pedal a few times.

3) With brake pedal depressed with approximately 30 kg (66
Ibs) load, measure pedal arm to wall clearance "B”. It
mustn't be less than 80 mm (3.15in.).

Clearance "B”: 80 mm (3.15in.)

4) Ifclearance “B” is less than 80 mm (3.15in.), the most pos-

sible cause is either rear brake shoes are worn out beyond
limit or air is in lines.
Should clearance “B” remain less than 80 mm (3.15 in.}
even after replacement of brake shoes and bleeding of sys-
tern, other possible but infrequent cause is malfunction of
rear brake shoe adjusters or booster push rod length out of
adjustment for the vehicle with brake booster.

MASTER CYLINDER INSPECTION

Check for a cracked master cylinder casting or brake fluid
around the master cylinder. Leaks are indicated only if there
is at least a drop of fluid. A damp condition is not abnormal.
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85F00-5-17-3

t. Rubber plug
2. Brake shoe
3. Brake shoe rim

861A410-5-16-2

61A10-5-15-4

DISC INSPECTION

Refer to item DISC BRAKE INSPECTION of this section for in-
spection point and procedure.

REAR BRAKE SHOE INSPECTION

Inspection should be carried out on following points after

brake pedal travel "B” {pedal arm to wall clearance) check as

described on previous page of this section, even when it is

more than 80 mm (3.15 in.).

Amount of brake shoe wear can be checked as follows.

1) Hoist vehicle.

2} Remove rubber plug from brake back plate.

3) Through hole of back plate, visually check for thickness of
brake shoe lining. If lining thickness “f” is found less than
below specified wear limit, replace with new brake shoes.

Thickness “f”
Service Limit: 1.0 mim {0.04 in.)

PARKING BRAKE INSPECTION AND
ADJUSTMENT

a} Inspection

Hold center of parking brake lever grip and pull it up with 20
kg (40 Ibs) force.

With parking brake lever pulled up as shown, count ratchet
notches.

There should be 6 to 8 notches.

Also, check if both right and left rear wheels are locked firmly.
To count number of notches easily, listen to click sounds that
ratchet makes while pulling parking brake lever without press-
ing its button.

One click sound corresponds to one notch.

If number of notches is out of specification, adjust cable by re-
ferring to adjustment procedure described on the following
step b} as to obtain specified parking brake stroke.

NOTE:
Check tooth tip of each notch for damage or wear. If any damage
or wear is found, replace parking brake lever.
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= FRONT

1. Parking brake lever
2. Brakecable
3. Self locking nut

60A00-5-23-1

b} Adjustment

NOTE:
Make sure for follewing conditions before cable adjustment.

No air is trapped in brake system.

Brake pedal travel is proper.

Brake pedal has been depressed a few times with about 30 kg
{66 1bs) load.

Parking brake lever has been pulled up a few times with about
20 kg (44 1bs} force.

Rear brake shoes are not worn beyond limit, and self adjusting
mechanism operates properly.

To slacken parking brake cable, loosen selflocking nut as far
as end of bolt. Then depress brake pedal a few times with
about 30 kg {66 Ibs) load.

After confirming that above 6 conditions are all satisfied, ad-
just parking brake lever stroke by loosening ortightening lock-
ing nut.

NOTE:
Check brake drum for dragging after adjustment.

Parking brake stroke;
when lever is pulled 6 to 8 notches

up at 20 kg (44 Ibs)
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BRAKE HOSE/PIPER & |
REMOVE AND INSTALL FRONT BRAKE HOSE/PIPE

1) Raise and suitably support vehicle. Remove tire and wheel.

This operation is not necessary when removing pipes connecting master cylinder and flexible hose.
2) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.
3} Reverse removal procedure for brake hose or pipe installation procedure.

For installation, make sure that steering wheel is in straightforward position and hose has no twist or

kink. Check to make sure that hose doesn‘t contact any part of suspension, both in extreme right and

extreme leftturn conditions. If it does at any point, remove and correct. Fill and maintain brake fluid level
in reservoir. Bleed brake system.

4) Perform brake test and check installed part for fluid leakage.

FOR RIGHT HAND STEERING VEHICLE FOR LEFT HAND STEERING VEHICLE
UPPE{R} SIDE UPPER SIDE
Clamp (d) )
LEFT Clamp {d) To LSPV
RIGHT SIDE E-ring Y 4
SIDE  Master Y RIGHT
cylinder
A SIDE
Clamp {d} E-ring @ S-way joint
To left caliper E-ring J cylinder
E-ring~gy To right Clamp (a)
. caliper
T
cgli;rl)ge':t To left caliper
NOTE: Viewed from arrow "A”
Clamp (a) Clamp (b} Ciamp {c) Clamp (d) Clamp (e}
Brake pipe Clamp Brake pipe Upper side Upper side
0 0 Left G
. < O <> Upper side
Upper side | Forward Upper Forward side Brake <
side pipes
Clamp
>
Right side Clamp Forward<] Brake
Brake pipe Clamp pipe
NOTE:
. e . . m k -m -
Insert E-ring till its end surface is fiush Tightening torque for | N 9 1b-#
with or lower than bracket and surface. brake pipe flare nuts 16 1.6 12.0
Tightening torque for
B-way joint bolt 10 1.0 75
FOR LEFT HAND STEERING FOR RIGHT HAND STEERING
VEHICLE VEHICLE
RIGHT SIDE RIGHT SIDE

wpm # Al # Clamp {e}
FRONT (D ¢y
FRONT = amp {d}
Clarmp (a) Clamp (¢}
N > Clamp {b}

. E-ring
. Flexible hose
. Hose washer
. Hose boit

LEFT SIDE

. Brake caliper

LEFT SIDE

81A10-5-17-1
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REMOVE AND INSTALL REAR BRAKE HOSE /PIPE

1} Raise and suitably support vehicle. Remove tire and wheei.

2) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.

3) Reverse removal procedure for brake hose or pipe installation procedure. Fill and maintain brake fluid
level in reservoir. Bleed brake system.

4) Perform brake test and check each installed part for fluid leakage.

PRECAUTION FOR INSTALLATION

e Be sure to obtain more than 3 mm (0.118 in.) clearance between axle housing and brake pipe.
® Install clamps properly referring to figure below and tighten bolts.

® When installing hose, make sure that it has no twist or kink.

Up side Right
ﬁ ﬁ = side
Up side
Brake pipe E-ring Wheel

cylinder

LSPV {Load Sensing
Proportioning Valve)

Air bleeder plug

7 Clamp (f
FRONT

Viewed from arrow “C"

Up side
Left side ﬁ
S

Clamp {j)

Viewed from arrow "B”

¢ {\\ Rightside
 Clamp (i} &
\ p
Clamp {i
/\/k

Viewed from arrow “D”

Clamp (f}
Clamp (6 Clamp {g) RIGHT SIDE

Wheel cylinder
Air bleeder plug

Up side

fr

Brake pips

Left side

Clamp (k)

LEFT SIDE Viewed from arrow "E”

Tightening torque N-m kg-m 1b-ft

for brake fiare nut 16 1.6 12

61A10-5-181
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l £=> FRONT

1. Parking brake lever
2. Brake cable
3. Self locking nut

61A10-5-12-1

NN
e ——— Ty
™My W\
1. Parking brake cable
2. Equalizer
3. Pin
4, Parking brake lever bracket
5. Parking brake lever boit
6. Parking brake lever ass'y
61A10-5-19-2
d J
C'b 5, (a}
3
i @I &
2
o
T
Vo
N e, .
S \

S

Parking brake cable
Equalizer

Pin

Parking brake lever bracket
Parking brake lever bolt
Parking brake lever assy

So RN

81410-5-19-4

PARKING BRAKE LEVER/CABLER & |

REMOVE AND INSTALL PARKING BRAKE LEVER

REMOVAL

1) Disconnect negative (-) cable at battery.

2) Block vehiclie wheels and release parking brake lever.

3) Remove parking brake lever cover.

4) Disconnect iead wire of parking brake switch at coupler.
5) Remove parking brake cable locking nut..

6) Remove parking brake lever bolts and then remove parking
brake lever assembly from equalizer.
7) Remove equalizer from parking brake cable.

NOTE:
Don’t disassemble parking brake lever switch. It must be re-
moved and installed as a complete switch assembly.

INSTALLATION
1) Install in reverse order of REMOVAL procedure.

Tightening Torque for parking brake lever bolts.
{a): 23 N'm (2.3 kg-m, 17.0 |Ib-ft)

2) After all parts are installed, parking brake lever needs to be
adjusted. Refer to PARKING BRAKE INSPECTION AND AD-
JUSTMENT in this section (Page 5-15, 16).

3) Check brake drum for dragging and brake system for prop-
er performance.
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REMOVE AND INSTALL PARKING BRAKE CABLE

9 8§ 7

4 2 Upside
&

Front side
< 5

IRIGHT SIDE

1. Parking brake switch

2. Parking brake lever

3. Parking brake lever bolt

4. Floor

5. Locking nut

6. Spacer

7. Pin

8. Equalizer

9. Adjustrod
10. Coupler -

5-DO0OR MODEL ONLY

Up side
Left side O
Q
2: % E ~2
Up side Up side
%2 s AL
Front side Left side g
< <2 1. Floor 7. Protector
7 4 2. Cable 8. Hanger
g 4 3. Grommet 9. Trailing rod
4. Bolt 10. Frame
10 5. Clamp
6. Crossmember

61A10-5-20-1

61A10-5-20-4

REMOVAL
1} Remove brake drum. (Refer to BRAKE DRUM REMOVAL of

this section, page 5-23.)
2) Check the color of ring for reinstallation.

NOTE:
Color ring on brake cable is for the purpose of identification.

3) Disconnect parking brake cable from brake shoe lever. {Re-
fer to steps 2) & 3) of BRAKE SHOE REMOVAL of this sec-
tion, page 5-26.)

4} Disconnect brake cable from brake back plate. (Refer to
step 4} of BRAKE BACK PLATE REMOVAL section, page
5-29.)

NOTE:

When it is necessary to remove both right and left parking
brake cables, repeat above steps 1) to 4) on right and left
wheels.

5} Remove cable from parking brake lever. (Refer to steps 1)
to 5) of PARKING BRAKE LEVER REMOVAL of this section,

page 5-19.)
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1. Brake back plate
2. Cable stopper ring

3. Brakecable 4. Colorring

61A10-5-21-1

Up side

1. Parking brake shoe lever 5
2. Spring
3. Nippleend

60A40-5-33-2

§1A10-5-21-3

§1A10-6-21-4

INSTALLATION

Install parts in reverse order of removal procedure, noting the

following.

1) Install brake cable stopper ring to brake back plate securely
as shown in figure.

NOTE:
Color ring on brake cable is for the purpose of identification.
Use cable with the same colored ring as before removal.

2) Instal brake cable spring and nipple end to parking brake
shoe lever securely as shown in figure.

3) For brake shoe instailation, refer to steps 1) and 2) of
BRAKE SHOE INSTALLATION of this section, page 5-27.

4) For brake drum installation, refer to steps 1) and 2} of
BRAKE DRUM INSTALLATION of this section, page 5-24.

5) For proper routing and secure clamping of parking brake
cable.

8) For installation of cable to parking brake lever, refer to
PARKING BRAKE LEVER INSTALLATION of this section,
page 5-19.

7) Upon completion of installation, adjust cable. (Refer to
PARKING BRAKE INSPECTION AND ADJUSTMENT of this
section, page 5-15.) Then check brake drum for dragging
and brake system for proper performance. After removing
vehicle from hoist, brake test should be performed.
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61A10-5-22-1

.’)i‘;
%, ’y\’

A\

61A10-5-22-3

2. Washer

1. Wheel nut

{or spacer)

85F00-5-24-5

DISC BRAKE INSPECTION
INSPECT BRAKE PAD LINING

Check pad lining for wear. When wear exceeds limit, replace
with new one.

CAUTION:

Never polish pad lining with sandpaper. If lining is polished
with sandpaper, hard particles of sandpaper will be depos-
ited in lining and may damage disc. When pad lining re-
quires correction, replace it with a new one.

Pad thickness (lining + rim) "a”

Standard: 15.0 mm (0.590 in.) For 3-door vehicle
15.5 mm (0.610 in.} For 5-door vehicle

Service limit: 8.0 mm (0.315 in)

NOTE:
When pads are removed, visually inspect caliper for brake fluid
leak. Correct leaky point, if any.

INSPECT BRAKE DISC

Before this inspection, brake pads must be removed.

Check disc surface for scratches in wearing patts. Scratches
on disc surface noticed at the time of specified inspection or
replacement are normal and disc is not defective unless they
are serious.

But when there are deep scratches or scratches all over disc
surface, replace it. When only one side is scratched, polish and
correct that side,

Disc thickness "a”
Standard: 10 mm (0.394 in.} For 3-door vehicle
17 mm (0.670 in.) For 5-door vehicle
Service limit: 8 mm (0.315 in.} For 3-door vehicle
15 mm (0.590 in.}) For 5-door vehicle

Use wheel nuts and suitable plain washers to hold the disc se-
curely against the hub, then mount a dial indicator as shown
and measure the runout at 25 mm (0.98 in.) from the outer
edge of the disc.

Limit on disc deflection:  0.15 mm (0.006 in.}

NOTE:
Check front wheel bearing for looseness before measurement.
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85F00-5-25-1

1. Parking brake lever cover
2. Brake cable locking nut

85F00-5-25-2

1. Brake drum
2. 8 mm bolts

85F00-5.25-3

61A10-5-23-4

DRUM AND COMPONENTS R &1

REMOVE AND INSTALL BRAKE DRUM

REMOVAL
1) Hoist vehicle and pull up parking brake lever.
2) Remove wheel.

3} Release parking brake lever.

4) Remove parking brake lever cover screws and with rear
part of brake lever cover lifted a little, loosen parking brake
cable locking nut.

5) Remove brake drum by using 8 mm bolts {2 pes).

For 1-cam & valve engine model

NOTE:

Remove back plate plug attached to the back side of brake back
plate so as to increase clearance between brake shoe and brake
drum.

Insert screwdriver into plughole till its tip contacts shoe hold
down spring and push it in arrow direction.

With this push, hold down spring is pushed up and releases park-
ing shoe lever from hold down spring, resulting in larger clear-
ance.
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Pawl lever
Adjuster
Back plate
Plug hole

Bo e

61410-5.24.1

1. Rod
2. Ratchet

61A10-5-24-3

1. Brake shoe
2. Shoe hold down spring
3. Parking brake shoe lever

B1A10-5.24-8

For 1-cam 16 valve engine model

NOTE:

if brake shoe is in the way and makes brake drum removal diffi-
cult, increase clearance between brake shoes and brake drum as
follows.

Remove back plate plug installed to backside of brake back plate
and insert 2 screwdrivers into plug hole. Then push up pawllever
with one screwdriver and turn adjuster with another in such
direction as indicated in figure so as to obtain larger clearance.

INSTALLATION

NOTE:
See NOTE at the beginning of the section.

For 1-cam 8 valve engine model

1) @ Before installing brake drum, to maximize brake shoe-
to-drum clearance, put screwdriver between rod and
ratchet and push down ratchet as shown in left figure.

@ Put brake shoe hold down spring back to its original
position as shown. {Put shoe hold down spring in place
by moving shoe lever so that shoe lever comes to the
side of shoe hold down spring.)
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1. Pawl lever
2. Adjuster
3. Brake shoes

61A10-6-25-1

61A10-5-26-3

85FQ0-5-26-3

For 1-cam 16 valve engine model

1) Before installing brake drum, check outer diameter of brake
shoes. If it is not within value as specified below, adjust it
to specification by turning adjuster.

Outer diameter of brake shoes
"a”:219.4 £ 0.3 mm (8.638 £ 0.012 in.) For 3-door vehicle
2535 £ 0.2 mm (9.980 + 0.0079 in.) For 5-door vehicle

2) Install brake drum after making sure that inside of brake.
drum and brake shoes are free from dirt and oil.

3) Upon completion of all jobs, depress brake pedal with
about 30 kg (66 Ibs) load three to ten times so as to obtain
proper drum-to-shoe clearance.

Adjust parking brake cable. {For adjustment, see page 5-15)

4) Tighten parking brake lever cover screws.

5} Install wheel and tighten wheel nuts to specified torque.

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

8) Checkto ensure that brake drum is free from dragging and
proper braking is obtained. Then remove vehicle from hoist
and perform brake test (foot brake and parking brake).
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1. Shoe hold down ping
2. Shoe hold down springs
3. Brake shoes

4. Wheel cylinder

61A10-5-26-1

1. Upper shoe return spring 5. Shoe hold down
2. Adjuster pins
3. Pawilever 6. Shoe hold down
4. Adjuster spring springs
61A10-5-26-2
2
1. Parking brake shoe
lever
2. Parking brake cable
E1A10:5.26-4

1. Return spring

2. Return spring

3. Strut

4. Parking brake shoe lever
5. Retainer

61A10-5-26-5

REMOVE AND INSTALL BRAKE SHOE

REMOVAL
1)} Perform BRAKE DRUM REMOVAL (See page 5-23).

For 1-cam 8 valve engine model
2) Remove shoe hold down springs by turning shoe hold
down pins as shown.

For 1-cam 16 valve engine model
2) (1) Remove pawl lever and adjuster spring.
(2) Remove upper shoe return spring and adjuster.

WARNING:

Use special care when installing brake shoe return
spring.

Failure in its proper installation may allow it to spring-
back and cause personal injury.

@ Remove shoe hold down springs by turning shoe hold
down pins.
(@) Remove brake shoes and lower shoe return spring.

3) Remove brake shoes and disconnect parking brake cable
from parking brake shoe lever.

For 1-cam 8 valve engine model
4) (1) Remove strut and springs.
(Z) Remove parking brake shoe lever from shoe rim.
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1. Retainer
2. Parking brake shoe lever
3. Brake shoe

61A10-6-27-1

61A10-8.27.2

1. Shee hold down pins 3. Brake shoes
2. Shoe hold down springs 4. Wheel cylinder

81A70-5-27-3

1. Shoe hold down pins

2. Shoeg hold down springs

3. Upper shoe return
spring

4, Adjuster
5. Pawl lever
6. Adjuster spring

61A10-5-27-5

For 1-cam 16 valve engine model
4) Remove parking brake shoe lever from brake shoe.

INSTALLATION
1) Assemble parts as shown in reverse order of removal.

For T-cam 8 valve engine model

2) Install shoe hold down springs by pushing them down in
place and turning hold down pins.

For 1-cam 16 valve engine model
2) @ install shoe hold down springs by pushing them down
in place and turning hold down pins,
@ Install adjuster and upper shoe return spring.
@ Install pawl lever and adjuster spring.

3} For procedure hereafter, refer to BRAKE DRUM INSTALLA-
TION on page 5-24.
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61A10-5-28-1

. Bleeder plug cap

85F00-5-29-2

1. Wheel cylinder

2. Wheel cylinder packing

85F00-5-29-3

Eal il ol

2, (b}

Brake back plate
Brake pipe flare nut
Brake pipe

Wheel cylinder bolts

§5F00-5-29-4

61A10-5-28-5

REMOVE AND INSTALL WHEEL CYLINDER

REMOVAL

1) Perform BRAKE DRUM REMOVAL (See page 5-23).

2) Perform steps 2} and 5) of BRAKE SHOE REMOVAL (See
page 5-26).

3) Loosen brake pipe flare nut {or nuts) but only within the ex-
tent that fluid does not leak.

4} Rernove wheel cylinder mounting bolts. Disconnect brake
pipe {or pipes) from wheel cylinder and put wheel cylinder
bleeder plug cap onto pipe to prevent fluid from spilling.

INSTALLATION

1} Install wheel cylinder packing. Then take off bleeder plug
cap from brake pipe and connect pipe {for pipes} to wheel
cylinder just enough to prevent fluid from leaking.

2} Tighten wheel cylinder to brake back plate to specified
torque.

3) Torque flare nut {or nuts) of brake pipe which was con-
nected in step 1} to specification.

Tightening Torque
{ak: 12 N'm {1.2 kg-m, 9.0 Ib-ft}
{b): 16 N-m (1.6 kg-m, 12.0 Ib-ft)

4) Install bieeder plug cap taken off from pipe back to bleeder
plug.

5) For procedure hereafter, refer to BRAKE SHOE INSTALLA-
TION (See page 5-27).

NOTE:

Be sure to bleed brake system. (for bleeding operation, refer
to the same section of Service Manual mentioned in FORE-
WORD of this manual.
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1. Brake cable stopper ring

61A710-5:29+1

85F00-5-30-3

85F00-5-30-4

1. Rear axle shaft
2. Wheel bearing
3. Brake back plate

85F00-5-30-5

REMOVE AND INSTALL BRAKE BACK PLATE

REMOVAL

1} Perform BRAKE DRUM REMOVAL on page 5-23.

2} Perform steps 2) of BRAKE SHOE REMOVAL on page 5-26.

3) Perform steps 3} and 4) of WHEEL CYLINDER REMOVAL on
page 5-28.

4) Remove cable from brake back plate by squeezing parking
brake cable stopper ring.

5) Drain rear differential gear oil.
8) Remove wheel bearing retainer nuts from rear axle hous-
ing.

7) Using special tools, draw out rear axle shaft with brake
back plate,

Special Tool
{A): 09943-35511
(B): 09942-15510

8) Remove brake back plate from rear axle shaft.
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INSTALLATION
1) Apply sealant to mating surface of bearing retainet with
brake back plate.

"A”: Sealant 99000-31110

NOTE:
Make sure to remove old sealant before applying it anew.

1. Rear axle shaft
2. Bearing outer retainer

85F00-5-31-1

1. Rear axle shaft 2) Install brake back plate to rear axle shaft.

2. Wheel bearing
3. Brake back plate

3) Apply sealant to joint seam of rear axle housing and brake
back plate.

"A": Sealant 99000-31110

NOTE:
Make sure to remove old sealant before applying it anew.

1. Rearaxle
housing

60A40-5-50-3

4) Install rear axle shaft to rear axle housing.
5) Tighten brake back plate nuts to specified torque.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 Ib-ft)

85F00-5-31-4

8) Insta!l wheel cylinder, and tighten wheel cylinder bolts and
brake pipe flare nut (or nuts) to specified torque. (Refer to

1 steps 1) to 4) of WHEEL CYLINDER INSTALLATION on page
5-28 of this section.)
2

7) Install parking brake cable to brake back plate.

1. Brake back plate
2, Cable stopperring

61A10-5-30-5
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BRAKES 5-31

61A10-5-31-1

86F00-5-32-2

61A10-5-31-3

8) Install brake shoes, referring to steps 1) and 2) of its
INSTALLATION on page 5-27.
9) Install brake drum. Refer to steps 1) to 2) of its INSTALLA-
TION on page 5-24 in this section.
10) Refill differential housing with new specified gear oil. Re-
fer to "ON VEHICLE SERVICE” in SECTION 7E for refill.
11) Fill reservoir with brake fluid and bleed brake system. (For
bleeding operation, refer to the same section of Service
Manual mentioned FOREWORD of this manual.)

12) Install wheel and tighten wheel nuts to specified torque.

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

13) Upon completion of all jobs, depress brake pedal with
about 30 kg {66 lbs) load three to ten times so as to obtain
proper drum-to shoe clearance.

Adjust parking brake cable. (For adjustment, see page
5-16)

14) Tighten parking brake lever cover screws.

15) Checkto ensure that brake drum is free from dragging and
proper braking is obtained. Then remove vehicle from
hoist and perform brake test (foot brake and parking
brake).

16) Check each installed part for oil leakage.


James
http://www.rhinoman.org




5-32 BRAKES

B1A10-5-32-1

£1A10-6-32-3

S S

85F00-5-34-4

BRAKE DRUM AND COMPONENTS
INSPECTION

INSPECT BRAKE SHOE & LINING
Where lining is worn out beyond service limit, replace shoe.

[/

Thickness "a

Standard: 6.5mm (0.26in.) For 1-cam 16 valve engine model
8.0mm {0.32in.) For 1-cam 8 valve engine model

Service limit:  3.0mm (0.12in.) For 1-cam 16 valve engine model
35 mm (0.14in.) For 1-cam 8 valve engine model

If one of brake linings is to service limit, all linings must be re-
placed at the same time.

CAUTION:

Never polish lining with sandpaper. If lining is polished with
sandpaper, hard particles of sandpaper will be deposited in
lining and may damage drum. When it is required to correct
lining, replace it with a new one.

INSPECT BRAKE STRUT (if equipped)

Inspect ratchet of strut for wear or damage.

INSPECT ADJUSTER (Iif equipped)

Check thread of adjuster for sticking and corrosion.
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BRAKES 5-33

For left I&an(;l steering model with MASTER CYLI N DER REPA'R

1-cam 16 valve engine
REMOVE AND INSTALL MASTER CYLINDER
RESERVOIR
REMOVAL

1} Remove air intake pipe if necessary.

2) Disconnect reservoir lead wire at coupler.
3) Clean cutside of reservoir.

4) Take out fluid with syringe or such.

1. Reservoircap 4. Flare nuts
2. Reservoir 5. Attaching nut
3. Master cylinder

61A70-5-331
(A 5) Remove reservoir connector pin by using special tool,
Special Tool
(A): 09922-85811
3
1. Reservoir
2. Master cylinde
2 3. Connector pin
61A10-5-33-3

6) Remove reservoir.

NOTE:

@ Do not allow brake fluid to get on painted surfaces.

1. Reservoir
2. Connector pin
3. Grommets

86F00-5-35-3
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5-34 BRAKES

T

D

1. Reservoir
2, Pin

86F00-5-36-1

For left hand steering model with
1-cam 16 valve engine

1. Reservoir cap 4. Flare nuts
2. Reservoir 5. Attaching nut
3. Master cylinder

81A70-56-34-3

INSTALLATION

NOTE:
See NOTE at the beginning of this section.

1} When using new grommets, lubricate them with the same
fluid as the one to fill reservoir with. Then press-fit grom-
mets to master cylinder. Grommets must be seated in
place.

2) install reservoir and drive in reservoir pin.

NOTE:
Drive in reservoir pin till both of its ends at the right and left
or reservoir becomes the same length.

3) Connect reservoir lead wire.
4) Fill reservoir with specified fluid.
5} Upon completion of instatlation, check for fluid leakage.
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BRAKES 5-35

1. Reservoir cap
2. Reservoir
3. Master cylinder

For left hand steering model with
1-cam 16 valve engine

4. Flare nuts
5, Attaching nut

61A10-5-35-1

4, (b)

1. Reservoir cap
2. Reservoir
3. Master cylinder

For left hand steering model with
1-cam 16 valve engine

4. Flare nuts
5. Attaching nut

61A10.5-35.3

REMOVE AND INSTALL MASTER CYLINDER
ASSEMBLY

REMOVAL

NOTE:
Do not allow brake fluid to get on painted surfaces.

1) Disconnect reservoir lead wire at coupler.

2} Clean around reservoir cap and take out fluid with syringe
or such.

3} Disconnect brake pipes from master cylinder.

4} Rermove attaching nuts/washers.

5) Remove master cylinder from brake booster.

INSTALLATION

NOTE:

¢ See NOTE at the begining of this section.

¢ Adjust clearance between booster piston rod and ptimary pis-
ton with special tool (See page 5-38).

1) Install master cylinder to brake booster.

2) Torque master cylinder attaching nuts to specification.
Tightening Torque
{a): 13 N'm (1.3 kg-m, 9.5 Ib-ft)

3) Connect hydraulic lines and torque flare nuts to specifica-
tion.

Tightening Torque
{b): 16 N'm (1.6 kg-m, 12.0 ib-ft)

4) Connect reservoir iead wire.

5} Fill reservoir with specified brake fluid.

6) After installing, check brake pedal play and bleed air from
systemn (Refer to the same section of Service Manual men-
tioned in FOREWORD of this manual).

7) Perform brake test and check each installed part for fluid
leakage.
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5-36 BRAKES

DISASSEMBLE AND ASSEMBLE MASTER CYLINDER

1-cam 8 valve engine model 1-cam 16 valve engine model *1  Left hand steering vehicle
#2 Right hand steering vehicle

. Piston stopper circlip

. Piston stopper

. Cylinder cup and plate

Primary piston

Piston cup

. Secondary piston pressure cup
. Piston cup

. Secondary piston

. Secondary piston return spring
10. Secondary piston stopper bolt
11, Master cylinder body

12, O-ring

13. Return spring secondary seat

CONOE W =

61A10.5-36.1
For disassembly and assembly, use the procedure described
in the same section of Service Manual mentioned in FORE-
WORD of this manual.

BRAKE BOOSTERR &
REMOVE AND INSTALL BOOSTER

Brake master cylinder ass’y
Brake booster ass'y

Gasket

Push rod clevis

Nut

Clevis pin

Clip

MNut

Brake vacuum hose

DO R WGN

80A50-5-62-1
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BRAKES 5-37

61A10-5-37-1

Steering column
Push rod clevis
Brake pedal arm
Clevis pin

Clip

Nut

SARWN =

60A50-62-4

1. Steering ¢column
2. Push rod clevis
3. Brake pedal arm

4. Clevis pin
5. Clip
6. MNut

B1A10-5-37-3

REMOVAL

1} Remove master cylinder assembly, referring to its RE-
MOVAL on page 5-35.

2} Disconnect brake vacuum hose from brake booster.

3) Disconnect push rod clevis from brake pedal arm.
4} Remove attaching nuts and then booster as shown.

CAUTION:
Never disassemble brake booster. Disassembly will spoil its
original function. If is found faulty, replace it with new one.

INSTALLATION

NOTE:

¢ See NOTE at the beginning of this section.

¢ Check length of push rod clevis. (Refer to item “BRAKE
BOOSTER INSPECTION AND ADJUSTMENT")

# Before installing master cylinder, adjust booster piston rod.
{Refer to item "INSPECTION /ADJUSTMENT OF CLEARANCE
BETWEEN BOOSTER PISTON ROD AND MASTER CYLINDER
PISTON ADJUSTMENT"” on page 5-38).

* Apply silicone grease to master cylinder piston.

1} Install booster to dash panel as shown. Then connect
booster push rod clevis to pedal arm with clevis pin and
clip.

2} Tighten booster attaching nuts to the specified torque.

Tightening Torque
{a): 13 N'm (1.3 kg-m, 9.5 Ib-ft)

3) Connect brake vacuum hose to brake booster.

4} Install master cylinder, referring to its INSTALLATION on
page 5-35.

5} After installing, check pedal height and play. {Refer to the
same section of Service Manual mentioned in FOREWORD
of this manual.)
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5-38 BRAKES

———

1. Booster piston rod
2. Master cylinder piston

61A10-5-38-1

(A) ~

2

1

1. Master cylinder
2. Piston
3. Pin head

85F0(-5.44.2

A

1

1. Booster body
2. Pistonrod

85F00-5-44-3

{B)

85F00-5-44-4

1. Booster piston rod
2. Master cylinder piston

$1A10-5-38-5

BRAKE BOOSTER INSPECTION AND
ADJUSTMENT

INSPECTION/ADJUSTMENT OF CLEARANCE
BETWEEN BOOSTER PISTON ROD AND
MASTER CYLINDER PISTON ADJUSTMENT

The length of booster piston rod is adjusted to provide speci-
fied clearance “a” between piston rod end and master cylin-
der piston.

e Before measuring clearance, push piston rod several times
s0 as to make sure reaction disc is in place.

¢ Keep inside of booster at atmospheric pressure for mea-
surement.

1} Set special tool (A} on master cylinder and push pin until
contacts piston.

Special Tool
(A): 09950-96010

2) Turn special tool upside down and place it on hooster. Ad-
just booster piston rod length until rod end contacts pin
head.

Special Tool
{A): 09950-96010

Clearance "b”: 0 mm (0 in.)

3) Adjust clearance by turning adjusting screw of piston rod.

Special Tool
(B): 09952-16010

Reference
When adjusted as above, its negative pressure is applied to

booster with engine at idle, piston to piston rod clearance “a
should become below.

o,

Clearance "a":
0.25 - 0.5 mm (0.010 - 0.020 in.) For 1-cam 8 valve engine model
0.14-0.35 mm {0.006 - 0.014 in.) For 1-cam 16 valve engine model
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BRAKES 5-39

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts

Tightening torque

N-m kg-m [b-ft
1. | Brake caliper carrier bolt 85 8.5 61.5
2. | Brake caliper pin bolt 27 2.7 19.5
3. | Front brake flexible hose bolt 23 2.3 17.0
4. | Rear brake nut (Brake back plate nut) 23 2.3 17.0
5 Master cylinder nut 13 1.3 9.5
" | Master cylinder piston stopper bolt 10 1.0 7.5
5 Booster nut 13 1.3 9.5
Crevis nut 25 25 18
7. | Brake pipe 5-way joint bolt 10 1.0 7.5
8. | Brake pipe flare nut 16 1.6 11.5
Rear brake wheel cylinder bolt 12 1.2 9.0
Front caliper 9.0 0.9 6.5
Rear
= Brake bleeder plug Cylinder 8.0 08 6.0
LSPV 3-Door 12 1.2 9.0
5-Door 8.0 0.8 6.0
10. | LSPV mounting bolt
- LSPV stay bolt 23 2.3 17.0
LSPV spring bolt
12. | Wheel nut 95 9.5 69.0
13, Clamp bolt (b}, {c}, (d), (e} 10 1.0 7.5
(Referto page 6-17,18)| (n), (i), (j), (k) 5.5 0.55 4,0

60A50-5-67-1

60A10-6-39-2
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5-40 BRAKES

REQUIRED SERVICE MATERIALS

RECOMMENDED

MATERIALS SUZUKI PRODUCT

USE

o To fill master cylinder reservoir.

# To clean and apply to inner parts of master
cylinder caliper and wheel cylinder when
they are disassembled.

Indicated on reservoir
Brake fluid cap or described in owner's
manual of vehicle

Water tight SEALING COMPOUND 366E e To apply to mating surfaces of brake back
sealant 99000-31090 plate and rear wheel cylinder.
e To apply to mating surfaces of brake back
Sealant SUZUKI BOND NO. 1215 plate and rear axle housing.
99000-31110 e To apply mating surfaces of brake back

plate and rear whee| bearing retainer.

60A50-5-51-1

SPECIAL TOOLS

09943-35511
Brake drum remover 09942-15510 09950-78210 09900-20205
(Front wheel hub remover) | Sliding hammer Flare nut wrench {10 mm) Micrometer {0 — 25 mm)

08800-20602 09900-20701 . 05922-85811 08950-96010
Dial gauge {1) {1/1000 mm}| Magnetic stand Connector pin remover Booster piston rod gauge

e

ol g

09952-16010 09956-02310 09956-02210
Booster piston rod adjuster | Fluid pressure gauge Brake circuit plug
60AB0-5-51-2
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BRAKES (Equipped with ABS) 5A1-1

SECTION 5A1

BRAKES
(Equipped with ABS)

WARNING:

conditions may result i

{SDM).

N severe injury.

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 Section 9J under “On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deplyment or could render the air bag inoperative. Either of these two

¢ 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

NOTE:

¢ When inspecting and servicing vehicle equipped with ABS, be sure to refer to Section 5B first.

¢ For the descriptions (items) not found in this section, refer to Section 5 of this manual.

® Allbrake 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 areplacement 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,

61A10-5A1-1-1

ABS ...l

DIAGNOSIS .............
Brake Diagnosis Chart
Brake Diagnosis Chart
Brake Diagnosis Chart

ON VEHICLE SERVICE . ...
Bleeding Brakes .....

..............
..............

..............

Ao,
-
Corrnnnn.

..............

ABS (Antilock Brake System) .........

BRAKE HOSE/PIPER & |

81A10-5A1-1-2

CONTENTS

5A1- 2 Remove and install Front Brake

5A1- 3 Hose/Pipe ............. oo ... BA1- 9

bA1- 3 Remove and Install Rear Brake

BA1- 5 Hose/Pipe ...................... BA1-10

5A1- 5 MASTER CYLINDER REPAIR ......... 5A1-11

5A1- 6 Remove and Install Master Cylinder

5A1- 7 Assembly ....................... 5A1-11
P & DIFFERENTIAL VALVER &1 ...... 5A1-12

SA1- 8 BRAKE BOOSTERR &1.............. 5A1-12

gﬁ;‘ : Remove and Install Booster ........ 5A1-12

5A71- 9 TIGHTENING TORQUE SPECIFICATIONS ., 5A1-13
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5A1-2 BRAKES (Equipped with ABS)

GENERAL DESCRIPTION

When the foot brake pedal is depressed, hydraulic pressure is developed in the master cylinder to actuate
pistons {two in front and four in rear).

The master cylinder is a tandem master cylinder. Three brake pipes are connected to the master cylinder
and they make two independent circuits. One connects front brakes {right and left) and the other connects
rear brakes (right and left).

In this brake system, the disc brake type is used for the front wheel brake and a drum brake type (lead-
ing/trailing shoes} for the rear brake.

The parking brake system is mechanical. It applies brake force to only rear wheels by means of the cable
and mechanical linkage system. The same brake shoes are used for both parking and foot brakes.

Left hand steering vehicle

Right Side

FRONT <D s ‘ < > REAR

X 1 - -

L e \ J [ )

Left Side \5

Right hand steering vehicle

Right Side

FRONT <)

Master cylinder { J
4-way joint — —/
3-way joint

Rear axle housing

ABS actuator

Left Side

apwN

B61A10-5A1-2-1
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BRAKES (Equipped with ABS) 5A1-3

61A10-5A1-3-1

T ———

1. Differential switch
2. Proportioning valve

61A30-5A1-2.2

Wheel cylinder side pressure

When the front brake line fails
-

Pm (M’pa)

Master cylinder side pressure

B81A10-5A1-3-3

From master ¢ylinder

Pm < Breakpoint
{F1<F)

From master cylinder

P > Breakpoint
{F1=F)

C

To wheel cylinder

1. Plunger
2. Cup

61A30-5A1-2-4

ABS (Antilock Brake System)

For general description and operation of this system, refer to
SECTION 5B of this manual.

P (Proportioning) & DIFFERENTIAL VALVE
(Included in ABS actuator)

STRUCTURE OF P & DIFFERENTIAL VALVE
The P & Differential valve consists of a proportioning valve
and differential switch.

PURPOSE AND OPERATION OF PROPORTIONING VALVE

The proportioning valve regulates the brake fluid pressure in
the rear brake line, which is the same both on the master cylin-
der side and wheel cylinder side up to the breakpoint in the
graph but once the fluid pressure on the master cylinder side
exceeds that point, that on the wheel cylinder side increases
as shown by the graph.

its operation is as follows. Till the master cylinder side pres-
sure {(Pm) reaches breakpoint, the spring force (F) is higher
than the force caused pressure (F1=Pm-S) and so Pmis trans-
mitted to the wheel cylinder side as it is through the opening
between the plunger and cup. As Pm rises higher than break-
point, F; exceeds F and the plunger moves to the right as
shown in the figure to close the above opening.

When Pm rises even higher, the plunger moves to allow the
opening. Then the wheel cylinder side pressure (Pw) in-
creases and the opening is closed.

Such operation cycle is repeated and Pm is transmitted to the
wheel cylinder as Pw as shown by the above graph.
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5A1-4 BRAKES [Equipped with ABS)

M From master
cylinder

1. Differential switch

61A30-5A1-3-2

When the front brake line fails {(when bleeding fluid from the
brake line), the bypass line is opened to stop the proportioning
valve so as to increase effect of the rear brake.

PURPOSE AND OPERATION OF DIFFERENTIAL SWITCH
For purpse and operation of this switch, refer to SECTION 5B
of this manual.
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BRAKES {Equipped with ABS) 5A1-5

DIAGNOSIS
BRAKE DIAGNOSIS CHART A
Condition Possible Cause Correction
Not enough 1. Brake oil leakage from brake lines. Locate leaking point and repair.
braking force 2. Brake disc or pads stained with oil. Clean or replace.

3. Overheated brakes. Determine cause and repair.

4. Poor contact of shoes on brake drum. Repair for proper contact.

5. Brake shoes linings stained with oil Replace.

or wet with water.

6. Badly worn brake shoe linings. Replace.

7. Defective wheel cylinders, Repair or replace.

8. Malfunctioning caliper assembly. Repair or replace.

9. Air in system. Bleed system.

10. Malfunctioning ABS. Check system and replace as
necessary.
Brake pull 1. Pad or shoe linings are wet with water | Replace.
{Brakes not or stained with oil in some brakes.
working in 2. Drum-to-shoe clearance out of Check for inoperative auto
unison) adjustment in some brakes. adjusting mechanism.
{Malfunctioning auto adjusting
mechanism).

3. Drum is out of round in some brakes. Replace.

4. Wheel tires are inflated unequally. Inflate equally.

5. Malfunctioning wheel cylinders. Repair or replace.

6. Disturbed front end alignment. Adjust as prescribed.

7. Unmatched tires on same axle. Tires with approximately the
same amount of tread should
be used on the same axle.

8. Restricted brake tubes or hoses. Check for soft hoses and
damaged lines.

Replace with new hoses and
new double-walled steel brake
tubing.

9. Malfunctioning caliper assembly. Check for stuck or sluggish
pistons and proper lubrication
of caliper slide bush.

Caliper should slide.
10. Loose suspension parts. Check all suspension mountings.
11. Loose calipers. Check and torque bolts to
specifications.
Noise (high 1. Front lining worn out. Replace linings.
pitched squeak
without brake
applied)
Brake locked 1. Malfunctioning ABS. Check system and replace as
necessary.

61A10-5A1-56-1
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5A1-6 BRAKES (Equipped with ABS)

BRAKE DIAGNOS!S CHART B

Condition

Possible Cause

Correction

Excessive pedal
travel {Pedal
stroke too large)

. Partial brake system failure.

. Insufficient fluid in master cylinder

reservoirs.

. Air in system. {pedal soft/spongy)
. Rear brake system not adjusted

{malfunctioning auto adjusting
mechanism).

. Bent brake shoes.
. Worn rear brake shoes.

Check brake systems and
repair as necessary.

Fill reservoirs with approved
brake fluid.

Check for leaks and air in brake
systems.

Check warning light. Bleed
system if required.

Bleed system.

Repair auto adjusting machanism,
Adjust rear brakes.

Replace brake shoes.
Replace brake shoes.

Dragging brakes

(A very light drag

is present in all disc
brakes immediately
after pedal is
released)

. Master cylinder pistons not returning

correctly.

. Restricted brake tubes or hoses.

. Incorrect parking brake adjustment

on rear brakes.

. Weakened or broken return springs in

the brake.

. Sluggish parking-brake cables or

linkage.

. Wheel cylinder or caliper piston sticking.
. Malfunctioning ABS.

Replace master cylinder.

Check for soft hoses or damaged
tubes and replace with new
hoes and/or new brake tubes.

Check and adjust to correct
specifications.

Replace.
Repair or replace.
Repair as necessary.

Check system and replace as
necessary.

Pedal pulsation
(Pedal pulsates
when depressed
for braking.}

1. Damaged or lcose wheel bearings.
. Distorted steering knuckle or rear

axle shafts.

. Excessive disc lateral runout.

. Parallelism not within specifications.

. Rear drums out of round.

Replace wheel bearings.

Replace knuckle or rear exle
shaft.

Check per instructions. If not
within specifications, replace
or machine the disc.

Check per instructions. If not
with specifications, replace
or machine the disc.

Check runout.
Repair or replace drum as
necessary.

Braking noise

. Glazed shoe linings, or foreign

matters stuck to linings.

. Worn or distorted shoe linings.
. Loose front wheel bearings.
. Distorted backing plates or loose

mounting bolts.

Repair or replace shoe lining.

Replace shoe lining {or pad).
Replace wheel bearing.

Replace or retighten securing
bolts.

61A10-5A1-6-1
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BRAKES (Equipped with ABS) 5A1-7

BRAKE DIAGNOSIS CHART C

Condition

Possible Cause

Correction

Brake warning
light turns on after
engine start

. Parking brake applied.

. Insufficient amount of brake fluid

. Brake fluid leaking from brake line,
. Brake warning light circuit faulty.

. Malfunctioning ABS

check that brake warning light
turns off.

Add brake fluid.

it and add brake fluid.
Check system referring to

Check system referring to

Release parking brake and

Investigate leaky point, correct

"DIAGNOSIS” in Section 5B.

"DIAGNOSIS” in Section 5B.

Brake warning
light turns on
when brake is
applied

. Brake fluid leaking from brake line.

. Insufficient amount of brake fluid.

Add brake fluid.

Investigate leaky point, correct
it and add brake fluid.

Brake warning
light fails to turn
on even when
parking brake

is applied

. Bulb burnt out.
. Brake warning light circuit open.

Repair circuit.

Replace bulb.

ABS warning
light does not

T turn on for 3 sec.

after ignition switch
has turned ON.

. Bulb burnt out.
. ABS warning light circuit open.

{including check relay)

Check system referring to

Replace bulb.

“DIAGNQSIS” in Section 5B,

ABS warning light
remains on after
ignition switch has
turned on for 3 sec.

. Malfunctioning ABS.

Check system referring to

"DIAGNOSIS” in Section 5B.

B0A50-5-18-1
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5A1-8 BRAKES (Equipped with ABS)

ON VEHICLE SERVICE
BLEEDING BRAKES

CAUTION:

Brake fluid is extremely damaging to paint. If fluid should
accidentially touch painted surface, immediately wipe fluid
from paint and clean painted surface.

NOTE:
For vehicle equipped with ABS, bleed air according to procedure
described in Section 5B.

4
L Ny
3
|
|
=) -t 2
FORWARD
r__ -l T - -t
z :;

1. ABS actuator

2_ Master cylinder

3. 4-way joint

4. Right brake caliper
5. Left brake caliper
6. Left wheel cylinder

®:Air bleeding point

61A10-5A1-8-1

ABS (Antilock Brake System)

For removal, installation and inspection procedures of this
system (ABS control module, ABS hydraulic Unit, wheel
speed sensor and etc.), refer to Section 5B of this manual.

81A10-5A1-8-4
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BRAKES (Equipped with ABS) 5A1-9

BRAKE HOSE /PIPER & 1

REMOVE AND INSTALL FRONT BRAKE HOSE /PIPE

1} Raise and suitably support vehicle. Remove tire and wheel.

This operation is not necessary when removing pipes connecting master ¢cylinder and flexible hose.
2) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.
3) Reverse removal procedure for brake hose or pipe installation.

For installation, make sure that steering wheel is in straightforward position and hose has no twist or
kink. Check to make sure that hose doesn't contact any part of suspension, both in extreme right and
extreme left turn conditions. Ifit does at any point, remove and correct. Fill and maintain brake fiuid level
in reservoir. Bleed brake system.

4} Perform brake test and check installed part for fluid leakage.

Left hand steering vehicle Right hand steering vehicle

ABS
actuator

Master
Cylinder

Ctamp (j}

== o
Ciamp 4-way joint

To rear wheel

To right g
side

To side
right
side
NOTE: Viewed from arrow “A”
Tightening torque Nm kg-m lo-ft Clamp (a) Clamp (b) Clamp (c)
for brake pipe flare nuts 16 16 12 Clamp Clamp Up side
Tightening torque for * L_e:’ft 0
4-way joint boit and 10 1.0 7.5 0P | Erone sice
clamp bolt (b), (o), ), (kt SIDE [gipe X TOPSIDE|
NOTE: 1. E-ring e Ciamp
P . 2. Flexible h Brake .
Insert E-ring till its end surface is flush 5 Hg:; ‘:asﬁzf pirpe g:gElT Bil'sge Brake pipe
with or lower than bracket end surface. 4. Hose bolt i
5. Brake caliper
Left hand steering vehicle Right hand steering vehicle
RIGHT SIDE RIGHT SIDE

LEFT SIDE LEFT SIDE

61A10-5A1-9-1
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5A1-10 BRAKES (Equipped with ABS)

REMOVE AND INSTALL REAR BRAKE HOSE /PIPE

1) Raise and suitably support vehicle. Remove tire and wheel.

2) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.

3} Reverse removal procedure for brake hose or pipe installation procedure. Fill and maintain brake fluid
level in reservoir. Bleed brake system.

4) Perform brake test and check each installed part for fluid leakage.

PRECAUTION FOR INSTALLATION

e Be sure to obtain more than 3 mm (0.118 in.) clearance between axle housing and brake pipe.
e Install clamps properly referring to figure below and tighten bolts.

e When installing hose, make sure that it has no twist or kink.

Up side Right
ﬁ :b side
Up side
R Whesel
ﬁ E-Ring cylinder

Brake pipe

Clamp {f)

Clamp ()

Viewed from arrow “C”

Up side
Left side ﬂ
=

Clamp (g)

Viewed from arrow “"B”

Clamp (h} Right side

5-door model 3-door model a th)
amp
Clamp td) Clamp (e} RIGHT SIDE &

Viewed from arrow "D”

Wheel cylinder
Air bleeder plug

Up side

¢

Brake pipe
Left side
&P

Clamp ()

LEFT SIDE
N-m kg-m Ib-ft Viewed from arrow “E”
for brake fare mut 16 16 12
Egrt:\ts‘gjgl? (f}.o Qﬁh ),f ?-; 5.5 0.55 4.0

61A10-5A1-10-1
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BRAKES {Equipped with ABS) 5A1-11

N

61A10-5A1-11-1

60AB)-6-54-3

61A10-5A1-11-4

MASTER CYLINDER REPAIR

REMOVE AND INSTALL MASTER CYLINDER
ASSEMBLY

REMOVAL

NOTE:

Do not allow brake fluid to get on painted surfaces.

1) Disconnect reservoir lead wire at coupler.

2) Clean around reservoir cap and take out fluid with syringe
or such.

3) Disconnect pipes “1” and “2” from master cylinder and
ABS actuator, and pipe “3” from ABS actuator.

4) Remove attaching nuts/washers.

5} Remove master cylinder from brake booster.

INSTALLATION

NOTE;

® See NOTE at the begining of this section.

¢ Adjustclearance between booster piston rod and primary pis-
ton with special tool (Refer to “INSPECTION / ADJUSTMENT
OF CLEARANCE BETWEEN BOOSTER PISTON ROD AND
MASTER CYLINDER PISTON ADJUSTMENT” in Section 5).

1} Install master cylinder to brake booster.

2} Torque master cylinder attaching nuts to specification.
Tightening Torque
{a): 13 N'‘m {1.3 kg-m, 9.5 Ib-ft)

3} Connect hydraulic lines and torque flare nuts to specifica-
tion.
Tightening Torque
{b): 16 N'-m (1.6 kg-m, 12.0 Ib-ft)

4) Connect reservoir lead wire.

B) Fill reservoir with specified brake fluid.

6) After installing, check brake pedal play and bleed air from
system, refer to "BLEEDING BRAKES” in this section.

7) Perform brake test and check each installed part for fluid
leakage.
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5A1-12 BRAKES (Equipped with ABS})

P (Proportioning) & DIFFERENTIAL VAVLE
{Included in ABS actuator)

REMOVAL & INSTALLATION

P&D Differential valve, which is one of ABS actuator compo-
nent and unremovable, must be serviced as ABS actuator.
For removal and installation of ABS actuator, refer to Section
5B of this manual.

1. P/Differential valve

61A30.8A1-3-5

BRAKE BOOSTERR &1
REMOVE AND INSTALL BOOSTER

Brake master cylinder ass’y
Brake booster ass'y
Gasket

Push rod clevis

Nut

Clevis pin

Clip

Nut

Brake vacuum hose

OOHNPOALN =

61A10-5A1-12-2
REMOVAL
1} Remove ABS actuator from vehicle body referring to sec-
tion 5B and then remove master cylinder assembly, refer-
ring to steps 1) to 5) of its REMOVAL on page bA1-11.
2} Disconnect brake vacuum hose from brake booster.

B1A10-5A1-12-4

3) Disconnect push rod clevis from brake pedal arm.
4) Remove attaching nuts and then booster as shown.

CAUTION:
Never disassemble brake booster. Disassembly will spoil its
original function. If is found faulty, replace it with new one.

Steering column
Push rod clevis
Brake pedal arm
Clevis pin

Clip

Nut

[ o

60AEQ-6-62-4
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BRAKES (Equipped with ABS) 5A1-13

]

1. Steering ¢olumn 4, Clevis pin

2. Push rod clevis 5. Clip

3. Brake pedal arm 6. Nut
61A10-541-13-1

INSTALLATION

NOTE:

¢ See NOTE at the beginning of this section.

¢ Check length of push rod clevis. {Refer to "BRAKE BOOSTER
INSPECTION AND ADJUSTMENT” in Section 5)

® Before installing master cylinder, adjust booster piston rod.
(Refer to “INSPECTION/ADJUSTMENT OF CLEARANCE BE-
TWEEN BOOSTER PISTON ROD AND MASTER CYLINDER PIS-
TON ADJUSTMENT” in Section 5).

¢ Apply silicone grease to master cylinder piston.

1} Install booster to dash panel as shown. Then connect
booster push rod clevis to pedal arm with ¢levis pin and
clip.

2} Tighten booster attaching nuts to the specified torque.

Tightening Torque
{a): 13 N'm (1.3 kg-m, 9.5 Ib-ft)

3} Connect brake vacuum hose to brake booster.

4} Install master cylinder, referring to steps 1) to 4) of its
INSTALLATION in this section.

5} Install ABS actuator referring to Section 6B.

6} Fill reservoir with specified brake fluid.

7) After installing, check brake pedal play and bleed air from
system, refer to “BLEEDING BRAKES” in this section.

8) Perform brake test and check each installed part for fluid
leakage.

TIGHTENING TORQUE SPECIFICATIONS

Tightening torque
Fastening parts
N-m kg-m b-ft
1. Brake pipe 4-way joint bolt 10 1.0 7.5
o Clamp bolt (b}, (c), (j}, (k) 10 1.0 7.5
~ (Refer to page 5A1-9, 10) (5, (g), (h), (i 5.5 0.55 4.0

61A10-8A1-134
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BRAKES (Equipped with ABS) 5A2-1

SECTION 5A2

BRAKES
(Equipped with ABS)

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 Section 9J under "On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deplyment 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:

¢ When inspecting and servicing vehicle equipped with ABS, be sure to refer to Section 5B1 first.

® For the descriptions (items) not found in this section, refer to Section 5 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 areplacement 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.

$1A10-5A2-1-1
CONTENTS
GENERAL DESCRIPTION ................ BA2- 2 BRAKE HOSE/PIPER &1 ............. BA2- 9
Master Cylinder Assembly ......... .. 6A2- 3 Remove and Install Front Brake
ABS ... BA2- 3 Hose/Pipe ....................... 5A2- 9
P & Differential Valve ................ BA2- 3 Remove and Install Rear Brake
DIAGNOSIS ..........coovvooeo 5A2- 5 Hose/Pipe ....................... 5A2-11
Brake Diagnosis Chart A ............. 5A2- 5 MASTER CYLINDER REPAIR ......... 5A2-12
Brake Diagnosis ChartB ............. 5A2- 6 Remove and Install Master Cylinder
Brake Diagnosis ChartC ............. BAZ- 7 Assembly ....................... 5A2-12
Disassemble and Assemble Master
ONVEHICLESERVICE .................. BA2- 8 .
S Light Switch Adi A Cvlinder ........ ... i BA2-14
top Light Switch Adjustment ... S5A2- 8 P & DIFFERENTIAL VALVER &1 .... .. 5A2-15
Bieeding Brakes ................... 5A2- 8
ABS (Antilock Brake System) ......... 5A2- 8§ TIGHTENING TORQUE SPECIFICATIONS .. 5A2-17

61A10-5A2-1-2
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5A2-2 BRAKES {Equipped with ABS)

GENERAL DESCRIPTION

When the foot brake pedal is depressed, hydraulic pressure is developed in the master cylinder to actuate

pistons {two in front and four in rear).

The master cylinder is a tandem master cylinder. Three brake pipes are connected to the master cylinder
and they make two independent circuits. One connects front brakes {right and left) and the other connects

rear brakes (right and left).

In this brake system, the disc brake type is used for the front wheel brake and a drum brake type (lead-

ing/trailing shoes) for the rear brake.

The parking brake system is mechanical. It applies brake force to only rear wheels by means of the cable

and mechanical linkage system. The same brake shoes are used for both parking and foot brakes.

Left hand steering vehicle

Right side

Left side

Right hand steering vehicle

Right side

)

FRONT <}’: 3

FRONT {2

Left side

— .,
-
I J1 g g
b T S - -
4
- . S
é:l:ezz%' % 1 ¢=7> REAR
i
J Rt
5 -3
( RNEYFES] )
e —
e
Ial Q [1 N - j
4
5
=
6 '
= N
.
e g 120 3 > REAR
L}
3 3
Y -
.3
J 1. Master cylinder Versfy
— 2. d4-wayjoint ( )
3. P &Differential valve —c —
4. Rear axle housing
5. ABS actuator
6. Parking brake

61A10-5A2-2-1
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BRAKES (Equipped with ABS}) 5A2-3

MASTER CYLINDER ASSEMBLY

GENERAL DESCRIPTION ‘

The master cylinder has two pistons and three piston cups. Its hydraulic pressure is produced in the prima-
ry {("a” inthe below figure) and secondary (“b") chambers. The hydraulic pressure produced in the primary
chamber {“a”) acts on the rear wheel brakes (left and right).

Also, the hydraulic pressure produced in the secondary chamber {"b"”) acts on the front wheel brakes (left
and right).

NOTE:

Replace all components included in repair kits to service this master cylinder. Lubricate rubber parts with clean,
fresh brake fluid to ease assembly. Do not use lubricated shop air on brake parts as damage to rubber compo-
nents may result. If any hydraulic component is removed or brake line disconnected, bleed the brake system.
The torque values specified are for dry, unlubricated fasteners.

. Piston stopper circlip

. Piston stopper

. Cylinder cup

Plate

Primary piston

. Piston cup

. Primary piston return spring

. Primary spring retainer

. Secondary piston pressure cup
. Secondary piston

. Return spring secondary seat

. Secondary piston return spring
. Master cylinder body

]
]
[
VRS OwENOO RS

“A" Primary piston
“B”: Secondary piston

61A20-5-4-1

ABS (Antilock Brake System)

For general description and operation of this system, refer to
SECTION 5B1 of this manual.

61A10-6A2-3-4

1. Differential switch P (Proportioning) & DIFFERENTIAL VALVE

2. Proportioning valve

STRUCTURE OF P & DIFFERENTIAL VALVE
The P & Differential valve consists of a proportioning valve
and differential switch.

G1A10-5-2.2
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5A2-4 BRAKES (Equipped with ABS)

Pw (Mpa}

When the front brake line fails
/

Breakpaint
Q@
rd

<

Wheel cylinder side pressure

0 P (Mpa)
Master cylinder side pressure

61A10-5A1-3-3

From master cylinder

‘ From master ¢ylinder
= g J Pm > Breakpoint
] {F1>F)
- gox. ¥

Fy F

Pl

To wheel cylinder

1. Plunger
2. Cup

Pm < Breakpoint
{F1 <F}

G1A10-5A2-4-2

From master
cylinder

To wheel cylinder

61A10-5-3-1

61A10-6-3-2

PURPOSE AND OPERATION OF PROPORTIONING VALVE

The proporticning valve regulates the brake fluid pressure in
the rear brake line, which is the same both on the master cylin-
der side and wheel c¢ylinder side up to the breakpoint in the
graph but once the fluid pressure on the master cylinder side
exceeds that point, that on the wheei cylinder side increases
as shown by the graph.

lts operation is as follows. Till the master ¢ylinder side pres-
sure (Pm) reaches breakpoint, the spring force (F} is higher
than the force caused pressure (F1 = Pm-'S) and so Pmis trans-
mitted to the wheel cylinder side as it is through the opening
between the plunger and cup. As Pm rises higher than break-
point, Fq exceeds F and the plunger moves to the right as
shown in the figure to close the above opening.

When Pm rises even higher, the plunger moves to allow the
opening. Then the whee! cylinder side pressure (Pw) in-
creases and the opening is closed.

Such operation cycle is repeated and Pm is transmitted to the
wheel cylinder as Pw as shwon by the above graph.

When the front brake line fails {when bleeding fluid from the
brake line), the bypass line is opened to stop the proportioning
valve s0 as to increase effect of the rear brake.

PURPOSE AND OPERATION OF DIFFERENTIAL SWITCH

When a failure occurs in either the front or rear brake line, the
differential switch, detecting a pressure difference inthe brake
line, turns ON to transmit the failure to the ABS control mod-
ule.

Afterthe brake system is repaired, depressing the brake pedal
will apply pressure to set the switch automatically (at OFF
position).
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BRAKES (Equipped with ABS] 5A2-5

DIAGNOSIS

BRAKE DIAGNOSIS CHART A

Condition Possible Cause Correction
Not enough 1. Brake oil leakage from brake lines. Locate leaking point and repair.
braking force 2. Brake disc or pads stained with oil. Clean or replace.

3. Overheated brakes. Determine cause and repair.

4. Poor contact of shoes on brake drum. Repair for proper contact.

5. Brake shoes linings stained with oil Replace.

or wet with water.

6. Badly worn brake shoe linings. Replace.

7. Defective wheel cylinders. Repair or replace.

8. Malfunctioning caliper assembly. Repair or replace.

8. Air in system. Bleed system.

10. Malfunctioning ABS. Check system and replace as
necessary.
Brake pull 1. Pad or shoe linings are wet with water | Replace.
{Brakes not or stained with oil in some brakes.
working in 2. Drum-to-shoe clearance out of Check for inoperative auto
unison) adjustment in some brakes, adjusting mechanism.
(Malfunctioning auto adjusting
mechanism).

3. Drum is out of round in some brakes. Replace.

4. Wheel tires are inflated unequally. Inflate equally.

5. Malfunctioning wheel cylinders. Repair or replace,

6. Disturbed front end alignment. Adjust as prescribed.

7. Unmatched tires on same axle. Tires with approximately the
same amount of tread should
be used on the same axle.

8. Restricted brake tubes or hoses. Check for soft hoses and
damaged lines,

Replace with new hoses and
new double-walled steel brake
tubing.

9. Malfunctioning caliper assembily. Check for stuck or sluggish
pistons and proper lubrication
of caliper slide bush.

Caliper should slide,
10. Loose suspension parts. Check all suspension mountings.
11. Loose calipers. Check and torgue bolts to
specifications.
Noise (high 1. Front lining worn out, Replace linings.
pitched squeak
without brake
applied)
Brake locked 1. Malfunctioning ABS. Check system and replace as

necessary.

51A10-5A1-5-1
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5A2-6 PRAKES (Equipped with ABS)

BRAKE DIAGNOSIS CHART B

Condition

Possible Cause

Correction

Excessive pedal
travel (Pedal
stroke too large)

. Partial brake system failure.

. Insufficient fluid in master cylinder

reservoirs.

. Air in system. (pedal soft/spongy)
. Rear brake system not adjusted

{malfunctioning auto adjusting
mechanism).

. Bent brake shoes.
. Worn rear brake shoes.

Check brake systems and
repair as necessary.

Fill reservoirs with approved
brake fluid.

Check for leaks and air in brake
systems.

Check warning light. Bleed
system if required.

Bleed system.

Repair auto adjusting machanism.
Adjust rear brakes.

Replace brake shoes.
Replace brake shoes.

Dragging brakes

(A very light drag

is present in all disc
brakes immediately
after pedal is
released)

. Master cylinder pistons not returning

correctly.

. Restricted brake tubes or hoses.

. Incorrect parking brake adjustment

on rear brakes.

. Weakened or broken return springs in

the brake.

. Sluggish parking-brake cables or

linkage.

. Wheel cylinder or caliper piston sticking.
. Malfunctioning ABS.

Replace master cylinder.

Check for soft hoses or damaged
tubes and replace with new
hoes and/or new brake tubes.

Check and adjust to correct
specifications.

Replace.
Repair or replace.
Repair as necessary.

Check system and replace as
necessary.

Pedal pulsation
{Pedal pulsates
when depressed
for braking.)

. Damaged or loose wheel bearings.
. Distorted steering knuckle or rear

axle shafts.

. Excessive disc lateral runout.

. Parallelism not within specifications.

. Rear drums out of round.

Replace wheel bearings.

Replace knuckle or rear exle
shaft.

Check per instructions. If not
within specifications, replace
or machine the disc.

Check per instructions. If not
with specifications, replace
or machine the disc.

Check runout.
Repair or replace drum as
necessary.

Braking noise

[7%]

. Glazed shoe linings, or foreign

matters stuck to linings.

. Worn or distorted shoe linings.
. Loose front wheel bearings.
. Distorted bhacking plates or loose

mounting bolts.

Repair or replace shoe lining.

Replace shoe lining {or pad).
Replace wheel bearing.

Replace or retighten securing
bolts.

B1A10-5A1-6-1
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BRAKES (Equipped with ABS) 5A2-7

BRAKE DIAGNOSIS CHART C

Condition

Possible Cause

Correction

Brake warning
light turns on after
engine start

. Parking brake applied.

. Insufficient amount of brake fiuid

. Brake fluid leaking from brake line.
. Brake warning light circuit faulty.

. Malfunctioning ABS

Release parking brake and
check that brake warning light
turns off.

Add brake fluid.

Investigate leaky point, correct
it and add brake fluid.

Check system referring to
“"DIAGNOSIS” in Section 5B1.

Check system referring to
"DIAGNOSIS” in Section 5B1.

Brake warning
light turns on
when brake is
applied

. Brake fluid leaking from brake line.

. Insufficient amount of brake fluid.

Investigate leaky point, correct
it and add brake fluid.

Add brake fluid.

Brake warning
light fails to turn
on even when
parking brake

is applied

. Bulb burnt out.
. Brake warning light circuit open.

Replace buib.
Repair circuit.

ABS warning

light does not

turn on for 3 sec.
after ignition switch
has turned ON.

. Bulb burnt out,
. ABS warning light circuit open.

{including check relay)

Replace bulb.

Check system referring to
"DIAGNOSIS” in Section 5B1.

ABS warning light
remains on after
ignition switch has
turned on for 3 sec.

. Malfunctioning ABS.

Check system referring to
“DIAGNOSIS” in Section 5B1.

60A50-5-18-1
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5A2-8 BRAKES (Equipped with ABS)

61A10-5A2-8-1

61A10-5A2-8-3

61A10-5A2-8-5

ON VEHICLE SERVICE
STOP LIGHT SWITCH ADJUSTMENT

Adjustment should be made as follows when installing
switch. Pull up brake pedal toward you and while holding it
there, adjust switch position so that clearance between end of
thread and brake pedal return cushion (shown as “b" in fig-
ure). Then tighten lock nut to specified torque.

Clearance “b”: 1.5-2.0 mm (0.06 - 0.08 in.)
Tightening Torque
(b): 7.5 N'm (0.75 kg-m, 5.5 1b-ft)

BLEEDING BRAKES

CAUTION:

Brake fluid is extremely damaging to paint. If fluid should
accidentially touch painted surface, immediately wipe fluid
from paint and clean painted surface.

NOTE:

When master cylinder has removed or disassembled, or brake
pipe has been disconnected from master cylinder, bieed air from
master cylinder to facilitate bleeding air of brake system. Then
proceed to following operation.

Bleeding operation is necessary to remove air wheneveriten-
tered hydraulic brake system. Refer to Section 5 of Service
Manual mentioned in FOREWORD of this manual.

ABS (Antilock Brake System)

For removal, installation and inspection procedures of this
system (ABS controi module, ABS hydraulic Unit, wheel
speed sensor and etc.), refer to Section 5B1 of this manual.
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BRAKES (Equipped with ABS} 5A2-9

Hydraulic lines of brake system consists of two separatelines,
one for front wheel brakes and the other for rear wheel brakes.
Air bleeding is necessary at right and left front wheel brakes
and left rear wheel brake, i.e. 3 places in all.

Be sure to bleed air of brake system according to procedure
when its oil hydraulic circuit has been disconnected. Refer to
f_ Section b of Service Manual mentioned in FOREWORD of this
manual.

FRONT

d-way joint

Master cylinder

P & Differential valve
ABS actuator

Right brake caliper
Left brake caliper
Right wheel cylinder
Left wheel cylinder

DNDO RN

Air bleeding point

61A10-5A2-9-1

BRAKE HOSE/PIPE R & |

REMOVE AND INSTALL FRONT BRAKE HOSE/PIPE

1) Raise and suitably support vehicle. Remove tire and wheel.
This operation is not necessary when removing pipes connecting master cylinder and flexible hose.

2) Drain coolant and disconnect heater hoses from body side connection. This operation is necessary
when removing pipes connecting master cylinder and flexible hose.

3} Remove P & Differential valve refering to steps 2} to 4) of its REMOVAL on page 5A2-15.

4} Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.

5) Reverse removal procedure for brake hose or pipe installation.
For installation, make sure that steering wheel is in straightforward position and hose has no twist or
kink. Check to make sure that hose doesn’t contact any part of suspension, both in extreme right and
extreme left turn conditions. If it does at any peint, remove and correct. Fill and maintain brake fluid level
in reservoir. Bleed brake system.

6) Perform brake test and check installed part for fluid leakage.

61A10-5A2-9-4
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5A2-10 BRAKES (Equipped with ABS}

Left hand steering vehicle

RIGHT
SIDE
%
4l
To right
caliper
..,’1
{b)

To left caliper

Right hand steering vehicle

LEFT
SIDE

=) CLAMP: F
=7 S UPPEi% SIDE
RIGHT CLAMP: C % ©
SIDE CLAMS: F RIGHT SIDE
CLAMP: L CLAMP: A
CLAMP: A
&R q UPPER SIDE
7 -
P CLAMP: £
Toright - ( FRONT SIDE
caliper (b Aot %
Toleft CLAMP: B
caliper S ——
NOTE: UPPER SIDE RIGHT SIDE] | UPPER SIDE
Insert E-ring till its end surface is flush ' *
with or lower than bracket end surface. ollelle '
Lo
FRONT SIDE FRONT SIDE
—— - LEFT SIDE
-
GLAMP: C CLAMP: D J CLAMP: E
UPPER SIDE RIGHT SIDE TOP SIDE
b RIGHT SIDE
2. Flexible hose
3. Hose washer ERONT SIDE FEESDE
4. Hose bolt i
§. Brake caliper CLAMP: F CLAMP: K CLAMP: |

Tightening Torque

(a): 23 N'm {2.3 kg-m, 17.0 tb-ft)

(by: 10 N'm (1.0 kg-m, 7.5 Ib-ft)

Brake pipe flare nuts: 16 N'm {1.6 kg-m, 11.5 Ib-ft}

61A10-5A2-10-1



James
http://www.rhinoman.org




ERAKES (Equipped with ABS} 5A2-11

REMOVE AND INSTALL REAR BRAKE HOSE /PIPE

1) Raise and suitably support vehicle. Remove tire and wheel.
2) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.

3) Reverse removal procedure for brake hose or pipe installation procedure. Fill and maintain brake fluid
level in reservoir. Bleed brake system.

4) Perform brake test and check each installed part for fluid leakage.

PRECAUTION FOR INSTALLATION

e Be sure to obtain more than 3 mm (0.118 in.) clearance between axle housing and brake pipe.
¢ |nstall clamps properly referring to figure below and tighten bolts.
e When installing hose, make sure that it has no twist or kink,

Up side Right
- side
Brake pipe ﬁ
S - Wheel
UPPER SIDE cylizcefer
f 2 4 g !
RIGHT SIDE : “ X
e o

Clamp (H)

Viewed from arrow “C”

Up side
Left side 1}

&

Clamp (I}

Viewed from arrow “B”

Clamp (H)

BN

Right side

AW

Ci (F)
e RIGHT SIDE
Viewed from arrow "D*”
Clamp (G}
Wheel cylinder
O Air bleeder plug 4 sige
=> REAR
L= S s ' .
FRONT Brake pipe
: Left side
Clamp () & Clamp (J)
Clamp (H} Clamp ()

LEFT SIDE

Viewed from arrow “E”

Tightening torque Nm kg-m b-ft

for brake flare nut

16 1.6 12.0

61A10-5A2-11-1
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5A2-12 BRAKES {Equipped with AES)

Reservoir cap
Reservoir

Master cylinder
Flare nut

P & Differential valve

ab L=

61A10.5A2-12:1

1. Brake booster
2. Nuts

61A20-5-14-3

Master cylinder
2. Brake booster
3. Body

61A20-5-14-4

MASTER CYLINDER REPAIR

REMOVE AND INSTALL MASTER CYLINDER
ASSEMBLY

REMOVAL

NOTE:

Do not allow brake fluid to get on painted surfaces.

1) Clean around reservoir cap and take out fluid with syringe
or such.

2) Remove P & Differential valve refering to steps 2} to 4) of
its REMOVAL on page 56A2-15.

3) Disconnect reservoir lead wire at coupler.

4) Disconnect brake pipes from master cylinder.

5) Remove attaching nuts/washers.

6) Loosen brake booster attaching nuts to such extentasto al-
low brake booster to move.

7) Move brake booster and master cylinder together as shown
in figure and remove master cylinder only.
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BRAKES (Equipped with ABS) 5A2-13

1. Brake booster

61A20-5-15-1

Hi
2,(a}
/1. Brake hooster

2. Nuts

85F00-5-38-3

61A10-5A2-13-3

INSTALLATION

NOTE:

¢ See NOTE at the beginning of this section,

® Adjustclearance between booster piston rod and primary pis-
ton with special tool. Refer to "CLEARANCE BETWEEN
BOOSTERPISTON ROD AND MASTER CYLINDER PISTON AD-
JUSTMENT” of Service Manual mentioned in FOREWORD of
this Manual.

1) After moving brake booster a little as shown in figure,
install master cylinder to brake booster.

2) Torque booster attaching nuts to specification.

Tightening Torque
{a): 13 N'm (1.3 kg-m, 9.5 |b-ft)

3) Torgue master cylinder attaching nuts to specification.

Tightening Torque
{b}): 13 N'm {1.3 kg-m, 9.5 Ib-ft)

4} Install P & Differential valve, refering to steps 1) to 3) of its
INSTALLATION on page 5-16.

5} Connect hydraulic lines and torque flare nuts to specifica-
tion.

Tightening Torque
(c): 16 N'm (1.6 kg-m, 12.0 Ib-ft)

6} Connect reservoir lead wire.

7} Fill reservoir with specified brake fluid.

8) After installing, check brake pedal play and bleed air from
system. Refer to "BLEEDING BRAKES” in this section.

9) Perform brake test and check each installed part for fluid
leakage.
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5A2-14 BRAKES (Equipped with ABS)

DISASSEMBLE AND ASSEMBLE MASTER CYLINDER

ok

10

. Piston stopper circlip

. Piston stopper

. Cylinder cup and plate
Primary piston

. Piston cup

Secondary piston pressure cup
Piston cup

. Secondary piston

. Secondary piston return spring
. Master cylinder body

11. Q-ring

11

=
COPNPO R W

61A20-5-16-1

DISASSEMBLY
1} Remove circlip.
2) Remove primary piston.

1. Circlip
2. Master cylinder

64B40-5-51-3

3) Remove secondary piston by blowing compressed air into

hole for rear brake pipe.
Be cautious during removal as secondary piston jumps out.

1. Master cylinder
2. Compressed air

61A20-5-16-4
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BRAKES (Equipped with ABS) 5A2-15

64840-5.52-1

1.
2. Circlip

61A10-6A2-15-2

1. Flare nuts

2. P & Differential valve
2. Master cylinder

4, Reservoir

61A10-5A2-15-3

ASSEMBLY

NOTE:
® See NOTE at the beginning of this section.

¢ Before assembling, wash each part in fluid recommended to
use for that vehicle.

1) Assemble secondary piston as shown on previous page.
2) Install secondary piston assembly into cyfinder.
3) Install primary piston in cylinder.

4} Depress, and install circlip.
5) For installation on vehicle, refer to "REMOVE AND INSTALL
MASTER CYLINDER ASSEMBLY” on page 5A2-12.

P (Proportioning) & DIFFERENTIAL VALVE R&l
REMOVAL

CAUTION:
Do not allow brake fluid to get on painted surfaces.

1) Clean around reservoir cap and take out fluid with syrings
or such,

2} Disconnect P & Differential lead wire at coupler.

3) Disconnect brake pipes from P & Differential valve.

4) Remove P & Differential valve.

WARNING:
Never disassemble P & Differential valve assembly.
If it is found faulty, replace it with new assembly.
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5A2-16 BRAKES {Equipped with ABS}

. Flare nuts

P & Differential valve
Master cylinder
Reservoir

s

€1A10-6-16-1

1. P & Differential valve

61A20-5-18-4

INSTALLATION
1) Install P&Differential valve.

Tightening Torque
{a): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

2} Connect P & Differential lead wire at coupler.
3) Tighten flare nuts to specified torque.

Tightening Torgue
{b}: 16 N'm (1.6 kg-m, 12.0 Ib-ft)

4) Fill reservoir with specified brake fluid.

B) After installing, check brake pedal play and bleed air from
system. Refer to "BLEEDING BRAKES” in this section.

6) Perform brake test and check each installed part for fluid
leakage.

INSPECTION
Differential switch

NOTE:
See NOTE at the beginning of this section.

1) Make sure to turn ignition switch OFF and check for leaks
in brake system,

2} Disconnect switch coupler.

3) With brake pedal depress, check that there is no continuity
between terminal and valve body. If chmmeter indicates
continuity, check brake circuits for fluid leakage or replace
P & Differential vaive.
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BRAKES {Equipped with ABS) 5A2-17

TIGHTENING TORQUE SPECIFICATIONS

) Tightening torque
Fastening parts
N'm kg-m Ib-ft
1. Brake pipe 4-way joint bolt 10 1.0 7.5
2. P & Differntial valve bolt 10 1.0 7.5
{Refer to page 5A2-10, 11) (G), (H), (1, (J) 5.5 0.55 4.0

61A10-542-17-1

1. 2.

51A10-5A2-17-2
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-1

SECTION 5B

ANTILOCK BRAKE SYSTEM (ABS)
(OPTIONAL)

WARNING:

(SDM).

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 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 or these
two conditions may resuit 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

NOTE:

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.

61A30-5B-1-1

GENERAL DESCRIPTION .................
Abbreviations ........................
System Components .................

Front & rear wheel speed sensor/
SENSONriNg ...ooovveeininn, ...
Electronic brake control module
(EBCM) ..o,
ABS actuator assembiy (Hydraulic
modulator/motor pack assembly) ..
Indicatorlight .....................
ABSenablerelay ..................
ABScheckrelay ...................
Brake fluid level switch .............
AWDswitch .......................
Differential switch .................
G sensor (Accelerometer) ..........
idleupcircuit ......................
Wiring harness ....................
System Operation ..............ov.. ..
Base brake mode
{Non antilock brake mode)
61A30-5B-1-2

CONTENTS
5B- 3 Antilock brakingmode ............. 5B-10
5B- 5 Expansion spring brake (ESB) ....... 5B-11_
5B- 5 Indicator light operation ............ 5B-12
Initialization ....................... 5B-12
5B- 5 TiresandABS ..................... 5B-13
BB- 5 DIAGNOSIS .......................0.00 5B-14
Diagnostic Process ................... 5B-14
Self-Diagnostics ...........ovvvunn... 5B-15
5B- 6 . . . .
5B- & Displaying Diagnostic Trouble
58. 7 Codes (DTCS) v.vvvvvnniniannn... 5B-15
BB. 7 Clearing Diagnostic Trouble Codes
5B- 7 3 5B-15
5B- 7 TECH-1method .................... 5B-15
5B 8 Ignition cycle default .. ..... [ERETERS 5B-15
5B- 8 Intermittents and Poo[' Connect_:ons ... 5B-18
5B 8 Note on System Circuit Inspection .. ... 5B-16
5B. 8 TECH-1 Diagnostics .................. 5B-17
5B- 9 Enhanced diagnostics .............. 5B-18
Diagnostic process ................. 5B-19
5B- 9 Diagnostic circuit check .......,.... 5B-22
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58-2 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

Hydraulic Diagnosis ................
Manual controi {FO)
Motor test {apply/release) .......
Solenoid test {on/foff} ...........
Hydraulic control test (F2)
ldle-uptest (F3) ......coovviivinnns
Motortest (F4Y ... ..o viivvnnens
No gear movement
Gear tension relief (F5)
Relay test (F6)
Voltage load test (F7) ..............
Lamp test (F8}
System ID(F9) ........ovviiniien
Motor reheme (FB) ... ... ... .ot

ON-VEHICLE SERVICE
Bleeding Brakes .......ccoveveeeinns
Precautions for bleeding brakes .
Bleeding procedure ............ut.
ABS Actuator Assembly (Hydraulic
Modulator/Motor Pack
Assembly) ...

61A30-58-2-1

...............

............

....................

..................

ABSSolenoid .....coiviii e
Electronic Brake Control Module
(EBCM) .\ ivieiiaiiaranienanenas
Front Wheel Speed Sensor
Front Wheel Speed Sensor Ring ......
Rear Wheel Speed Sensor
Rear Wheel Speed Sensor Ring
ABS Enable Relay/ABS Check Relay
{Lamp Drive Relay) ..........ooovns
4WD Switch
Differential Switch
G SBNSOF v e iinamnaearsneanasanses
ABS Actuator Assembly (Hydraulic
Modulator/Motor Pack Assembly)

..................

TIGHTENING TORQUE
SPECIFICATIONS .......civcivinenens

REQUIRED SERVICE MATERIALS
SPECIAL TOOLS

.......................


James
http://www.rhinoman.org




ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-3

GENERAL DESCRIPTION

Antilock Brake System (ABS) has been designed to improve the controllability and steerability of a vehicle
during braking that would cause at least one of the wheels to lock. ABS accomplishes this by controlling
the hydraulic brake pressure applied to each front caliper and the rear wheel cylinders. Antilock braking
occurs only when EBCM monitors wheel speeds and determines that at ieast one wheel is about to lose
traction during braking. If required, EBCM will allow hydraulic modulator to change the brake pressures
to provide the driver with maximum vehicle controllabiity.

ABS operation is available from approximately 5 km/h (3 mph} to the maximum vehicle speed.

NOTE:
ABS installed to this model cannot increase brake pressure above master cylinder pressure applied by the driv-
er and cannot apply the brake by itself.

LH steering vehicle

ABS enable relay

ABS actuator assembly
{Hydrauli¢c modulator/motor
pack assembly)

. Rear wheel speed sensor
Front wheel speed sensor
. Electronic brake control
module (EBCM)

ABS check relay

. ABS fuse

. G sensor (Accelerometear}

N =

NG mhw

§1A3(-58-3-1
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5B-4 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

RH steering vehicle

”~

=\
:,’—i‘\(j
N

[

PND AW

. ABS enable relay
. ABS actuator assembly

{Hydraulic modulator/mator pack
assembly)

. Rear wheel speed sensor
. Front wheel speed sengor

Electronic brake control module
(EBCM)

ABS check relay

ABS fuse

G sensor {Accelerometer)

51A30-58-4-1
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ANTILOCK BRAKE SYSTEM {ABS) {OPTIONAL} 5B-5

abeyon

1. Frontwheel speed sensor
2. Rear wheel speed sensor
3. Voltage at low speed

4, Voltage at high speoed

61A30-568-5-1

)| ==

/r'-—
©) "@ 7
TN

J

————

1. EBCM

61A30-5B-5-4

ABBREVIATIONS
ABS .......... Antilock Brake System
B+or+B ...... Battery Voltage
CKT ........... Circuit
DLC........... Data Link Connector
DTC{s) ........ Diagnostic Trouble Code(s)
EBCM ......... Electronic Brake Control Module
EEPROM ...... Electrically Erasable Programmable

Read Only Memory

ESB........... Expansion Spring Brake
MDI........... Multiple Driver Interface
P instrument Panel

SYSTEM COMPONENTS

FRONT & REAR WHEEL SPEED SENSOR/SENSOR RING

The front wheel speed sensor is installed to the front suspen-
sion knuckle and the rear wheel speed sensor to the rear differ-
ential carrier.

The front wheel sensor ring is press-fitted into the wheel hub
and the rear wheel sensor ring into the differential case.
When the magnetic flux generated from the magnet included
in the sensor varies as the sensor ring turns, an AC voltage of
proportionate frequency to the wheel speed occurs in the coil
also included in the sensor due to the function of electromag-
netic induction. The magnitude of the voltage and frequency
increase with increasing speed.

As both sensors on the frontand rear wheels are unrepairable,
they must be replaced when they are found in faulty condition.
If the sensor ring is found faulty, replace it.

ELECTRONIC BRAKE CONTROL MODULE (EBCM)
The EBCM is iocated on the underside of the instrument panel
on the driver’s seat side.

NOTE:
There is no serviceable or removable PROM. The EBCM must be
replaced as an assembly.

The EBCM monitors the speed of each wheel. If any wheel be-
gins to approach lock-up and the brake switch is closed (brake
pedal depressed), the EBCM controls the motors and sole-
noids to reduce brake pressure to the wheel approaching lock-
up. Once the wheel regains traction, brake pressure is in-
creased untilthe wheel again begins to approach lock-up. This
cycle repeats until either the vehicle comesto a stop, the brake
pedalis released or no wheels approach lock-up. Additionally,
the EBCM monitors itself, each input (except the serial data
link) and each output for proper operation. If any system mal-
function is detected, the EBCM will store a DTC in nonvolatile
memory {DTCs will not disappear if the battery is discon-
nected). Refer to "Self-Diagnostics” later in this section for
more detailed information,
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5B-6 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

ABS actuator (Hydraulic modulator)
Motor pack

. Proportioning & Differential valve

. Solencids

pwpo

61A30-58-6-1

ABS o ((s)

50G04-5B-5-45

BRAKE o (1)

50G00-5B-5-5%

ABS ACTUATOR ASSEMBLY

{Hydraulic Modulator / Motor Pack Assembly)

The ABS actuator assembly is located on the right or left side

front wheel housing panel in the engine room and controls the

brake fluid pressure to the front calipers and rear wheel cylin-

ders to prevent wheel(s} lock-up.

It consists of the following two major components whose

functions are described below.

e Hydraulic modulator {included proportioning & differential
valve)

® Motor pack

The hydraulic modulator consists of a solenoid and check-batl
which shut offthe brake circuit, a piston and ball screws which
are driven by the motor pack.

For structure and operation of P & Differential valve, refer to
SECTION 5A1 of this manual.

The motor pack drives the ball screw included in the hydraulic
modulator with three DC motors which can rotate in both
directions.

Two motors are used to drive the ball screws for the front
brakes respectively and the third one to drive the ball screw for
the rear right and left brakes simultaneously.

INDICATOR LIGHT

e ABS Warning Light
The EBCM continuously monitors itself and the other ABS
components. If the EBCM detects a problem with the sys-
tem, the amber “ABS” warning light will either light or flash
continuously to alert the driver of the problem.
A solid "ABS” warning light indicates that a problem has
been detected that affects the operation of ABS. No antilock
braking will be available. Normal, non-antilock brake per-
formance will remain. In order to regain ABS braking abil-
ity, the ABS must be serviced.

® Brake Warning Light

The red “BRAKE” warning light will be illuminated when a
low brake fluid level in the master cylinder is sensed, the
parking brake switch is closed (parking brake engaged), the
ignition switch is in “ON” and the engine is not running or
under control of the EBCM when certain ABS DTCs are set.
This indicates to the driver a base brake problem may exist.
Refer to SECTION 8 for diagnosis of the "BRAKE” warning
light.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-7

ABS

ACTIVE

61A30-5B.7-1

LH steering vehicle

1. ABS enable relay
2. ABS actuator

Rlél steering vehicle

/ .

3. Battery

61A30-5B-7-2

LH steering vehicle

1. ABS check relay
2. ABS actuator

Rl—é steering vehicle

5N

3. Battery

61A30-58-7-3

50G00-5B-6-45

61A30-5B-7-5

+ ABS ACTIVE Light (If equipped)
The blue “"ABS ACTIVE” light identifies when the system is
working to provide antilock braking.

ABS ENABLE RELAY

The enable relay is a normally-open contact type. For ABS op-
eration, the relay allows the battery voltage and current to be
supplied to the EBCM, which supplies power to the motors
and solenoids. The enable relay is located on the left-side or
right-side of the engine compartment, mounted to the relay
bracket on the front fender apron.

ABS CHECK RELAY (LAMP DRIVE RELAY)

The ABS check relay contains electronic components that re-
ceive a signal from the EBCM to turn off the "ABS” warning
light. Unless the EBCM commands the "ABS” warning light
off, it will remain illuminated.

BRAKE FLUID LEVEL SWITCH

The brake fluid level switch is contained within the master cyl-
inder reservoir, refer to SECTION 5 of the Service Manual men-
tioned in FOREWORD of this manual.

4WD SWITCH (4WD Model only)

This switch, mounted on the transfer case, turns “ON” when
the transfer shift lever is in either four-wheel drive position:
"4H" or "4L".

At the same time, the indicator light in combinatin meter
comes on when ignition switch is in the "ON” position.

ABS contro! module uses this signal as one of the signals for
ABS control.
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5B-8 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

1. Differential switch

61A30-5B-8-1

FOREWARD

1. G sensor

61A30-5B-8-2

61A30-5B-8-4

50G00-5B-6-55

DIFFERENTIAL SWITCH

When afailure occurs in either the front or rear brake line, the
differential switch, detecting a pressure difference in the brake
line, turns ON the brake warning light in the combination me-
ter.

ABS will be disabled and the ABS warning light is turned ON.
After the brake system is repaired, depressing the brake pedal
will apply pressure to set the switch automatically (at OFF
position).

G SENSOR {Accelerometer)

{(4WD Model only)

The wheel speed sensors are supplemented with G sensor to
detect wheel lock-up during four-wheel-drive operation.

The G sensor sends a signal to the EBCM ranging from 1 volt
upto 5volts, depending on vehicle motion. The G sensor gives
a reference voltage of approximately 2.5 volts when the ve-
hicle is standing still or cruising at one set speed. During accel-
eration, the signal voltage coming from the G sensorwill drop
from 2.5 volts to about 1 volt, depending on the amount of ac-
celeration. The heavier the acceleration, the lower the voltage
reading.

During deceleration, the signal voltage coming from the G
sensor will increase from 2.5 volis to about 4 volts.

The G sensor is located inside the rear console, right rear of
the parking brake handle assembly.

IDLE-UP CIRCUIT (4WD Model only)

The EBCM is linked to the Engine Control Module (ECM}
through an Ildle-up circuit.

During an ABS stop on icy road conditions, the EBCM com-
mands the ECM to increase idle speed.

This will reduce “engine braking”, thus preventing early
wheel lock-up and enhance brake modulation.

Anincrease in idle speed occurs when the transfer case is any
of the 4WD ranges.

WIRING HARNESS

The wiring harness is the mechanism by which the EBCM is
electrically connected to power and ground, wheel speed sen-
sors, motors, solenoids, fuses, switches, indicators the enable
relay and the serial communications port. The components,
considered part of the wiring harness, are the wires that pro-
vide electrical interconnection and connectors (terminals,
pins, contacts or lugs) that provide an electrical/mechanical
interface from the wire to a system component.
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ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL) 5B-9

Front section

6 Y

. Solenoid (Open)

. Check valve {Open)

. Piston

. ABS actuator assembly

From master ¢ylinder

oo, oWk

Rear section

AN N NANANT

A

2 ':-'-:}fff 4 o

{Hydraulic modulator/Motor pack assembly}

To brake caliper or wheel cylinder

SIS SOWAN

J

50G00-58-7-15

SYSTEM OPERATION

BASE BRAKING MODE (NON ANTILOCK BRAKE MODE)

Under normal operating conditions, the brake system will op-
erate using conventional braking by means of brake pedal
force, the vacuum booster and the master cylinder. Each front
channel consists of a motor, solenoid, ESB, ball screw, piston
and check valve.

As illustrated in Figures, under normai operating conditions
{base braking), the piston is held in the upmost or "home”
position and the solenoid is open (not energized). This is ac-
complished by the ball screw via the motorto drive the nut up-
wards. Once at the upmost position, the piston is held by an
ESB.

Two paths are available to transfer brake fluid to the calipers:
{1) through the modulator, around the open check valve and
out to the caliper, and (2) through the modulator, through the
normally open solenoid and out to the caliper. The solenoid in
the front circuits provides an alternate brake fluid pressure
path to the caliper. With this arrangement, if the ABS were to
lose power or malfunction with the piston out of the “home”
position, a redundant brake fluid path is available. The rear
channel operates in a similar manner except no solenoid is
used.
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5B-10 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

Front section

. Solenoid (Closed)
. Check valve {Closed)
. Piston
. ABS actuator assembly
{Hydraulic modulator/Motor pack assembly)
. From master cylinder
. To brake caliper or wheel cylinder

£ Y N

@ O

Rear section

%g:-"“a T sl
L/
7 !
3] 4 /\3
7% ¥
“z
Z %
4
— ]

|
E§

50G00-58-3-18

ANTILOCK BRAKING MODE

if any wheel beginsto approach lock-up, the EBCM will control
the three motors and two solenoids, appropriately, to control
brake pressure to the affected wheel(s}). During front wheel
ABS operation, the solenoids are turned on to eliminate that
brake pressure path to the caliper (Left figure). The EBCM then
provides controlied current to the motors to regulate the
speed and amount of backward motion.

As the motor moves backwards, the piston follows the nut
downward, allowing the check valve to seat. To reduce brake
pressure, the motor drives the nut further downward. To reap-
ply or increase brake pressure, the motor drives the nut and
piston upward. If ABS was entered during low brake pressure,
such as on ice, and dry pavement is then encountered during
reapply, the piston is driven all the way to the top.

This results in the unseating of the check valve, and a return
to base braking untif sufficient brake pressure exists to cause
the wheel to approach lock-up again. Total brake pressure dur-
ing ABS is limited to the brake pressure present when ABS
was entered. Also, any time wheel brake pressure exceeds the
brake pressure at the master cylinder (caused by reduced
force on the brake pedal), the check valve unseats and this vol-
ume of brake fluid is returned to the master ¢ylinder.

When ABS is no longer required, the pistons are returned to
their upmost {(or home) position and are held by the ESBs.
The solencids on the front channels are simultaneously
opened to again provide a redundant base braking path.
The rear channels operate in a similar manner except: (1} both
rear circuits are controlled together and (2) no solenoid exists.
Both rear channels are controlled by one motor.

If either rear wheel begins to lock, brake pressure to both rear
wheels is reduced to maximize vehicle stability.

If an ABS failure were to occur that affected the operation of
the rear base brakes, a diagnostic troubie code (DTC) would
be stored and the EBCM would illuminate both the “ABS” and
"BRAKE” warning lights.

NOTE:

In this manner, ABS installed to this model cannotincrease brake
pressure above master cylinder pressure applied by the driver
and cannot apply the brakes by itself.
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ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL) 5B-11

MOTOR DRIVES
CLOCKWISE

MOTOR DRIVES
COUNTERCLOCKWISE

9

PINION STOPPED FROM TURNING
COUNTERCLOCKWISE

AN
5

D

5
10

Circlip

Motor pinign

Pinion drive dog

Expansion spring

Motor drive dog

Motor shaft

Steel sleeve

Motor drive dog releases spring brake and
drives pinion

Motor drive dog releases spring brake {Spring
leg beneath pinion dog) and drives pinion

. Pinion dog expands spring and locks against
sleeve

© PN RLNS

=y
o

60G00-5B6-9-18

EXPANSION SPRING BRAKE (ESB)

Operation

The expansion spring brake {ESB) is used to hold the piston in
the upmost {or home) position. An ESB is a spring that is re-
tained in a housing at a close tolerance. One end of the spring
is in contact with the motor drive dog and the other end is in
contact with the pinion drive dog. In normal braking, brake
pressure is present on the top of the piston, applying a down-
ward force. The force applies a counterclockwise torgue tothe
motor pinion which tries to rotate the spring counterclock-
wise. The counterclockwise torque expands the spring out-
ward within the housing and prevents gear rotation.

When the motor is activated and tries to drive the ball screw
nut, the end of the ESB in contact with the motor drive dog ro-
tates inward causing the spring to contract in its housing, al-
lowing the motor to rotate the modulator gear. The most com-
mon application of this principle is in window crank
mechanisms, where a small amount of force on the crank han-
dle allows the window to be lowered or raised, but the weight
of the window or force on the window will not allow the win-
dow to move downward. For the ESB, brake pressure on the
top of the pistons corresponds to the weight of the window
and the motor corresponds to the window crank handle.


James
http://www.rhinoman.org




5B-12 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

INDICATOR LIGHT OPERATION

The ABS uses two or three lights, the amber ABS warning light, a blue ABS ACTIVE light (If equipped) and

a red BRAKE warning light.

Normal Indicator Light Operation

Ignition switch
position

OFF or ACC

|

ON

|

START

|

ON {Engine running)

NOTE:

ABS warning light ABS ACTIVE light BRAKE warning light

ABS or () Aé‘?l?fE BRAKE or (1)

Does not comes on.

f

k. k.

Comes on for approximately three Comes on and goes off
seconds and goes off. briefly.
y
Nothing
Cormnes on. occures. Comes on.

h 3

Stays on for approximately three
secends and goes off.

Stays on and goes off briefly.

When performing the above check, be sure to release the parking brake and apply wheel stoppers to the tires,
or the BRAKE warning light will stay ON.

B61A30-6B-12-1

61A30-5B-12-4

INITIALIZATION

During initialization, the EBCM will not only perform self-diag-
nostics, but will also verify motor, modulator, solenoid, relay
and indicator light operation to ensure all components are
functioning properly. If the EBCM detects a malfunction in ei-
ther itself or other ABS components, it will store a diagnostic
trouble code (DTC) and illuminate the “ABS” warning light if
applicable.

The ”"ABS” warning light and “ABS ACTIVE” light (if
equipped) will be illuminated for about tree seconds when the
ignition switch is first turned to “ON". A slight mechanical
noise may be heard during system initialization. This is a nor-
mal occurrence —itis the result of the hydraulic modulator pis-
tons returning to their upmost {or home) position. System ini-
tialization will occur when the vehicle speed reaches
approximately 5 km/h (3 mph). If the driver has their foot on
the brake pedal during system initialization, they may feel a
slight pedal bump. When this occurs, system initialization is
interrupted.
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B-13

50G00-5B-11-18

50G00:5B-11-28

TIRES AND ABS

Spare Tire

Using the compact spare tire supplied with the vehicle will not
affectthe operation of the ABS. The EBCM can compensate for
this smaller tire. However, increased stopping distance may
occur due to reduced tread depth.

Replacement Tires

Tire size is important for proper performance of the ABS.
Replacement tires should be the same size, load range and
construction as the original tires. Replace tires in axle sets and
only with tires of the same tire performance criteria (TPC)
specification N'm ber. Use of any other size or type may seri-
ously affect the ABS operation. For more information on origi-
nal equipment and replacement tires, refer to SECTION 3F of
the Service Manual mentioned in FOREWORD of this manual.
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EB-14 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

50G00-5B8-12-18

DIAGNOSIS

DIAGNOSTIC PROCESS

Tool Required: TECH-1

When servicing the ABS, the following steps should be fol-
lowed in order. Failure to follow these steps may result in the
loss of important diagnostic data and may lead to difficult and
time-consuming diagnosis procedures:

1) Using the TECH-1, read all current and history Diagnostic

2)

3)

4

—

Trouble Codes (DTCs). Be certain to note which DTCs are

current malfunctions. DO NOT CLEAR DTCs unless di-

rected to do so.

Using the TECH-1, read the DTC HISTORY data. Note the

DTCs stored and their frequency of failure. Specifically,

note the last failure that occurred and the conditions pres-

ent when this failure occurred. This “last failure” is what

brought the customer in for service, and should be the

starting point for diagnosis and repair.

Perform a vehicle preliminary diagnosis inspection.

This should include:

¢ Inspection of the master cylinder fluid reservoir for prop-
er brake fluid leve! and for any signs of contamination.

& Inspection of the hydraulic modutator for any leaks or
wiring damage.

¢ Inspection of brake components at all four wheels, Verify
no drag exists. Also, verify proper brake apply operation.

¢ Inspection for worn or damaged wheel bearings that
may allow a wheel to “wobble”.

® Inspection of the whee! speed sensors and their wiring.
Verify solid sensor attachment, undamaged sensor
toothed ring and undamaged wiring, especially at ve-
hicle attachment points.

e Verify proper wheel-side constant velogity joint align-
ment and operation.

o Verify tires meet legal tread depth requirements.

If no DTC, or mechanical component malfunctions are

present, perform the “Modulator Test” laterin this section

using the TECH-1 to isolate the cause of the problem.

If the failure is intermittent and not reproducible, test drive

the vehicle while using the automatic snapshot feature of

the TECH-1. Perform normal acceleration, stopping and

turning maneuvers. If this does not reproduce the malfunc-

tion, perform an ABS stop, on a low coefficient surface such

as gravel, from approximately 48 to 80 km/h {30 to 50 mph)

while triggering the snapshot mode on any ABS DTC. ifthe

failure is still not reproducible, use the enhanced diagnos-

ticinformation found in DTC HISTORY to determine wheth-

er or not this malfunction should be diagnosed further,

5) Once all system malfunctions have been corrected, clear

the ABS DTCs.
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B-15

(B)

1. Data link connector

(A)

61A20-5B-15-1

50400-58-13-35

SELF-DIAGNOSTICS

The EBCM contains sophisticated on-board diagnostics that,
when accessed with a TECH-1, are designed to identify the
source of any system malfunction as specifically as possible,
including whether or not the malfunction is intermittent.
When using the TECH-1 with ABS, the last DTC is specifically
identified, and specific ABS data is stored at the time of this
malfunction. Also, in addition to the last DTC set, there is in-
formation about the first five DTCs set. Usingthe TECH-1, each
input and output can be monitored, thus enabling malfunction
confirmation and repair verification. Manual control of com-
ponents and automated functional tests are also available
when using the TECH-1. Details of many ofthese functions are
contained in the following sections.

Special Tool
{A): 09931-76011 {TECH-1, scan tool)
(B): ABS/AIR BAG cartridge
(C): 09931-76030
{16/14 pin DLC cable) .... For North American market only

DISPLAYING DIAGNOSTIC TROUBLE CODES
(DTCs)

DTCs can be read through the use ofthe TECH-1. There are no
provisions for "Flash Code” diagnostics.

CLEARING DIAGNOSTIC TROUBLE CODES
(DTCs)

The DTCs in EBCM memory are erased in one of two ways:
1) TECH-1 “Clear DTCs” selection.

2) lgnition cycle default.

These two methods are detailed below. Be sure to verify prop-
er system operation and absence of DTCs when the clearing
procedure is completed.

The EBCM will not permit DTC clearing until all DTCs have
been displayed. Also, DTCs cannot be cleared by disconnect-
ing the EBCM, disconnecting the battery cables or turning the
ignition switch to “LOCK"” (except on an ignition cycle de-
fault).

TECH-1 METHOD

1) Select F2 for "TROUBLE CODES-DTC(s)".

2) After DTCs have been viewed completely, the TECH-1 will
prompt, “CLEAR CODES?”; press “YES".

3) TECH-1 will then read, "HISTORY DATA WILL BE LOST.
CLEAR CODES?"” Press "YES” and DTCs will be cleared.

IGNITION CYCLE DEFAULT

If no DTC occurs for 100 drive cycles {a drive cycle occurs
when the ignition switch is turned to "ON” and the vehicle is
driven faster than 16 km/h [10 mph]), any existing DTCs are
cleared from the EBCM memory. This is not an acceptable
method for clearing ABS DTCs.
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5B-16 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

INTERMITTENTS AND POOR CONNECTIONS

As with most electronic systems, intermittent malfunctions
may be difficult to accurately diagnose. The following is a
method to try to isolate an intermittent malfunction, especial-
ly wheel speed circuitry.

If an ABS malfunction occurs, the "ABS” indicator will illumi-
nate during the ignition cycle in which the malfunction was
detected. If it is an intermittent problem which seems to have
corrected itself ("ABS” indicator off), a DTC will be stored.
Also stored will be the history data of the DTC at the time the
malfunction occurred. The TECH-1 tester must be used to read
ABS history data.

Most intermittents are caused by faulty electrical connections
orwiring, although a sticking relay or solenoid can occasional-
ly be at fault. Refer to “Intermittents and Poor Connections”
in SECTION OA of this manual for a very detailed explanation
of how to locate and repair intermittent conditions.

NOTE ON SYSTEM CIRCUIT INSPECTION

e Never connect any tester (voltmeter, ohmmeter, or whatev-
er)to EBCM when its coupler is disconnected. Attempt to do
it may cause damage to EBCM.

e Never connect an ohmmeter to EBCM with its coupler con-
nected to it. Attempt to do it may cause damage to EBCM
and sensors.

e Be sure to use a voltmeter with high impedance (MQ/V
minimum) or a digital type voltmeter. Any other voltmeter
should not be used because accurate measurements are
not obtained.

e When disconnecting and connecting coupler, make sure to
turn ignition switch OFF.

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

61A10.58.18-1

e When connecting a probe of any tester to coupler terminai,
be sure to connect it from wire harness side of coupler.

1. Coupler
2. Prche
3 3. Wire harness

50G00-5B-14-45

e When connecting tester probe from terminal side of cou-
pler because it can’t be connected from harness side, use
extra care not to bend male terminal of coupler of force its
female terminal open for connection.

In case of such coupler as shown connect probe as shown
to avoid opening female terminal.

Never connect probe where male terminal is supposed to
fit.

1. Coupler

2. Probe

3. Where male
terminal fits

50G00-6B-14-58


James
http://www.rhinoman.org




ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B-17

64840-6E-33-3

Answer questions asked by
the TECH-1 and scroll
through data parameters.

Return to previous stop.

Usedto control data display
and output parameters.

Function keys {FO — Fo)
used to select the operating
mode or perform functions
which are unique to operat-
ing mode,

Or

Numeric keys (0 ~ 9): used
for entering DTC designa-
tions.

Print data in DATA LIST or
SNAPSHOT mode.

Used at end of a numeric
key sequence or to inform
TECH-1that a requested ac-
tion has been completed.

61A30-5B-17-2

¢ Before measuring voltage at each terminal, check to make
sure that battery voltage is 11V or higher. Such terminal
voltage check at low battery voltage will lead to erroneous
diagnosis.

TECH-1 DIAGNOSTICS

The TECH-1, when connected to the DLC, becomes part of the
vehicle's electronic system. The TECH-1 can perform the fol-
lowing functions:

Display ABS data.

¢ Display and clear ABS DTCs.

Control ABS components.

® Perform extensive ABS diagnostics.

® Provide diagnostic testing for intermittent ABS conditions,
Each test mode has specific diagnosis capabilities which de-
pend upon various keystrokes. In general, five keys control se-
quencing: "YES,” "NO,” "EXIT,” *,"" & ," (up arrow) and "y~
(down arrow). The “F0" through “F9” keys select operating
modes, perform functions within an operating mode, or enter
DTC or model year designations.

In general, the TECH-1 has six test modes for diagnosing the
antilock brake system.

MODE FQ: DATA LIST - In this test mode, the TECH-1 continu-
ously monitors whee! speed data, brake switch status and oth-
er inputs and outputs.

MODE F1: CODEHISTORY -Inthistest mode, DTC history data
is displayed. This data includes how many drive cycles since
the DTC occurred, along with other ABS information.

The first five and last DTC set are included in the ABS history
data.

MODE F2: TROUBLE CODES - In this test mode, DTCs stored
by the EBCM, both current ignition cycle and history, may be
displayed or cleared. When a DTC is displayed with a “C,” it
is an indication that the DTC is current, When a DTC is dis-
played with an “H,” that means that it is a history DTC.
MODE F3: SNAPSHOT - In this test mode, the TECH-1 captures
ABS data before and after a fault occurrence, manual key
press or system malfunction (auto trigger).

MODE F4: MISC. TESTS - In this test mode, the TECH-1 per-
forms various tests to assist in problem isolation during trou-
bleshooting.

MODE F5: MOTOR REHOME - In this mode, the TECH-1 com-
mands the EBCM to rehome the motors and piston in the hy-
draulic modulator assembly. This mode shouid ALWAYS be
used prior to bleeding the brake system.

L
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5B-18 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

50G00-6B-16-15

ENHANCED DIAGNOSTICS

Enhanced diagnostic information, found in the CODE HISTO-
RY function of the TECH-1, is designed to provide the service
technician with specific matfunction occurrence information.
For each of the first five and the very last DTCs stored, data is
stored to identify the specific DTC, the number of occurrences
and the number of drive cycles since the malfunction first and
last occurred. A normal drive cycle consists of starting the en-
gine, driving the vehicle over 8 km/h (5 mph) and keying
down. These first five DTCs are also stored in the order of oc-
currence. The order in which the first five DTCs occurred can
be useful in determining if a previous malfunction is finked to
the most recent malfunction, such as an intermittent open in
a wheel speed sensor circuit which later becomes completely
open. However, if a malfunction is present, the drive cycle
counter will increase by turning the ignition switch to “ON”
and "LOCK".

During difficult diagnosis situations, this information can be
used to identify malfunction occurrence trends. Does the mal-
function occur more frequently now than it did during the last
customer visit? Did the malfunction only occur once over a
large number of driving cycles, indicating an unusual condi-
tion present when it occurred? Does the malfunction occur in-
frequently over a large number of drive cycles, indicating that
special diagnosis techniques may be required to identify the
source of the malfunction?

1f, for example, a malfunction occurred one out of 20 drive
cycles, the malfunctionis intermittent and has not recurred for
19 drive cycles. This malfunction may be difficult or impossi-
ble to duplicate and may have been caused by a severe vehicie
impact (large pot hole, speed bump at high speed, etc.) that
momentarily opened an electrical connector or caused unusu-
al vehicle suspension movement. Problem resolution is un-
likely, and the problem may neverrecur {check diagnostic aids
provided for that DTC). If, for example, the malfunction oc-
curred three out of 15 drive cycles, the odds of finding the
cause are still not good, but you know how often it occurs and
you can determine whether or not the malfunction is becom-
ing more frequent based on an additional or past customer
visitif the source of the problem cannot or could not be found.
If the malfunction occurred 10 out of 20 drive cycles, the odds
of finding the cause are very good.

By using the additional malfunction data, you can also deter-
mine if a malfunction is randomly intermittent or if it has not
recurred for long periods of time due to weather changes or
arepair priortothis visit. Say a DTC occurred 10 out of 20 drive
cycles but has not recurred for 10 drive cycles. This means the
malfunction occurred 10 out 10 drive cycles but has not re-
curred since. A significant environmental change of repair
may have occurred 10 drive cycles ago. A repair may not be
necessary if customer information can confirm a recent repair.
If no repair was made, the service technician can focus on
diagnosis techniques used to locate difficult-to-recreate prob-
lems.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-19

DIAGNOSTIC PROCESS
{(Page 1 of 3)

ABS cartridge section TECH-1 screen display
STEP 1 Select system ABS

STEP 2 Select ABS type 2WD/AWD-3WSS
STEP select mode (First Screen)

FO: Data list Front whl speeds
Rear whl speeds
Information about Vehicle speed
F1: DTC history previous trouble ABS warning lamp
codes stored. LF ABS motor command Fwd
LF ABS motor feedback
F2: DTC(s) RF ABS motor command Fwd
I_ Codes stored and RF ABS motor feedback
clear codes. Rear ABS motor command Fwd
F3: Snapshot Rear ABS motor feedback

L front solenoid command

Snapshot options R front solencid command

F4: Misc. test F0: Replay data Brake switch
F1: Manual trig. ABS enable relay command
F2: Auto trig. Brake warning lamp command
F5: Motor rehome — F3: Any code Brake warning lamp
F4: Single code EBCM battery voltage
F9: Trigger point EBCM ignition voltage
o 4WD ONLY:
FO: Beginning Idle up circuit
F1: Center Idle up
F2: End of data AWD switch
4WD lamp
-C;)r-xt}n_u;ec; ;m TTTT : ﬁﬁgejerometer (G sensor}
——— following chart , P
v (Page 2 of 3) :
Rehomes motors
and pistons prior to

bleeding the brake
system.

61A30-5B-19-1
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BEB-20 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

Continued from !
previous chart.
{Page 1 of 3} X

DIAGNOSTIC PROCESS
(Page 2 of 3)

— For 4WD model only

FO:

F2:

Fa:

F5:

F8é:

F7:

F8:

FS:

Manual cntrl

Hydrl cntrl

Motor test

Gear ten rel

Relay test

Voltage load

Lamp test

System |D

Manual test of modulator hydraulics apply/hold/
release function

ABS motor pack diagnosis

Prepare ABS modulator for off-vehicle service

Test of enable relay

Test for adequate battery capacity for ABS
operation.

Manual control of amber “"ABS" warning lamp,
blue “ABS ACTIVE” warning lamp and red
"BRAKE” lamp

ABS version number

61A30-6B-20-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 58-21

DIAGNOSTIC PROCESS
(Page 3 of 3)

. Continued from !
' previous chart )
. {Page 2 of 3) '

AL

Manual control of ABS
solenoids and motors

$ = Turn ON
¥ = Turn OFF
Yes to continue

Select

FO: LF apply

F1: LF release
F2; L.F solenoid
F4: RF apply
F5: RF release
F6: RF solencid
F8: Rear apply
F9: Rear release

Motor apply
Cormmmand: X AMPS
Feedback: X AMPS
Enable

Relay: ON/OFF

Solenoid
Command: ON/OFF
ABS relay: ON/OFF

50G00-5B-19-15
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58-22 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

DIAGNOSTIC CIRCUIT CHECK

CAUTION:

A TECH-1 THAT DISPLAYS FAULTY DATA SHOULD NOT BE USED, AND THE PROBLEM SHOULD BE RE-
PORTED TO THE MANUFACTURER. THE USE OF A MALFUNCTIONING TECH-1 CAN RESULT IN MISDIAG-
NOSIS AND UNNECESSARY PARTS REPLACEMENT.

The “Diagnostic Circuit Check” is an organized approach to identifying a problem created by an ANTILOCK
BRAKE SYSTEM (ABS) (OPTIONAL) malfunction. It must be the starting point for any ABS complaint diag-
nosis, because it directs the service technician to the next logical step in diagnosing the complaint.

The “Scan Data” listed in the table may be used after completing the “ Diagnostic Circuit Check” and finding
the on-board diagnostics functioning properly and diagnostic trouble codes (DTCs) displayed.

Only the parameters listed below are used in this manual for diagnosing. If a scan tool other than TECH-1
is used and reads other parameters, the values are not recommended by Suzuki Motor Corporation for use
in diagnosing.

5(G00-5B-20-18
SCAN DATA

SCANPOSITION . ... o i i it i v i e s tarananssnncr st annranss UNITS DISPLAYED
FRONT WHL SPEEDS .. i it ettt et e ae e aa s aas MPH/KPH
REAR WHL SPEED S ... it ittt ittt i an s MPH/KPH
VEHICLE SPEED ...ttt it ettt ittt i cetiassea s aaa st MPH/KPH
ABS WARNING LAMP . i e ittt it et n i e ON/OFF
ACCELEROMETER (G SENSORI 1ttt i aa s VOLTS
10T T o {0 I ACTIVE/INACTIVE
LF MOTOR COMMAND FWD/REV .. i i ittt i st n s AMPERES
LF MOTOR FEEDBACK ...ttt e it it iaaa e nasarnenr i a s anaas AMPERES
RF MOTOR COMMAND FWD/REV . i it i iia e e AMPERES
REMOTOR FEEDBACK ...t ittt it et i iaa e aa et AMPERES
REAR MOTOR CMD FWD/REV . .ttt i e it iiaiiie s AMPERES
REARMOTOR FDBK ..ottt it i ittt et ian e nna s s sy AMPERES
LFRONT SOLENGID 1 ittt iiia s i annataeassaan s s tassasassnnioeranarans ON/QFF
R FRONT SOLENOID o it et it it ia e a e es e iananarees ON/OFF
BRAKE SWITCH . i i i it e e e s annaa s ens ON/OFF/CIRCUIT OPEN
ENABLE RELAY CIMD ... ittt i it e et sanane s ON/OFF
BRAKE TELLTALE CIMID ..ottt iiie i sttt iiae s eaanaas s an st aiarananes ON/OFF
BRAKE TELLTALE .. e it i aaas s ON/OFF/CIRCUIT OPEN
ABS BAT T VOLTAGE ...ttt e et aae it ia i iae e asraaianas e nesanas VOLTS
ABS IGN VOLTAGE ..ttt iitiranetenassitsasanaasanaatasatanrraasaaseroaassarstsnennessses VOLTS
AW D SWITCH® . i e it it e e ON/OFF

*: For 4WD vehicle only
£1A30.5B-22-2
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-23

DIAGNOSTIC CIRCUIT CHECK

* Verify that all ABS connectors are
connected properly.

® [nstall TECH-1.

¢ Turn ignition switch to "ON",

® Select data list mode.
Is data being received from the EBCM?

NO YES
¥ ¥
¢ Turn ignition switch to “LOCK". Are any current DTCs
® Disconnect EBCM connector E124, displayed?
¢ Turn ignition switch to "ON".
¢ Measure the voltage from ground to
terminal “25" then “24" of EBCM I
harness connector E124. YES NO
Is voltage greater than 10 volts on each 1
terminai? .- j _______
' Refer to : e Turn ignition switch to “LOCK” for 10
' applicable . seconds.
, DTC chart. # Turn ignition switch to "ON” and
I observe “ABS” warning light.
Did warning light illuminate for 3
seconds and go off?
YES NO
'
& Turn ignition switch to "LOCK". Repair open or short to
# Disconnect EBCM connector E65. ground incircuit that did not
¢ Measure the resistance to ground from indicate at least 10 volts.
EBCM harness connector E65, terminal
"B".
Is resistance 2 ohms or less?
I I
YES NO YES NO
i ! ¥ Y
® Measure resistance Repair open Are any history DTC’s Did "ABS” warning light
between terminal "B" circuit. present? turn on and stay on?
"5" of EBCM
harness connector
E124 and terminal , —l
"SCI” of the ABS NO YES NO YES
DLC. L
Is resistance 2 chms ‘ ! - J ......
or less? ABS system Review en- Did “ABS"  Goto and
operational. hanced diag- warning ' follow )
If original com- nostic infor- light remain + ChartA, !
plaint was poor mation inthis off through | --------
YES NO ABS perfor- section. entire
7 mance, use procedure?
TECH-1 and
Replace ¢ Repair open in perform auto-
EBCM, "B circuit, mated hydrau- I
lic function test. NO YES
I T . N A
X Gotoand | : Gotoand!
* follow ‘ ' follow '
, ChartB, ' . ChartC.

61A30-5B-23-1
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5B-24 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

DIAGNOSTIC TROUBLE CODE AND SYMPTOM TABLE

CHART SYMPTOM
A ABS (Amber) warning light ON constantly, no DTCs stored
B ABS (Amber) warning light ON intermittently, no DTCs stored
C ABS {Amber) warning light OFF constantly, no DTCs stored
D TECH-1 displays undefined DTCs
E ABS ACTIVE light malfunctioning (If equipped with ABS ACTIVE light)
DIAGNOSTIC ABS ABS BRAKE
TROUBLE DESCRIPTION Operate: O Warning Warning
CODE Mot operate: X light light
i ON OFF
14 ABS enable relay contact circuit open X NOTE 2 NOTE 1
15 ABS enable relay circuit shorted to battery or always closed O OFF OFF
il eiraui ON OFF
16 ABS enable relay coil circuit open X NOTE 2 NOTE 1
17 ABS enable relay coii circuit shorted to ground Q OFF OFF
oo ON OFF
18 ABS enable relay coil circuit shorted to battery X NOTE 2 NOTE 1
21 Left front wheel speed — 0 or unreasonable X ON OFF
22 Right front wheel speed — 0 or unreasonable X ON OFF
24 Rear wheel speed — 0 or unreasonable X ON OFF
25 Left front excessive wheel speed variation X ON OFF
26 Right front excessive wheel speed variation X ON OFF
28 Rear excessive wheel speed variation X ON OFF
32 Left front wheel speed sensor circuit open or shorted to X ON OFF
battery or ground
Right front wheel speed sensor circuit open or shorted
33 to battery or ground X ON OFF
35 Rear wheel speed sensor circuit open or shorted to battery X ON OFF
or ground
36 Low system voltage X NgTr\IIE 9 N8$E 1
37 High system veoltage X ON OFF
38 Left front ESB will not hold motor X ON OFF
a1 Right front ESB will not held motor X ON OFF
. ON
42 Rear ESB will not hold motor X NOTE 2 ON
44 Left front channel will not move X ON OFF
45 Right front channel will not move X ON OFF
46 Rear channel will not move X NOOTl\é 2 ON
47 Left front motor free spin X ON OFF
48 Right front motor free spin X ON OFF
51 Rear motor free spin X NSTI\E 2 ON
52 Left front channel in release too long X ON OFF
53 Right front channel in release too long X ON OFF
54 Rear channel in release too long X ON OFF
. ON OFF
55 EBCM malfunction X NOTE 2 NOTE 1
56 Left front motor circuit open X ON OFF
57 Left front motor circuit shorted to ground X ON OFF
58 Left front motor circuit shorted to battery X ON OFF

§1A30-68.24.1
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B-25

DIAGNOSTIC ABS ABS BRAKE
TROUBLE DESCRIPTION Operate: O Warning Warning
CODE Not operate: X light light
61 Right front motor circuit open X ON OFF
62 Right front motor circuit shorted to ground X ON OFF
83 Right front motor circuit shorted to battery X ON OFF
64 Rear motor circuit open X NC%[% 2 Ng'IEE 1
65 Rear motor circuit shorted to ground X N(()]'II'\IIE 2 N8$E 1
66 Rear motaor circuit shorted to battery X NC?'I[\IIE 2 Ng'IEE .
76 Left front solenoid circuit open or shorted to battery X ON OFF
77 Left front solencid circuit shorted to ground X ON OFF
78 Right front solenoid circuit open or shorted to battery X ON OFF
81 Right front solenoid circuit shorted to ground X ON OFF
82 Calibration malfunction X ON OFF
83 Idle up circuit malfunction O OFF OFF
85 Base brake maifunction (Brake warning light turns ON) X ON ON
86 EBCM turned on red brake warning light X Ng.';g 2 ON
87 Brake warning light circuit open X ON | OFF
88 Brake warning light circuit shorted to battery X ON OFF
2 Open brake switch during deceleration X ON QFF
92 Open brake switch when ABS was required X ON OFF
93 Code 91 or 92 set in current or previous ignition cycle X ON OFF
94 Brake switch contacts always closed O OFF OFF
95 Brake switch circuit open X ON OFF
96 AWD switch circuit open @] OFF OFF
97 G sensor circuit shorted to ground X ON OFF
98 G sensor circuit open or shorted to battery or ground X ON OFF

NOTE 1: If the rear piston is not in the home position, the BRAKE warning light will be illuminated.
NOTE 2: The ABS warning light will flash if the EBCM cannot illuminate the BRAKE warning light.

61A30-88-25-1
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5B-26 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

ABS WIRING DIAGRAM
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1. Ignition switch 10. Stop light 19. Rear wheel speed sensor
2. Enable relay 11. ABS active light {If equipped) 20. DRL controller
3. Data link connector 12. Brake warning (Parking) light (For North American spec. only}
4. Right front solenoid 13. Parking brake switch 21. 4WD switch
5. Leftfront solenoid 14. Brake fluid level switch 22. AWD indicator light
6. Right front actuator motor 15. ABS check relay (Lamp drive relay) 23. Differential switch
7. Left front actuator motor 18. ABS warning light 24. G sensor
8. Rear actuator motor 17. Left front wheel speed sensor 25. ECM
9. Stop light switch 18. Right front wheel speed sensor 26. EBCM

61A30-5B-26-1



James
http://www.rhinoman.org




ANTILOCK BRAKE SYSTEM [ABS) (OPTIONAL)

5B.27

EBCM HARNESS CONNECTORS
Connector E124

1
1 2 3 5 [ 7 9 W MM 12113]14)16/( 18
1711819 |20 21 ] 22| 23| 24 | 25| 26 29| 30 32
View from terminal side.

TERMINAL CIRCUIT TERMINAL CIRCUIT

1 Right front motor high 17 Right front motor low

2 G sensor 18 G sensor

3 Stop light switch 19 G sensor

(Brake switch terminal) 20 ABS active light
21 ABS warning light relay

5 Serial data 22 Enable relay

6 4WD switch 23 Brake warning light

7 Left front motor low 24 Backup power supply

25 Ignition power supply
Left front motor high 26 Left front wheel speed sensor {low)

10 Left front wheel speed sensor (high)

11 Right front wheel speed sensor (high}

12 Right front wheel speed sensor {low) 29 Right front solenoid

13 Rear wheel speed sensor (high) 30 Left front solenoid

14 Rear wheel speed sensor (low)

15 Engine control module (ECM) 32 Rear motor high

16 Rear motor low
61A30-5B-27-1
Connector E65

l e
=) " View from terminal side

TERMINAL CIRCUIT TERMINAL CIRCUIT

A Battery power supply B Ground

50G00-5B-25-28
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58-28 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

CHART A - ABS (AMBER) WARNING LIGHT ON

CONSTANTLY, NO DTCs STORED

NOTE:

Diagnostic circuit check must be completed first before using this chart,

e Using TECH-1, flash " ABS” (Amber) warning light.
Is indicator flashing?

NO

Y

YES

!

¢ Turn ignition switch to "LOCK".

e Disconnect EBCM connector E124,

 Turn ignition switch to "ON".

¢ Connect a jJumper wire to ground and probe
terminal 21" of EBCM harness connector E124,
Does "ABS” warning light go off?

Malfunction s not present at this time.

NO

v

YES

¥

¢ Turn ignition switch to “LOCK".

® Remove "1G" fuse.

& Turn ignition switch to “ON",

o Measure voltage between terminal “21" of EBCM
harness connector E124 and ground.
Is voltage 1 volt or less?

® Inspect EBCM harness connector E124, terminal
721" for poor contact.

® |f OK, then reconnect all connections.

® Turn ignition switch to "ON”.

e If “ABS" warning light is ON, then replace EBCM.

YES

l

NO

!

® Turn ignition switch to "LOCK” and install “1G”
fuse.

e Disconnect ABS check relay from harness.

e Turn ignition switch to "ON".
s "ABS" warning light off?

e Repair short to B+ in CKT "B/BI".

YES

!

NO

i

e Turn ignition switch to “LOCK".

e Measure resistance from EBCM harness
connector E124, terminal "21” to ABS check relay
harness connector terminal "4".
is resistance 2 ohms or less?

# Repair short to ground in CKT "BI/O" and/or
HR/BI".

NO

!

YES

¥

® Check for open in CKT "B/BI”.
¢ If no open, then replace ABS check relay.

NOTE:

Connector terminal position: 1
{View from terminal side) 2{3]a
For check relay harness connector 5

® Reconnect all connections.
¢ Turn ignition switch to “ON”,
® If "ABS” warning light is on, then replace EBCM.

61A30-58-28-1
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ANTILOCK BRAKE SYSTEM {ABS} (OPTIONAL} 5B-29

CHART B - ABS (AMBER) WARNING
NOTE: LIGHT ON INTERMITTENTLY,

Diagnostic circuit check must be compfeted before NO DTCs STORED
using this chart.

& Turn ignition switch to "LOCK*.

® Disconnect EBCM connector E124, connect a test
light to ground and probe terminal “24” of EBCM
harness connector E124. Observe test light when
moving wire harness and connectors,
Does test light remain on steady?

YES NO
® Connect test light between ground and EBCM Repair intermittent connection in CKT
harness connector E124 terminal *25". Turn W,

ignition switch to "ON” and observe test light
when moving wire harness and connectors.
Does test light remain on steady?

YES NO

Problem is not present at this time. Intermittents Repair intermittent connection in CKT
could be caused by incorrect wiring harness routing "YIG".

or loose ground connections.

61A30-5B-29-1
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5B-30 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

NOTE: CHART C - ABS (AMBER) WARNING LIGHT
Diagn.ostic circuit check must be completed first OFF CONSTANTLY, NO DTCs
before using this chart. STORED (Page 1 of 2)

# Turn ignition switch to "ON”,
& Using TECH-1, select LAMP TEST and command the ABS warning light "ON".
Is ABS warning light on?

|

NO YES

1 1

e Turn ignition switch to “LOCK". Malfunction is not present at this time.

s Disconnect ABS check relay from harness
connector,

® Turn ignition switch to “ON",

e With a fused jumper, with a 3 amp fuse, connect
terminal "3” of ABS check relay harness connector
to ground.

Is "ABS” warning light on?

1
NO YES
Y I
o Turn ignition switch to "LOCK", ¢ Turn ignition switch to “LOCK”.
& Disconnect combination meter harness connector e Measure resistance between terminal 5" of ABS
G11. check relay harness connector and chassis ground.
o Measure resistance between terminal "3" of ABS Is resistance 2 ohms or less?
check relay harness connector and terminal "7" of

combination meter harness connector G11.
Is resistance 2 ohms or less?

YES NO YES NO
! Y !
e Inspect ABS warning light ® Repair open or e Turn ignition switch to ¢ Repairopenfrom
bulb. high resistance "ON". terminal "5" of
Is buib open? in CKT “BlI/O” o Measure voltage between ABS check relay
and/or “R/BI". terminal “3” of ABS check harness connec-
relay harness connector tor to chassis
| and chassis ground. ground.
Is voltage 10 volts or less?
NO YES
! Y |
e Turn ignition switch to Replace bulb. YES NO
JrON H-
& Connect test light + *

between ground and
terminal 3" of ABS check
relay harness connhector,
Is test light on?

¢ Check for short to
ground in CKT “B/BI".

& If OK, then replace ABS
check relay.

Repair open or high
resistance in CKT
“BlI/O" and/or
"R/BI".

| NOTE:
NO YES Connector terminal position: {View from terminal side)
} * For ABS check relay harness connector.

' Go to following page of : ¢ Repair short to 2 ; 4
. this chart {Page 2 of 2). | B+ on CKT 5
-------------------- “BI/O” and/or
"R/BI". For combination meter harness connector G11.
® Replace ABS o
check relay. li}i21314|5Is]><l7ialsl1olulizl1ej

61A30-58-30-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-31

CHART C - ABS (AMBER) WARNING LIGHT
OFF CONSTANTLY, NO DTCs
STORED (Page 2 of 2)

. Continued from Chart C (Page 1of2). !

& Turn ignition switch to "LOCK".

#® Reconnect ABS check relay connector and combination meter
connector G11.

# Turn ignition switch to "ON".
Does ABS warning light illuminate for 3 seconds then go off?

NO YES
Replace EBCM. Problem is intermittent.

61A30-5B-31-1
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5B-32 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

CHART D - TECH-1 DISPLAYS
UNDEFINED DTCs

NOTE:

Use this chart if any of the following undefined DTCs are set-11, 12, 13, 31, 43,67,68,71,72, 73,74, 75
or 84.

e Turn ignition switch to "ON”.
e Using TECH-1, clear DTCs.
Does undefined DTC reset?

YES NO
Replace EBCM. Malfunction is not present at this time.

§1A30-58-32-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-33

CHART E - ABS ACTIVE LIGHT MALFUNCTIONING
(f equipped with ABS ACTIVE light)

NOTE:
Diagnostic circuit check must be completed first before using this chart.

® Turn ignition switch to "ON".
Is “ABS ACTIVE” light on constantly?

I
NO YES

Y 1

Are the "BRAKE" and "ABS" warning lights operating ® Turn ignition switch to "LOCK".
properly? ¢ Disconnect EBCM connector E124.
® Turn ignition switch to "ON",

| Is "ABS ACTIVE" light on?

YES NO |
I ! YES NO
¢ Turn ignition switch to Check "BRAKE" I I
“LOCK". and/or "ABS”
o Check for proper connec- warning light circuit, ® Check for short to ground | Replace EBCM.
tion to EBCM at connector in CKT "Lg/R". ’
E124, terminal "20”" to e If OK, then replace
cormbination meter at con- combination meter printed
nector G11, terminal "8". circuit,
¢ If OK, then inspect "ABS
ACTIVE” bulb.
Is bulb open?

NO YES
® Disconnect EBCM connector E124 and combination l Replace bulb.

meter connector G11.

¢ Measure resistance between combination meter
harness connector G11, terminal 8" and EBCM
harness connector E124, terminat “20”,
Is resistance 2 ohms or less?

YES NO
¢ Remove and inspect combination meter printed Repair open or high resistance in CKT “Lg/R".
circuit.

e If OK, then replace EBCM.

B81A30-58-33-1
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5B-34 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

DTC 14 - ABS ENABLE RELAY CONTACT CIRCUIT OPEN

5 _—
2 \
v/B8 o< : ° YIG [T5 | [Ignition power
1 | I L] supply
¥YIG /4
3 ] "'_I_ Y/BI —E Enable relay
2 —~PTI 4
W/Bl ——| 5 =001 ]
W A Battery
power supply
1. lgnition switch 4. ABS enable relay
2. "DEF” fuse 5. EBCM
3. "ABS” fuse

CIRCUIT DESCRIPTION:

lgnition voltage is supplied through terminal “2” ofthe ABS enable relay. Then the EBCM s able to energize
the pull-in coil by completing the ground circuit at pin 22" of the EBCM. The magnetic field created closes
the ABS enable relay contacts and allows battery voltage and current to be supplied to the EBCM, which
supplies power to the motors and solenoids.

FAILURE CONDITION:

DTC 14 can be set anytime after the EBCM commands the ABS enable relay on {therelay is first commanded
on during initialization)}. This test monitors the availability of current/voltage to the motors and solenoids.
This malfunction indicates voltage is not available and would therefore not allow ABS operationif required.

DIAGNOSTIC AIDS:

An "intermittent” malfunction may be caused by a poor connection, rubbed through wire insulation or a
wire that is broken inside the insulation.

The frequency of the malfunction can be checked by using the enhanced diagnostic function of the TECH-1
as described in “Enhanced Diagnostics” earlier in this section.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughly checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-
minal-to-wiring connections or physical damage to the wiring harness.

VIBRATION AND TEMPERATURE EFFECTS:

Check for vibration effects by performing the relay test function of the TECH-1. With the relay commanded
on, lightly tap the top and sides of the relay while monitoring relay voltage. If the relay voltage changes
significantly, replace the relay.

It DTC 14 only occurs when the vehicle is initially started in cold ambient conditions (temperature less than
0°C [32°F]), replace the relay.

61A30-58-34-1
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B-35

DTC 14 - (Page 1 of 3)

Is DTC 16 also present in history?

NO YES

¢ Turn ignition switch to "ON". , Proceed to DTC 16 !

¢ Using TECH-1, select data list and observe ABS battery voltage. « chart first. '
Does TECH-1 indicate that ABS battery voltage is greater than 10volts? |  =----=-------

l

NO YES

¢ Turn ignition switch to “LOCK”. Malfunction is not

¢ Disconnect both EBCM harness connectors. present at this time.

® Connect a fused jumper between ground and EBCM harness connector E124, Refer to “DIAGNOSTIC
terminal "22". AIDS” on facing page.

¢ Turn ignition switch to “ON".

® Using specified digital multimeter, measure voltage between ground and EBCM
harness connector £65, terminal "A”.
Is voltage greater than 10 volts.

YES NO

¢ Turn ignition switch to “"LOCK. » Goto DTC 14 !
¢ Disconnect ABS enable relay harness connector.  (Page 20f 3) ~@.
® Using specified digital multimeter, measure resistance between ABS enablerelay | '=-----------"

harness connector terminal “1” and EBCM harness connector E65, terminal “A”.
Is resistance less than 2 chms?

YES NO
® Disconnect positive {+) and negative (=) battery cables. Repair high resistance
® Using specified digital multimeter, measure resistance between positive (+) in CKT "W*",

battery cable terminal and ABS enable relay harness connector terminal “5”.
Is resistance less than 2 ohms?

YES NO
Y )
. GotoDTC14 ! Repair high resistance
 {(Page2of3)~(D. . in CKT “W/BI",

£1A30.5B-35.1
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5B-36 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

DTC 14 - (Page 2 of 3}

\ Continued from !
! chart DTC 14 '
» {(Page 1 of 3). :

[

® Inspect ABS enable relay and harness connector for a poor connection.
Inspect EBCM and harness connectors for poor terminal contact. Inspect positive
(+} battery cable terminal for a poor connection.
Is poor terminal contact or 2 poor connection evident?

NO YES

¢ Reconnect all connectors. Repair terminals or

e Turn ignition switch to “ON". repair connection in-
Does DTC 14 reset? tegrity {if poor contact

exists at battery termi-
nal) that exhibit(s}
poor contact.

YES NO
¥ '
Replace EBCIM. Malfunction is inter-

mittent. Refer to
"DIAGNOSTIC AIDS”
on facing page.

1 Continued from !
' DTC 14 (Page 1 '

¢ Using specified digital multimeter, measure voltage between the negative (-} and
positive {+) battery terminals.
is voltage greater than 10 voits?

YES NO

} I

e Disconnect ABS enable relay harness connector. Refer to SECTION 6H
¢ Using specified digital multimeter, measure voltage between ABS enable relay of Service Manual '
harness connector terminal “5" and ground. mentioned in FORE- !

Is voltage greater than 10 volts? WORD of this manual

to correct iow voltage
conditions.
l
YES NO
I 2 . 1
' Goto DTC 14 ! Repair open in CKT
[ (Page 3 of 3) ' "W/Bl".

61A30-58-36-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-37

DTC 14 - (Page 3 of 3)

. Continued  from !
' chart DTC 14 ‘
, {Page 2 of 3) !

o

e Using specified digital multimeter, measure resistance between ABS enable relay
harness connector terminal ”1” and EBCM harness connector EB5, terminal "A”,
Is resistance less than 2 ohms?

YES

{

l

NO

!}

& Using a jumper wire, connect ABS enable relay terminal “4” to ground.
Then using a fused jumper wire, connect ABS enable relay terminal “2" to B+,
* Using specified digital multimeter, measure resistance between ABS enable relay
terminals "1” and “5".
Is resistance less than 2 ohms?

Repair open or high
resistance in CKT
MW".

YES

¥

NO

1

* Disconnect ABS enable relay.

e Using specified digital multimeter, measure resistance between ABS enalbe relay
terminal 2" and terminal “4",
Is resistance less than 95 ochms when measured at approximately 24°C (75°F)?

Replace ABS enable
relay.

YES

}

NO

!

® Using specified digital multimeter, measure resistance between ABS enable relay
harness connector terminal 4" and EBCM harness connector E124, terminal
H22l’l.
Is resistance less than 2 ohms?

Replace ABS enable
relay.

YES

!

I
NO

!

Malfunction was due to a poor connection. Test for poor terminal contact between
ABS enable relay and harness connector. Replace terminals that exhibit poor
terminal contact.

Repair high resistance
in CKT "Y/G".

B1A30-5B-37-1
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5B-38 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

DTC 15 - ABS ENABLE RELAY CIRCUIT SHORTED TO BATTERY OR ALWAYS CLOSED

supply

1 g—- Y/8 _o«é& T Y/G ["25 | lgnition power

5
=T~]

[=1=]

[
o~ | " Battery
power supply

3 / Y/BI —-{2__2 Enable relay
— 5
—12]

1. lgnition switch 4. ABS enable relay
2, "DEF” fuse 5. EBCM
3. "ABS" fuse

CIRCUIT DESCRIPTION:
Refer to DTC 14,

FAILURE CONDITION:

DTC 15 can be set only before the EBCM commands the relay on. This test determines if the ABS enable
relay is energized when it should not be. This malfunction would not allow the ABS enable relay to remove
power to the ABS system. If a second malfunction were to occur that requires the ABS enable relay to be
turned off, that malfunction can not be removed if the relay can not be controlled. The malfunction must
be present for three consecutive drive cycles before the DTC is set.

DIAGNOSTIC AIDS:
Refer to DTC 14.

61A30-5B8-38-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

5B-39

NOTE:
* After diagnosis is complete, clear DTCs and test drive vehicle for three (3) drive cycles to verify DTC does not reset.

A drive cycle consists of starting the vehicle, driving above 16 km /h (10 mph} and then keying down.
® This chart assumes that a current DTC is stored indicating that this malfunction is present.

Turn ignition switch to "ON”.

Use relay test function of TECH-1 and command
ABS enable relay "OFF”.

Does TECH-1 indicate that ABS enable relay is
“OFF” and battery voltage is less than 5 volts?

DTC 15

N

0

!

1

YES

1

Turn ignition switch to “LOCK”,

Disconnect both EBCM connectors,

Measure voitage between ground and terminal
A" of EBCM harness connector E65.

Is voltage less than 2 volts?

Malfunction is not present at this time. Refer to
"DIAGNOSTIC AIDS” on facing page.

harness connector E124 and B+.
Is voltage less than 2 volts?

NO YES
! '
® Measure voltage between terminal "22" of EBCM ® Turn ignition switch to “LOCK".

® Reconnect both EBCM connectors.

& Turn ignition switch to "ON".

¢ lsing TECH-1, clear DTCs.

® Using relay test function of TECH-1, command
ABS enable relay "OFF”.
Does TECH-1 indicate that ABS enable relay is
“OFF" and battery voltage is less than 5 volts?

YES NO NO YES
¥ 1 ' v
& Turn gnition switch to Repair short to Replace EBCM. Maifunction is intermittent.
“LOCK". ground in CKT Refer to “INTERMITTENTS
¢ Disconnect ABS enable "Y/BI". AND POOR CONNECTIONS”
relay. in this section.
e Turn ignition switch to
HONH‘
® Measure voltage between
ground and terminal "A"
of EBCM harness
connector E65.
Is voltage less than
2 volts?
|
YES NG
! Y
Replace ABS enable Repairshorttovol-
relay. tage in CKT "W”,

61A30-58-

28-1
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5B-40 ANTILOCK BRAKE SYSTEM {ABS) {OPTIONAL}

DTC 16 - ABS ENABLE RELAY COIL CIRCUIT OPEN

i

2
Y/B —()’4 . ¢

!

YIG

YIG

sl /

1

/ 4 =
3 Y/BI 22
0’4 |—r?—fvm~ 4 I
wiBl E—o\o——1 ——]_
A

. lgnition switch

I :

"DEF” fuse
“ABS” fuse

4. ABS enable relay

5. EBCM

w

Ignition power
supply

Enable relay

Battery
power supply

CIRCUIT DESCRIPTION:
Refer to DTC 14.

FAILURE CONDITION:

DTC 16 can be set only after DTC 14 has been set. This test detects an open in the ABS enable relay coil
circuit. An open in this circuit will not allow the relay to be energized thus preventing voltage/current to
the motors and solenoids. If this malfunction is present and the ignition switch is turned to “LOCK” before

5 km/h {3 mph} is reached, DTC 14 is set alone.

DIAGNOSTIC AIDS:
Refer to DTC 14.

51A30-5B8-40-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-41

NOTE:

DTC 16

After diagnosis is complete, clear DTCs and test drive vehicle for three (3} drive cycles to verify DTC does notreset.
A drive cycle consists of starting the vehicle, driving above 16 km/h (10 mph) and then keying down.

¢ Turn ignition switch to "ON".

e Using relay test function of TECH-1, command
ABS enable relay "ON".
Does TECH-1 indicate ABS enable relay "ON”, and
battery voltage above 10 volts?

NO

!

I
YES

T

e Turn ignition switch to "LOCK".

® Disconnect EBCM connector E124.

* Turn ignition switch to "ON”.

& Using specified digital multimeter, measure
voltage between ground and terminal 22 of
EBCM harness connector E124.

Is voltage above 10 volts?

Malfunction is not present at this time. Refer to

“"DIAGNOSTIC AIDS” on facing page.

i NO YES
® Turn ignition switch to “LOCK". e Turn ignition switch to "LOCK".
# Disconnect ABS enable relay. ® Inspect EBCM connector E124, terminal “22" for
® Turn ignition switch to "ON". poor contact.
e Using specified digital multimeter, measure ¢ Reconnect all connectors.
voltage between ground and terminal "2” of the & Turn ignition switch to "ON".
ABS enable relay harness connector. Does DTC reset?
Is voltage above 10 volts?
| |
YES NO NO YES
& Using specified digital ® Check DEF Replace EBCM. Malfunction is intermittent.
multimeter, measure fuse. Refer to "DIAGNOSTIC AIDS”
resistance between e |f OK, then on facing page.
terminal “22” of EBCM repair open or
harness connector E124 high resistance
and terminat “4” of the in CKT "Y/G".
ABS enable relay harness
connector.
Is resistance less than
2 ohms?
I
YES NO
{ !
Replace ABS enable Repair open in
relay. CKT "¥Y/BI".

61A30-5B-41-1
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5B-42 ANTILOCK BRAKE SYSTEM (ABS} (ORTIONAL]

DTC 17 - ABS ENABLE RELAY COIL CIRCUIT SHORTED TO GROUND

5
2 \
Y/B —0’4 * YIG {25 | Ignition power
1 c[ { L supply
Y/G /4
3 ’ L Y/Bl ——E Enable relay
el —
W/BE ——( 5 O O—{1 —'_
- Battery
A
w { power supply
1. Ignition switch 4, ABS enable relay
2. "DEF” fuse 5. EBCM
3. "ABS” fuse

CIRCUIT DESCRIPTION:
Refer to DTC 14.

FAILURE CONDITION:

DTC 17 can be set before the EBCM commands the ABS enable relay on. This test determines if the relay
is energized when it should not be. This malfunction would not allow the ABS enable relay to remove power
tothe ABS. If a second malfunction were to occur that requires the relay to be turned off were to occur, that
malfunction can not be removed if the relay can not be controlled.

DIAGNOSTIC AIDS:
Refer to DTC 14.

61A30-58-42-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-43

DTC 17
NOTE:
This chart assumes that a current DTC is stored indicating that this malfunction is present.
¢ Turn ignition switch to “ON”,
® Using relay test function of TECH-1, command
ABS enable relay "OFF”,
Does TECH-1 indicate ABS enable relay is "OFF”,
and battery voltage less than 5 volts?
—
NO YES
¢ Turn ignition switch to “LOCK”. Malfunction is not present at this time. Refer to
¢ Disconnect EBCM connector £E124, "DIAGNOSTIC AIDS” on facing page.
¢ Turn ignition switch to "ON*,
® Connect specified digital multimeter between B+
and terminal “22" of EBCM harness connector.
Is voltage less than 2 volts?
|
| NO YES
® Turn ignition switch to “LOCK”. ¢ Turn ignition switch to “LOCK".
® Disconnect ABS enable relay. * Inspect EBCM connectar £124, terminal "22” for
¢ Connect specified digital multimeter between B+ poor contact.
and terminal “4” of ABS enable relay connector. ® Reconnect all connectors.
Is voltage less than 2 volts? ¢ Turn ignition switch to “ON".
Does DTC reset?
1 |
YES NO YES NO
¥ ¥ ! v
Replace ABS enable relay. Repair short to Replace EBCM. Malfunction is intermittent.
ground in CKT Refer to “DIAGNOSTIC AIDS*”
"Y(BI". on facing page.

61A30-68-43-1
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6B-44 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 18 - ABS ENABLE RELAY COIL CIRCUIT SHORTED TO BATTERY

2
Y/B _Oré Y/G 25 | lgnition power

1 | I L] supply
YIG /4
3 I | __*]-— Y/B| ———E Enable relay
yé{ 2 a4
wiBI § O~ 01
= S ! satery
power supply
1. Ignition switch 4. ABS enable relay
2. *DEF” fuse 5. EBCM
,I 3. "ABS" fuse

CIRCUIT DESCRIPTION:
Refer to DTC 14.

FAILURE CONDITION:
DTC 18 can be set after the EBCM commands the ABS enable relay on. This test monitors the availability
of current/voltage to the motors and solenoids; therefore, ABS operation would not be allowed if required.

DIAGNOSTIC AIDS:
Refer to DTC 14.

61A30-6B-44-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-45

DTC 18
NOTE:
This chart assumes that a current DTC is stored indicating that this malfunction is present.
® Turn ignition switch to “ON”.
® Using relay test function of TECH-1, command
ABS enable relay "ON”,
Does TECH-1 indicate ABS enable relay is “ON”
and battery voltage above 10 volts?
NO YES
¥ !
# Turn ignition switch to “LOCK". Malfunction is not present at this time. Refer to
# Disconnect ABS enable relay. “DIAGNOSTIC AIDS” on facing page.
® Disconnect EBCM connector E124.
¢ Turn ignition switch to “ON",
# Connect specified digital multimeter between
terminal "4" of ABS enable relay harness
connector and ground.
Is voltage less than 2 voits?
l
YES NO
¥ v
® Using specified digital multimeter, measure Repair short to voltage on CKT “Y/B!".
resistance between ABS enable relay terminals
M2M and 1r4rr.
Is resistance greater than 40 ohms?
I
YES NO
¥ {
® Turn ignition switch to “LOCK". Replace ABS enable relay.
® Inspect terminal "22" of EBCM connector E124 for
poor contact to EBCM.
® Reconnect all connectors,
® Turn ignition switch to “ON”.
Does DTC reset?
l
YES NO
Y
Replace EBCM. Malfunction is intermittent, refer to "DIAGNOSTIC
AIDS” on facing page.
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5B-46 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

DTC 21 - LEFT FRONT WHEEL SPEED = 0 OR UNREASONABLE
DTC 22 - RIGHT FRONT WHEEL SPEED = 0 OR UNREASONABLE
DTC 32 - LEFT FRONT WHEEL SPEED SENSOR CIRCUIT OPEN OR SHORT TO

BATTERY OR GROUND
DTC 33 - RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT OPEN OR SHORT TO
BATTERY OR GROUND
4
1 3
Left front E 8 _1-I w 1
wheel speed 1 >Q<7
sensor E - i 5 2
2
— — 3
Right front 1 ¢ i ><>< W 1
wheel speed —
sensor E - i 8 2
1. Left front wheel speed sensor 3. Wheel speed sensorring
2. Right front wheel speed sensor 4. EBCM

CIRCUIT DESCRIPTION:

DTCs 21 and 22
As a toothed ring passes by the wheel speed sensor, changes in the electromagnetic field cause the wheel
speed sensorto produce a sinusoidal {AC) voltage signal whose frequency is proportional to wheel speed.
The magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sen-
sor to the toothed ring {often referred to as the air gap).

DTCs 32 and 33
The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on
the wheel generates these pulses. The frequency of these pulses in used by the EBCM to determine wheel
speed. The amount of voltage generated in each pulse depends on the air gap between the sensor and
the toothed wheel, and on wheel speed.

FAILURE CONDITION:

DTCs 21 and 22 can be set when the vehicle is not in an ABS stop. If the left front wheel speed is less than
1/2 of the vehicle’s reference speed and the vehicle’s reference speed is greaterthan 8 km/h {5 mph}, amal-
function exists.

DTCs 32 and 33 can be set anytime. If the EBCM detects an open, or short to voltage or ground in CKT “BI”,
"BI/B", "G" or "G/B”, a malfunction exists.

DIAGNOSTIC AIDS:

An "intermittent” malfunction may be caused by a poor connection, rubbed through wire insulation or a

wire that is broken inside the insulation.

The frequency of the malfunction can be checked by using the enhanced diagnostic function of the TECH-1,

as described in "Enhanced Diagnostics” earlier in this section.

If the customer’s comments reflect that the “ABS” warning light is on only during moist environmentai

changes (rain, snow, vehicle wash, etc.), all wheel speed sensor circuitry should be thoroughly inspected

for signs of water intrusion. Use the following procedure:

1) Spray down the suspected area with 5 % salt water solution {10 m| [2 teaspoons] of salt to 355 ml [12
fl.oz.] of water).

2) Start vehicle and allow it to run for ten seconds.

3) If the DTC returns immediately, replace the suspected harness.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughly checked for

backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-

minal-fo-wiring connections or physical damage to the wiring harness.

When measuring wheel speed sensor resistance, ensure vehicle is at room temperature {approximately

20°C [68°F]). Wheel speed sensor resistance will vary with temperature.,

When replacing a wheel speed sensor, inspect the sensor terminals and harness connector for corrosion

and/or water intrusion. If evidence of corrosion or water intrusion exists, replace the wheel speed sensor.

61A30-5B-46-1


James
http://www.rhinoman.org




ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B-47

DTC 21, 22, 32 or 33 - {Page 1 of 3)

NOTE:

® Wheel speed sensor intermittent malfunctions may be difficult
to locate. Care should be taken not to disturb any electrical
connections prior to an indicated step of this chart. This will
insure that an intermittent connection will not be corrected
before the source of the malfunction is found.

¢ This chart assumes that a current DTC is stored indicating that
this malfunction is present.

® Test drive vehicle.

® Using TECH-1, select data list.

® Monitor applicable front wheel speed while slowly decelerating
from 56 km/h (35 mph) to 0 km/h {0 mph).
Does wheel speed match remaining wheel speed inputs?

|

NO YES

® Turn ignition switch to “LOCK". Malfunction is not present at this

® Physically inspect applicable wheel speed sensor, wiring and time. Refer to "DIAGNOSTIC AIDS”
connections for damage. Is physical damage indicated? on facing page.

NO YES

¢ Disconnect connector from applicable front wheel speed sensor. Correct physical damage, clear

¢ Measure resistance between terminals ”1” and ”2” of the sensor. DTCs and recheck.

Is measured resistance between 920 and 1220 ochms at 20°C (68°F)?

]

YES NO
* With specified digital multimeter connected, select A/C voltage scale. Replace applicable wheel speed
¢ Spin applicable wheel by hand while monitoring voltage. sensor, clear DTCs and recheck.
Is voltage at least 100 mV (Voltage will increase as wheel speed
increases)?
YES | Nno
¢ Using specified digital multimeter, measure resistance between Replace applicable wheel speed
applicable sensor terminal 2" and ground. sensor, clear DTCs and recheck.
Does specified digital multimeter display “OL” {infinite)?

YES NO
I !
. Goto following page of this DTC chart {page 2 of 3). ' Replace applicable wheel speed

sensor, clear DTCs and recheck.
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5B-48 ANTILOCK BRAKE SYSTEM {ABS) {(OPTIONAL)

DTC 21, 22, 32 or 33 - (Page 2 of 3)

NOTE:
This chart assumes that a current DTC is stored indicating
that this malfunction is present.

____________________

! Continued from DTC 27, 22, !
32 or 33 chart {Page 1 0f3). .

¢ Disconnect EBCM harness connector E124,

& Using specified digital multimeter, measure the resistance between terminal "10*
or “11” of EBCM harness connector E124 and wheel speed sensor harness
connector terminal “1”.

Is resistance less than 2 ohms?

YES NO
¥ '
e Using specified digital muitimeter, measure the Repair open circuit or high
resistance between terminal "28” or "12” of EBCM resistance in CKTs "BI” and
harness connector E124 and wheel speed sensor "W*” or CKTs “G” and "W",

harness connector terminal "2”.
Is resistance less than 2 ohms?

YES [ nO |

! !

e Using specified digital multimeter, measure the Repair open circuit or high
resistance between terminal “10”, 117, 12" or "26" resistance in CKTs “BI/B” and
of EBCM harness connector E124 and ground. »B" or CKTs "G/B" and "B”.
Does specified digital multimeter display “OL”"
{Infinite)?
YES NO
' Go to following page of this DTC chart | Was resistance less than
' {Page 3 of 3). ' "OL” in terminal “10” or
———————————————————————————— I” 1 1 lt?
|
NO YES
Repair short to- Repair short to
ground in CKTs ground in CKTs
IfBI!B” and MBM or "BIH and "W" Ol’
CKTs "G/B” and CKTs "G" and
” BM'. J'W".
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

5B-49

NOTE:

that this malfunction is present.

DTC 21, 22, 32 or 33 - (Page 3 of 3)

This chart assumes that a current DTC is stored indicating

.....................................

. Continued from DTC 21, 22, 32 or 33 chart {page 2 of 3). |

LR T AR

® Turn ignition to "ON",

1s voltage less than 2 volts on each terminal?

¢ Using specified digital multimeter, measure the voltage between terminal
“10%, "117, "12" or "26" of EBCM harness connecter E124 and ground.

YES

Y

® Using specified digital multimeter, measure the
resistance between EBCM harness connector E124,

I
NO

}

Was voltage less than 2 volts
in terminal “ 10" or terminal

!

® |nspect EBCM connector E124 for poor connection.
® Reconnect all connectors and repeat first step.
If DTC(s) resets, or front wheel speed is not within
8 km/h {5 mph} of remaining wheel speed inputs,
replace EBCM.

!

terminals "10” and “26" or terminals “11” and “12”. "1177?
Does specified digital multimeter display “OL”
(Infinite)?
l
YES NO
v !
Repair short to Repair short to
voltage in CKTs voltage in CKT
HBIIBH' and HBM ﬂBI" and "W" or
or CKTs "G/B" CKTs "G"” and
and H‘B”. "W"‘
l
YES NO

Repair shorted front wheel
speed sensor CKTs “BI”, "W”,
"BI/B" and “"B” or CKTs “G",
HWM‘ l‘!GIBI’ and "BJ’I.
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5B-50 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

DTC 24 - REAR WHEEL SPEED = 0 OR UNREASONABLE
DTC 28 - REAR EXCESSIVE WHEEL SPEED VARIATION

DTC 35 -REAR WHEEL SPEED SENSOR CIRCUIT OPEN OR SHORTED TO BATTERY
OR GROUND

7 4

2

13 Y

Rear 4 1

wheel speed

Sensor 5 2
14 Y/B

1. Wheel speed sensor

2. Wheel speed sensor ring

3. EBCM

4. Connector “L22" & "LS3”

CIRCUIT DESCRIPTION:
DTCs 24 and 28

Refer to DTCs 21 and 22.
DTC 35

Refer 1o DTCs 32 and 33.

FAILURE CONDITION:

DTC 24 can be set when the vehicle is notin an ABS stop. If the right rear wheel speed is less than 1/2 of
the vehicle's reference speed and the vehicle’s reference speed is greater than 8 km/h (6 mph}, a malfunc-
tion exists.

DTC 28 can be set when the brake is off. The purpose of this test is to detect a situation in which the right
rear wheel acceleration or deceleration is beyond specified limits.

DTC 35 can be set anytime. if the EBCM detects an open, or short to voltage or ground in CKT(s) “Y” {and
"W"} or CKT(s} "Y/B” (and “B”}, a malfunction exists.

DIAGNOSTIC AIDS:
Refer to DTCs 21, 22, 32 and 33.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B-51

DTC 24, 28 or 35 - (Page 1 of 3)

NOTE:

® Wheel speed sensor intermittent malfunctions may be difficult to
locate. Care should be taken not to disturb any electrical
connections prior to an indicated step of this chart. This will insure
that an intermittent connection will not be corrected before the
source of the malfunction is found.

¢ This chart assumes that a current DTC is stored indicating that this
malfunction is present.

& Test drive vehicle.

Using TECH-1, select data list,

® Monitor rear wheel speed while slowly decelerating from 56 km/h
{35 mph) to 0 km/h {0 mph}.
Does wheel speed match remaining wheel speed inputs?

| NO YES
| {

& Turn ignition switch to "LOCK”. Malfunction is not present at this

# Physically inspect wheel speed sensor, wiring, and connectors for time. Refer to "DIAGNOSTIC AIDS”
damage. on facing page.
Is physical damage indicated?

I
NO YES |
' |

® Disconnect rear wheel speed sensor harness connector. Correct physical damage, clear
* Using specified digital multimeter, measure the resistance between DTC(s) and recheck.
terminals 17 and "2" of rear wheel speed sensor.

Is measured resistance approximately 1300 ohms?

YES NO
¢ With specified digital multimeter still connected to rear wheel speed Replace rear wheel speed sensor.
senser terminals, select A/C scale.

® Place transmission in neutral and release parking brake.

¢ Spin one of the rear wheels by hand while monitoring voltage.
Is voltage at least 100 mV? (Voltage increases as wheel speed
increases.)

YES

!

® Using specified digital multimeter, measure the resistance between
rear wheel speed sensor terminal “1” then "2" to ground.
Does the specified digital muitimeter display “OL” (Infinite)?

YES NG
I !
: Goto following page of this pbTC! Replace rear wheel
 chart {Page 2 of 3). i speed sensor.
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5B-62 ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL)

NOTE:

that this malfunction is present.

_____________________

! Continued from DTC 24, 28 |
» or 35 chart {Page 1 of 3). '

DTC 24, 28 or 35 - (Page 2 of 3)

This chart assumes that a current DTC is stored indicating

e Disconnect EBCM harness connector E124.

{EBCM side) terminal "1”.
Is resistance less than 2 ohms?

¢ Using specified digital multimeter, measure the resistance between EBCM harness
connector E124, terminal "13” and wheel speed sensor harness connector L22

YES

i

NO

!

¢ Using specified digital multimeter, measure the
resistance between EBCM harness connector E124,
terminal “14” and wheel speed sensor harness
connector terminal L22 (EBCM side) "2",
Is resistance less than 2 ohms?

Repair open circuit or high
resistance in CKT{s) "Y" {and
”WH)'

YES

!

NO

1

e Disconnect EBCM harness connector E124,

® Using specified digital multimeter, measure the
resistance between EBCM harness connector E124,
terminal 13" and ground, then terminal “14” and
ground.
Does specified digital multimeter display "OL"
(Infinite)?

Repair open circuit or high
resistance in CKT{s) "Y/B”
{and "B").

! Go to following page of this DTC chart !
' (Page30f3) )

I

NO

!

Was resistance less than
"OL” in terminal "13"?7

YES NO

Repair short to Repair short to
ground in CKT(s} ground in CKT{s)
"Y/B.ﬂ' (and HBH)' HY" (and ”W”).
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-53

DTC 24, 28 or 35 ~ (Page 3 of 3)

NOTE:
This chart assumes that a current DTC is stored indicating
that this malfunction is present.

. Continued from DTC 24, 28 !
» or 35 chart {Page 2 of 3). '

R EEE S

e Turn ignition to "ON”,

® Using specified digital multimeter, measure the voltage between EBCM harness
connector E124, terminal "13” to ground, then terminal “14” to ground.
Is voltage less than 2 volts on each terminal?

|

YES NO
¢ Using specified digital multimeter, measure the Was voltage less than 2 volts
resistance between EBCM harness connector E124, in terminal 13”7
terminals “13” and " 14",
Does specified digital multimeter display “OL"
{infinite)?
|
YES NO
Repair short to Repair short to
voltage in CKT(s} | | voltage in CKTi(s}
”Y/B” (and "B”). "Y" (and "W”).
[
YES NO
¢ Inspect EBCM connector E124 for poor connection, Repair shorted rear wheel
® Reconnect all connectors and repeat first step. speed sensor CKT{s) "Y/B”
If DTC(s} resets, or wheel speed is not within 8 km/h {and "B"} or CKT{s) “Y" (and
{5 mph} of remaining wheel speed inputs, replace WY,
EBCM.
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5B-54 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)}

DTC 25 - LEFT FRONT EXCESSIVE WHEEL SPEED VARIATION
DTC 26 — RIGHT FRONT EXCESSIVE WHEEL SPEED VARIATION

-
1 3
10 | BI ] W
Left front 1 1
wheel speed —]
sensor ] 2 2
26 f BVB B
2 3
11 G w
Right front 1 1
wheel speed -
sensor — 2 2
12 | G/B B
1. Left front wheel speed sensor 3. Wheel speed sensor ring
2. Right front whee! speed sensor 4, EBCM

CIRCUIT DESCRIPTION:
Refer to DTCs 21 and 22.

FAILURE CONDITION:
DTCs 25 and 26 can be set when the brake is off. The purpose of this test is to detect a situation in which
the front wheel acceleration or deceleration is beyond specified limits.

DIAGNOSTIC AIDS:
Refer to DTCs 21, 22, 32 and 33.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

NOTE:

® Wheel speed sensor intermittent malfunctions may be difficult to locate.
Care should be taken not to disturb any electrical connections prior to an
indicated step of this chart. This will insure that an intermittent connection
will not be corrected before the source of the malfunction is found.

# This chart assumes that a current DTC is stered indicating that this
malfunction is present.

® Test drive vehicle.

* Using TECH-1, select data list.

& Monitor applicable front wheel speed while slowly decelerating from
56 km/h {35 mph) to 0 ken/h (0 mph).
Does wheel speed match remaining wheel speed inputs?

DTC 25 or 26 - {Page 1 of 3)

NO

!

-

YES

}

o Turn ignition switch to “LOCK”.

® Remove tire and measure applicable wheel bearing end play, refer to
SECTION 3D of the Service Manual mentioned in FOREWORD of this
manual.
Is end play greater than 0.05 mm {0.002 in)?

Malfunction is not present at this
time. Refer to "DIAGNOSTIC AIDS”
on facing page.

NO

!

YES

{

® Physically inspect applicable wheel speed sensor, wiring, and
connectors for damage.
Is physical damage indicated?

Replace wheel bearing, refer to
SECTION 3D of the Service Manual
mentioned in FOREWOQRD of this
manual.

NO

!

|

YES

!

# Disconnect connector from applicable front wheel speed sensor.
¢ Measure resistance between terminals * 1" and “2" of the sensor.
Is measured resistance between 920 and 1220 ochms?

Correct physical damage, clear
DTCs and recheck.

YES

!

NO

!

® With specified digital multimeter connected, select A/C voltage scale.
¢ Spin applicable wheel by hand while monltoring voltage.
Is voltage at least 100 mV {Voltage will increase as wheel speed
increased)?

Replace wheel speed sensor, clear
DTCs and recheck,

YES

!

NO

!

¢ Using specified digital multimeter, measure resistance between sensor
terminal 2" and ground.
Does specified digital multimeter display "OL” (infinite)?

Replace wheel speed sensor, clear
DTCs and recheck.

.................................

____________________________________

NO

1

Replace wheel speed sensor, clear
DTCs and recheck.
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5B-56 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

NOTE:
This chart assumes that a current DTC is stored indicating
that this malfunction is present.

DTC 25 or 26 — (Page 2 of 3}

e Disconnect EBCM harness connector £E124.

e Using specified digital multimeter, measure the resistance between
EBCM harness connector E124, terminal “10” or "11" and wheel speed
sensor harness connector terminal “1”.

Is resistance less than 2 ohms?

YES

1

|
NO

!

* Using specified digital multimeter, measure the resistance between
EBCM harness connector E124, terminal "26” or “12” and wheel speed
sensor harness connector terminal 2",

Is resistance less than 2 ohms?

Repair open circuit or high
resistance in CKTs “Bl” and
"W or CKTs "G and "W",

I
NO

'

Repair open circuit or high
resistance in CKTs "BI/B” and
lIBM or CKTS er/BH and HBH-
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

5B-57

NOTE:
This chart assumes that a current DTC is stored indicating
that this malfunction is present.

DTC 25 or 26 - (page 3 of 3)

Does specified digital multimeter display “OL” {Infinite}?

e Using specified digital multimeter, measure the resistance between terminal “ 10",
117, "12" or "26" of EBCM harness connector E124 and ground.

YES

!

e Turn ignition to "ON”".

e Using specified digital multimeter, measure the
voltage between terminal “10”, 117, “12* or 286" of
EBCM harness connector E124 and ground.

Is voltage less than 2 volts on each terminal?

NO

!

Was resistance less than "OL”
in terminal “10” or "11"7?

NO

¥

YES

!

Repair short to
ground in CKTs
"BI/B” and "B”
or CKTs "G/B”
and "B".

Repair short to
ground in CKTs
“Bi” and "W" or
CKTs "G” and
”WM-

YES

}

e Using specified digital multimeter, measure the
resistance between EBCM harness connector E124,
terminals “10” and “26” or terminals “11” and “12”.
Does specified digital multimeter display "OL"
{infinite)?

I

NO

!

Was voltage less than 2 volts in
terminal "10” or 1177

YES

1

|

NO

!

Repair short to
voltage in CKTs
"BlfB" and

“B" or CKTs
"G/B” and "B",

Repair short to
voltage in CKTs
“Bi" and “W" or
CKTs “G" and
HWM‘

YES

!

¢ Inspect EBCM connector E124 for poor connection.
® Reconnect all connectors and repeat step 1.
If DTC 25 or 26 resets, or wheel speed is not within
8 km/h (5 mph) of remaining wheel speed inputs,
replace EBCM.

NO

!

Repair shorted front wheel speed sensor
CKTs "BI", "W", “BI/B” and “"B” or CKTs

rfGl.r ”W" "G/B" and HBH
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5B.58 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 36 - LOW SYSTEM VOLTAGE

[25 | lgnition power
- L= supply

/ 4 =
3 | Y/Bl 22 Enable relay
A e

|5 O~ 01 | w __I—A— Battery

power supply

1. lgnition switch 4. ABS enable relay
2, "DEF" fuse 5. EBCM
; 3. "ABS” fuse

CIRCUIT DESCRIPTION;

This DTC is used to monitor the voltage level available to the EBCM. If the voltage drops below 11 voits,
full performance of the ABS cannot be guaranteed. During ABS operation, there are several current re-
guirements that will cause battery voltage to drop. Because of this, voltage is monitored priorto ABS opera-
tion to indicate good charging system condition and also during ABS operation when voltage may drop
significantly.

FAILURE CONDITION:
DTC 36 can only be set if the vehicle’s speed is greater than 8 km/h (5 mph). If the switched battery voltage
is less than 11.8 volts before ABS operation or 9.3 volts during ABS operation, a malfunction exists.

DIAGNOSTIC AIDS:

An "intermittent” malfunction may be caused by a poor connection, rubhed through wire insulation or a
wire that is broken inside the insulation.

The frequency of the malfunction can be checked by using the enhanced diagnostic function of the TECH-1,
as described in "Enhanced Diagnostics” earlier in this section.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughty checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-
rminal-to-wiring connections or physical damage to the wiring harness.

While performing a voltage load test, if it is noted that only ignition voltage drops below acceptable voitage
levels, CKT “W/BI” should be checked for high resistance or an open condition.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) SB-59

NOTE:

DTC 36

This chart assumes that a current DTC is stored indicating that this malfunction is present.

& Start engine.

e With engine running, select data list and monitor
system voltage.
Is voltage 11.5 volts or above?

NO

¥

YES

!

& Turn ignition switch to “LOCK".

¢ Disconnect both EBCM connectors.

¢ Jumper terminal "22" of EBCM harness connector
E124 to ground.

¢ Start engine.

& Using specified digital multimeter, measure the
voltage between ground and terminal “A” of EBCM
harness connector E65.

® Perform voltage load test using TECH-1.
Are ignition and battery veltages greater than 10
voits?

! |

NO YES

!

Malfunction is not

NO

1

present at this time.
l Referto “DIAGNOSTIC
YES AIDS” on facing page.

!

® Turn ignition switch to "LOCK".
® Reconnect both EBCM connectors.

¢ Turn ignition switch to “LOCK”.

¢ Reconnect the EBCM connectors.

® Turn ignition switch to “ON”.

® Connect a test light between ground and terminal
“A” of EBCM harness connector E65 (Backprobe
terminal “A”, careful not to damage terminal).

® Observe test light while using TECH-1 to perform
voltage load test.
Did test light turn ON?

NG YES

L

# Start engine.
® Perform voltage load test using TECH-1.
® Monitor battery and ignition voitage.

Check for poor connec-
tion at terminal "A"” of
EBCM harness con-
nector E65.

If OK, replace EBCM,

i

lgnition and battery voltages less than 10 volts.

Battery voltage only less than 10 volts.

[

Inspect connections at EBCM connector E124,
terminal “22" and connector E85, terminal ”A” for
corrosion or poor contact. If OK, refer to SECTION 6H
to correct low voltage condition.

With specified digital multimeter connected to ground
and ABS enable relay terminal “1” observe voltage.
Is voltage above 10 volts?

1
YES NO

Y !

Repair high resistance Check for open ABS
or open CKT "W". fuse.

If OK, repair high
resistance or open in
CKT "W/BI".
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5B-60 ANTILOCK BRAKE SYSTEM (ABS) (OBTIONAL)

DTC 37 - HIGH SYSTEM VOLTAGE

1/

Ignition power
supply

E

I / 4
3 /8l —E Enable relay
A DA

—LA]

; !
W/BI 5 O 01
o ! | W Battery
power supply
1. Ignition switch 4. ABS enable relay
2. "DEF” fuse 5. EBCM
3, "ABS” fuse

CIRCUIT DESCRIPTION:

This DTC is designed to detect high vehicle voltage levels prior to any required motor movement (initializa-
tion or ABS operation). If excessive voltage exists, demagnetization of the motor magnets may occur,
which would eventually affect or eliminate ABS performance.

FAILURE CONDITION:
DTC 37 can only be set if the vehicle’s speed is greater than 8 km/h (5 mph). If the switched battery voltage
is greater than 17 volts, a malfunction exists.

DIAGNOSTIC AIDS:

An “intermittent” malfunction may be caused by a poor connection, rubbed through wire insulation or a
wire that is broken inside the insulation.

The frequency of the malfunction can be checked by using the enhanced diagnostic function of the TECH-1,
as described in "Enhanced Diagnostics” earlier in this section.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughly checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor fer-
minal-to-wiring connections or physical damage to the wiring harness.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B-61

DTC 37
NOTE:
This chart assumes that a current DTC is stored indicating that this malfunction is present.
® Start engine.
¢ Using TECH-1, select data list and monitor system
voltage.
Is voltage less than 16 volts?
|
NO YES
! Y
e Connect specified digital multimeter between Malfunction not present at this time. Refer to “DIAG-
terminal "A” of EBCM harness connector E65 and NOSTIC AIDS” on facing page.
ground.
Is voltage less than 16 volts?
|
NO YES
Check charging system operation. Replaced EBCM and recheck.
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5B-62 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 38 — LEFT FRONT ESB WILL NOT HOLD MOTOR
DTC 41 - RIGHT FRONT ESB WILL NOT HOLD MOTOR

2

1 ~
4E 2 Br E Right front motor high
1 Br/B E Right front motor low
. \E 6 Lg E Left front motor high
| 5 Lg/B E Left front motor low
@ 4 P E Rear motor high
3 P/B E Rear motor low

Motor pack
EBCM

Left front motor
Right front motor

Bwh o

CIRCUIT DESCRIPTION:

These DTCs are designed to detect a slipping front ESB. During initialization and braking, the front motor
is rehomed. If the ESB slips, the motor/piston will move. During the next ignition “ON” initialization, a re-
home of the motor verifies that the motor/piston remained at the home position. If motor movement is
detected, the ESB must be slipping.

FAILURE CONDITION:
DTCs 38 and 41 can be set during initialization. If the EBCM detects that the ESB could not hold the piston
in the home position, a malfunction exists.

DIAGNOSTIC AIDS:

An "intermittent” malfunction of this DTC may be caused by a sticking, binding or slipping mechanical part
of the system.

The frequency of the malfunction can be checked by using the enhanced diagnostic feature of the TECH-1
as described in "TECH-1 Diagnostics” earlier in this section.

The hydraulic control test function of the TECH-1 may be used to locate an intermittent malfunction
associated with the ESB.
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ANTILOCK ERAKE SYSTEM {ABS) (OPTIONAL] 5B-63

NOTE: DTC 38 or 41

After all diagnosis is complete, clear DTCs and test drive vehicle for three (3) drive cycles to
verify that DTC does not reset. A drive cycle consists of starting the vehicle, driving over 16
km /h {10 mph), and then keying down.

® Inspect motor pack harness connector and EBCM harness connector
E124 for proper wire ¢olar and terminal locations, refer to schematic.
e If OK, then turn ignition switch to “ON”.
#® Pump brake pedal.
¢ Using TECH-1, select ABS tests.
® Using manual control, select applicable front motor apply and apply the
motor.
® Wait 5 seconds and then apply firm pressure on brake pedal.
Did the brake pedal fall?
|
{ |
NO YES
¥ ¥
® Turn ignition switch to “LOCK”. Replace motor pack.
# Disconnect motor pack connector and EBCM connector E124.
* Using specified digital multimeter, measure resistance between
following applicable terminals.
DTC EBCM harness connector __ Motor pack harness
E124 terminal connector terminal
33 9 6
41 1 2
Is resistance less than 1.5 chms?
—
[ |
YES NO
¥ ¥
® Using specified digital multimeter, measure resistance between Repair high resistancein CKT “Lg”
following applicable terminals. or "Br”.
EBCM harness connector Motor pack harness
DTC . — h
E124 terminal connector terminal
38 7 5
41 17 1
Is resistance less than 1.5 ohms?
[
[ ]
YES NO
¥ []
® Using specified digital multimeter, measure resistance of motor pack Repair high resistance in CKT
between terminals "6 and "5 or terminals “2* and " 1", “Lg/B” or “Br/B".
Is resistance less than 1.5 ohms?
[
{ i
YES NO
¥ ]
® I[nspect the motor pack harness connector and EBCM harness connector Replace moor pack.
E124 for poor terminal contact or corrosion.
Do any terminals exhibit poor contact or evidence of corrosion?
[
[
NO YES
; ‘
® Reconnect all connectors. Replace terminals that exhibit poor terminal contact
* Drive vehicle for 2 drive cycles, or evidence of corrosion.
Does DTC 38 or 41 reset?
[
| 1
YES NO
Y ¥
Replace EBCM. Malfunction is intermittent. Refer to “DIAGNOSTIC
AIDS” on facing page.
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5B-64 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

DTC 42 - REAR ESB WILL NOT HOLD MOTOR

1
i 2 Br E Right front motor high
1 Br/B E Right front motor low
B Lg E Left front motor high
é 5 Lo/B 7] et front motor low
3 4 P E_ Rear motor high
\E 3 P/B E Rear motor low

1. Motor pack
2. EBCM
3. Rear motor

CIRCUIT DESCRIPTION:

This DTC is designed to detect a slipping rear ESB. During initialization and braking, the rear motor is re-
homed. If the ESB slips, the motor/piston will move. During the next ignition ”ON” initialization, a rehome
of the motor verifies that the motor/piston remained at the home position. If motor movementis detected,
the ESB must be slipping.

FAILURE CONDITION:
DTC 42 can be set during initialization. If the EBCM detects that the ESB could not hold the piston in the
home position, a malfunction exists. DTC 86 is always set with DTC 42.

DIAGNOSTIC AIDS:
Refer to DTCs 38 and 41.
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B-65

NOTE: DTC 42

After all diagnosis is complete, clear DTCs and test drive vehicle for three (3} drive cycles to verify that
DTC does not reset. A drive cycle consists of starting the vehicle, driving over 16 km/h (10 mph), and
then keying down.

® Inspect motor pack harness connector and EBCM harness connector

E124 for proper wire color and terminal locations, refer to schematic.
If OK, then raise and support vehicle.

Turn ignition switch to "ON”,

Pump brake pedal.

Apply firm pressure on brake pedal and release.

Reapply firm pressure on brake pedal and have an assistant try to spin
the rear wheels by hand.

Could assistant spin the rear wheels?

NO YES
Y ¥
® Turn ignition switch to “LOCK", LReplace motor pack.
® Disconnect motor pack connector and EBCM connector E124.
® Using specified digital multimeter, measure resistance between motor
pack harness connector terminal “4* and EBCM harness connector
E124, terminal “32".
Is resistance less than 1.5 chms?
|
YES NO
Y ¥
¢ Using specified digital multimeter, measure resistance between motor LRepair high resistance in CKT “P".
pack harness connector terminal “3" and EBCM harness connector
E124, terminal ” 16",
Is resistance less than 1.5 ohms?
I
YES NO
Y ¥
¢ Using specified digital multimeter, measure resistance of motor pack Repair high resistance in CKT
between terminal “3” and terminal "4". "PIB".
Is resistance less than 1.5 ohms?
l
YES NO
i 1
® Inspect the motor pack harness connector and EBCM harness I Replace motor pack.
connector E124 for poor terminal contact or corrosion.
Do any terminals exhibit poor contact or evidence of corrosion?
|
NO YES
¥ ¥
® Reconnect all connectors. Replace terminals that exhibit poor terminal contact
® Drive vehicle for 2 drive cycles. or evidence of corrosion.
Does DTC 42 reset?
1
YES NO
) ¥
Replace EBCM. Malfunction is intermittent. Refer to "DIAGNOSTIC
AIDS” on facing page.
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5B-66 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONALI

DTC 44 - LEFT FRONT CHANNEL WILL NOT MOVE
DTC 45 - RIGHT FRONT CHANNEL WILL NOT MOVE

1 2
/
=1
a 2 Br || 1 Right front motor high
é 1 B/B { 17| Right front motor low
5 é 8 Lo {9 Left front motor high
5 Lg/8 1.7 Left front moior low
4 P — 32 Rear motor high
i 3 P/B |' 16 | Rear motor low
Maotor pack
EBCM

Eal ol

Left front motor
Right front motor

CIRCUIT DESCRIPTION:

These DTCs are designed to detect a bound-up ESB, a stuck motor or a seized hydraulic modulator. When
the release is commanded during initialization, the ESB should release the motor, resulting in sensed cur-
rent being less than commanded current {(motor is spinning freely). If the motor is not moving, sensed cur-
rent will be equal to stall current.

FAILURE CONDITION:
DTCs 44 and 45 can be set during normal operation. If the EBCM detects a condition in which it cannot move
the motor in either direction, a malfunction exists.

DIAGNOSTIC AIDS:

An "intermittent” malfunction may be caused by a poor connection, rubbed through wire insulation or a
wire that is broken inside the insulation,

The frequency of the malfunction can be checked by using the enhanced diagnostic function of the TECH-1,
as described in “"Enhanced Diagnostics” earlier in this section. DTC 44 or 45 may be set after modulator
disassembly if the modulator pistons are positioned at the bottom of their bore. Any circuitry that is sus-
pected of causing the intermittent complaint should be thoroughly checked for backed out terminals, im-
proper mating, broken locks, improperly formed or damaged terminals, poor terminal-to-wiring connec-
tions or physical damage to the wiring harness,
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL} 5B-67

DTC 44 or 45

NOTE:

& After all diagnosis is complete, clear DTCs and test drive vehicle for three (3) drive cycles
to verify that DTC does notreset. A drive cycle consists of starting the vehicle, driving over
16 km /h (10 mph), and then keying down.

® This chart assumes that a current DTC is stored indicating that this malfunction is present.

® Turn ignition switch to "ON".

® Pumnp brake pedal.

® Using TECH-1 ABS misc. tests, select manual control function.

e Select applicable front motor apply function and apply the motor.

¢ Apply firm pressure on brake pedal.

& Select applicable front motor release function and release motor.
Did brake pedal fall?

NO YES

1

¢ Firm pressure still on brake pedal.

# Select applicable front motor apply function and
apply the motor.
Did brake pedal rise?

NO YES

| !

Malfunction is intermittent.

® Remove foot from brake pedal. Refer to “"DIAGNOSTIC AIDS”
¢ Select applicable front motor apply function and apply the motor while on facing page.

carefully observing the commanded current and the feedback current

on the TECH-1.

Was the feedback current higher than the commanded current?
NO YES
® Using TECH-1 ABS tests, perform gear tension & Turn ignition switch to "LOCK”",

relief function. ¢ Disconnect EBCM connector E124 and motor pack
® Turn ignition switch to “LOCK". connector.
¢ Remove hydraulic modulator/meotor pack # Using specified digital multimeter, measure the

assembly from vehicle, resistance between terminals "9” and "7” or
¢ Separate motor pack from hydraulic modufator. terminals "1” and "17” of EBCM harness
¢ Grasp and attempt to move the front hydraulic connector E124.

modulator gear. Does specified digital multimeter display

Can the gear be rotated at least 5 full turns lock resistance as "OL” {Infinite)?

to lock?

|
| YES NO
NGO | YES ) 7
* ® Reconnect all Repair short between
Replace hydraulic Replace motor pack. connections. CKTs "Lg” and “Lg/B”
modulator. ® Test drive vehicle for or CKTs "Br"” and
3 drive cycles. "Br/B".
e [fDTC44ordbresets,
replace EBCM.
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5B-68 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL}

DTC 46 - REAR CHANNEL WILL NOT MOVE

2

e -
é 2 Br E Right front motor high
1 Br/B E Right front motor low
8 Lg [T Left front motor high
é 5 Log/B { 7] Left front motor low
3 4 P {3_”_.‘.2__ Rear motor high
\ﬂ 3 P/B E Rear motor low

1. Motor pack
2, EBCM
3. Rear motor

CIRCUIT DESCRIPTION:
Refer to DTCs 44 and 45.

FAILURE CONDITION:
DTC 46 can only be set during normal operation. if the EBCM detects a condition in which it cannot move
the motor in either direction, a malfunction exists.

DIAGNOSTIC AIDS:

An “intermittent” malfunction may be caused by a poor connection, rubbed through wire insulation or a
wire that is broken inside the insulation.

The frequency of the malfunction can be checked by using the enhanced diagnostic function ofthe TECH-1,
as described in “Enhanced Diagnostics” earlier in this section. DTC 46 may set after modulator disassem-
bly if the modulator pistons are positioned at the bottom of their bore.

Depending on the frequency of the malfunction, a physical inspection of the suspected mechanical parts
may be necessary.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughly checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-
minal-to-wiring connections or physical damage to the wiring harness.
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL} 5B-69

NOTE: DTC 46 - REAR CHANNEL WILL
& After alf diagnosis is complete, clear DTCs and test drive vehicle NOT MOVE

for three (3} drive cycles to verify that DTC does not reset, Adrive
cycle consists of starting the vehicle, driving over 16 km/h {10
mph), and then keying down.

¢ This chart assumes that a current DTC is stored indicating that
this malfunction is present.

¢ Raise and support the vehicle.

& Turn ignition switch to "ON”.

* Pump brake pedal.

¢ Apply firm pressure on brake pedal.

¢ Using TECH-1 ABS tests, select manual control function.

¢ Select rear motor apply function and apply the motor.

¢ Have an assistant try to spin the rear wheels by hand.
Could assistant spin the rear wheels?

|

YES NO

® Firm pressure still on brake pedal.
® Select rear motor release function and release
the motor.

® Have an assistant try to spin the rear wheels by
hand.

Could assistant spin the rear wheels?

—

NO YES
I v
Malfunction is intermittent,
® Remove foot from brake pedal. Refer to "DIAGNOSTIC AIDS”
® Select rear motor apply function and apply the motor while carefully on facing page.
observing the commanded current and the feedback current on the
TECH-1.
Was the feedback current higher than the commanded current?
NO YES
¢ Using TECH-1 ABS tests, perform gear tension ® Turn ignition switch to "LOCK”.
relief function. ¢ Disconnect EBCM connector £124 and motor
® Turn ignition switch to "LOCK", pack connector.
¢ Remove hydraulic modulator/motor pack ® Using specified digital multimeter, measure the
assembly from vehicle. resistance between terminal ”16"” and terminal
® Separate motor pack from hydraulic madulator. “32" of EBCM harness connector E124.
& Grasp the middle gear on the hydraulic modulator Does specified digital multimeter display
and attempt to move the gear. resistance as "OL” {Infinite)?
Can the gear be rotated at least 5 full turns lock to
lock? :I
I YES NO
NO YES ! -
¢ Reconnect all Repair short between
l l connections. CKT "P” and CKT
Replace hydraulic Replace motor pack. ¢ Test drive vehicle for "P/B”.
rodulator. 3 drive cycles,
o [f DTC 46 resets,
replace EBCM.
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58-70 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 47 - LEFT FRONT MOTOR FREE SPINS
DTC 48 - RIGHT FRONT MOTOR FREE SPINS

2

1
P
a é 2 Br || 1 Right front motor high
1 Br/B ll 17 Right front motor low
3 é 6 Lg { 9 Left front motor high
5 Lg/B |' 7 Left front motor low
4 P ,' 32 Rear motor high
;: 3 P/B 1’ 16 Rear motor low
Motor pack
EBCM

Left front motor
Right front motor

Eal ol s drad

CIRCUIT DESCRIPTION:

These DTCs are designed to detect a stripped nut or gear assembly during initialization. During the homing
sequence, the piston should reach the top of the bore resulting in a stalled motor. If this does not occur,
the motor must be spinning with little or no resistance. This indicates a nut/screw or gear malfunction.

FAILURE CONDITION:
DTCs 47 and 48 can only be set during initialization. If the feedback currentisless thanthe command current
for a specified period of time, a malfunction exists.

DIAGNOSTIC AIDS:

An "intermittent” malfunction of this DTC may be caused by a sticking, binding or slipping mechanical part
of the system.

The frequency of the malfunction can be checked by using the enhanced diagnostic function ofthe TECH-1
as described in “TECH-1 Diagnostics” earlier in this section. [f the DTC only fails once and DTC 56 or 61 also
fails, refer to DTC 56 or 61. If intermittent and enhanced diagnostics show this DTC fails during ABS opera-
tion, refer to DTC 56 or 61.

Depending on the frequency of the malfunction, a physical inspection of the suspected mechanical parts
may be necessary.
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B.71

NOTE: DTC 47 or 48 - (Page 1 of 3)

® After all diagnosis is complete, clear DTCs and test drive vehicle for
three (3) drive cycles to verify that DTC does not reset. A drive cycle
consists of starting the vehicle, driving over 16 km/h (10 mph), and
then keying down,

¢ This chart assumes that a current DTC is stored indicating that this
malfunction is preset.

Is DTC 56 or 61 also currently set?

NO YES

¥ R
e Turn ignition switch to “ON”. , Proceed to DTC 66 !
® Pump brake pedal. v or 61 chart first. '
® Using TECH-1 ABS misc. tests, select manual control function. | +----J--- .00 .

* Select applicable front motor apply function and apply the mator while carefully
observing the command current and feedback current on the TECH-1.
Were both command and feedback current 10 amps?

YES NO

¥

® Apply firm pressure on brake pedal.
e Select applicable motor release function and release the motor.

Did the brake pedal fall and were both command and feedback current
6 amps?

|
YES NO

® Firm pressure still on brake pedal. !
® Selectapplicable motor apply function and apply the motor (This moves Was the command current or

the piston to the top of its bore.) feedback current 0 amps?
Did brake pedal rise?

1 I

NQ YES NO YES
~ | ¥

' Replace
¢ Using TECH-1 ABS misc. tests, perform gear tension relief function. EBCM.
® Turn ignition switch to “LOCK".
¢ Disconnect motor pack connector and both solenoid connectors. :
¢ Remove hydraulic modulator/motor pack assembly. Malfunction is intermittent.
® Remove gear cover. Refer to "DIAGNOSTIC AIDS” on
® Check for stripped gear on motor pack; motor pack gear is the facing page.

smaller of the two gears.
Is the motor pack gear stripped?

NO _ YES
N !
1 Go to following page of this DTC chart {Page 2 of 3}, ! Replace motor pack.
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58-72 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

NOTE:

DTC 47 or 48 - (Page 2 of 3)

e After all diagnosis is complete, clear DTCs and test drive vehicle for
three {3) drive cycles to verify that DTC does not reset. A drive cycle
consists of starting the vehicle, driving over 16 km/h (10 mph), and
then keying down,

¢ This chart assumes that a current DTC is stored indicating that this
malfunction is preset.

e Check for a stripped gear on hydraulic modulator {Modulator is
the unit with three large gears.)
Is larger gear stripped?

NO

}

|

YES

'

® Reconnect electrical connectors.

& Securely position hydraulic modulator assembly with cover removed so
that the gear set can be observed. Be careful not to damage gear set or allow
the hydraulic modulator to move while testing.

e Turn ignition switch to "ON”.

Using TECH-1 ABS misc. tests, select manual control function.

& Select applicable front motor apply and apply the motor while observing the
gear set.

¢ Select applicable front motor release function and release the motor while
stifl observing the gear set. :

® Select applicable front motor apply function and apply the motor.

Did gear set move in both directions for at least one revolution?

Replace hydraulic
modulator.

YES

i

NO

!

e Turn ignition switch to “LOCK",

# Disconnect motor pack connector and EBCM connector E124.

¢ Using specified digital multimeter, measure resistance between following
applicable terminals.

EBCM harness connector Motor pack harness
DTC . h
E124 terminal connector terminal
47 9 <]
48 1 2

Is resistance less than 1.5 ohms?

Replace motor pack.

.....................................

NO

i

Repair high resistance in
CKT “Lg” or "Br”".
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ANTILOCK BRAKE SYSTEM {ABS} (OPTIONAL) 5B-73

NOTE: DTC 47 or 48 - (Page 3 of 3)

¢ After all diagnosis is complete, clear DTCs and test drive vehicle for
three (3] drive cycles to verify that DTC does not reset. A drive cycle
consists of starting the vehicle, driving over 16 km/h {10 mph), and
then keying down.

¢ This chart assumes that a current DTC is stored indicating that this
malfunction is preset.

____________________________

. Continued from DTC 47 or 48 (Page 2 of 3). *

R B R

¢ Measure resistance between motor pack harness connectorterminal “5” and
EBCM harness connector E124, terminal "7".

DTC EBCM harness connector Motor pack harness
E124 terminal connector terminal

47 7 5

48 17 1

Is resistance less than 1.5 ohms?

|

YES NO

¢ Measure resistance of motor pack between terminal "5” and terminal “6” or Repair high resistance in
terminal "1" and terminal ”2", CKT "Lg/B"” or “Br/B".
Is resistance less than 1.5 ohms?

YES NO
Y ¥
Replace hydraulic modulator. Replace motor pack.
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5B-74 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 51 - REAR MOTOR FREE SPINS

2

~

e
2 Br
é 1 Br/B
6 Lg
é 5 Lg/B
3 4 P
E 3 P/B

1. Motor pack
2. EBCM
3. Rear motor

3] &1 [M [ 5[ [

Right front motor high
Right front motor low
Left front motor high

Left front motor low

Rear motor high

Rear motor low

CIRCUIT DESCRIPTION:
Refer to DTCs 47 and 48.

FAILURE CONDITION:

DTC 51 can only be set during initialization. If the feedback current is less than the command current for
a specified period of time, a malfunction exists.

DIAGNOSTIC AIDS:

An “intermittent” malfunction of this DTC may be caused by a sticking, binding or slipping mechanical part

of the system.

The frequency of the malfunction can be checked by using the enhanced diagnostic function ofthe TECH-1
as described in "TECH-1 Diagnostics” earlier in this section. If the DTC only fails once and DTC 64 also fails,
refer to DTC 64. If intermittent and enhanced diagnostics show this DTC fails during ABS operation, refer

to DTC 64.

Depending on the frequency of the malfunction, a physical inspection of the suspected mechanical parts

may be necessary.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-75

NOTE: DTC 51 - (Page 1 of 3)

® After all diagnosis is complete, clear DTCs and test drive vehicle for three (3}
drive cycles to verify that DTC does not reset. A drive cycle consists of
starting the vehicle, driving over 16 km/h (10 mph}, and then keying down.

® This chart assumes that a current DTC is stored indicating that this
malfunction is preset.

Is DTC 64 also currently set?

NO YES

! e,
® Turn ignition switch to "ON". | Proceed to DTC 64 !
® Pump brake pedal. + chart first. '
® Using TECH-1 ABS misc. tests, select manual control function. | te=ece-cooooo.

® Select rear motor apply function and apply the motor while carefully observing
the command current and feedback current on the TECH-1.
Were both command and feedback current 10 amps?

YES NO

¥

# Apply firm pressure on brake pedal.
® Select rear motor release function and release the motor.

Did the brake pedal fall and were both command and feedback current
6 amps?

l
YES NO

!

® Firm pressure still on brake pedal. y

® Select rear motor apply function and apply the motor (This moves the Was the command current or

piston to the top of its bore.) feedback current 0 amps?

Did brake pedal rise?

1
NO YES NO YES
A I Y
Replace

® Using TECH-1 ABS misc. tests, perform gear tension relief function. EBCM.
& Turn ignition switch to “LOCK”.
® Disconnect motor pack connector and both solenoid connectors. — -
® Remove hydraulic modulator/motor pack assembly. Malfunction is intermittent.
® Remove gear cover. Refer to "DIAGNOSTIC AIDS” on
® Check for stripped gear on motor pack: motor pack gear is the facing page.

smaller of the two gears,

Is the motor pack gear stripped?

I
NO YES
. Goto following page of this DTC chart {Page 2 of 3). ! Replace motor pack.
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58-76 ANTILOCK BRAKE SYSTEM (ABS] (OPTIONALI

NOTE: DTC 51 - (Page 2 of 3)

e After all diagnosis is complete, clear DTCs and test drive vehicle for three (3)
drive cycles to verify that DTC does not reset. A drive cycle consists of starting
the vehicle, driving over 16 km/h {10 mph), and then keying down,

¢ This chart assumes that a current DTC is stored indicating that this
malfunction is preset.

, Continued from DTC 51 (Page 1 of 3). '

R

# Check for a stripped gear on hydraulic modulator (Modulator
is the unit with three large gears.)
Is larger gear stripped?

NO YES
¢ Reconnect electrical connectors. Replace hydraulic
® Securely position hydraulic modulator assembly with cover removed such modulator.

that the gear set can be observed, be careful not to damage gear set or allow
the hydraulic modulator to move while testing.
¢ Turn ignition switch to “ON".
# Using TECH-1 ABS misc. tests, select manual control function.
e Select rear motor apply and apply the motor while observing the gear set.
® Select rear motor release function and release the motor while stitl observing
the gear set.
¢ Select rear motor apply function and apply the motor.
Did gear set move in both directions for at least one revolution?

YES NO
& Turn ignition switch to "LOCK". Replace motor pack.

¢ Disconnect motor pack connector and EBCM connector E124.

¢ Using specified digital multimeter, measure resistance between motor pack
harness connector terminal “4* and EBCM harness connector E124, terminal
Ir32l/‘
Is resistance less than 1.5 ohms?

YES NO
. Go to following page of this DTC chart (Page 3 of 3).- ) ' Repair high resistance in
————————————————————————————————————— CKT HP”.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-77

NOTE: DTC 51 - {Page 3 of 3)

e After all diagnosis is complete, clear DTCs and test drive vehicle for three (3)
drive cycles to verify that DTC does not reset. A drive cycle consists of starting
the vehicle, driving over 16 km/h {10 mph), and then keying down.

® This chart assumes that a current DTC is stored indicating that this
malfunction is preset.

, Continued from DTC 51 (Page 2 of 3). '

e R

® Measure resistance between motor pack harness connector terminal ”3”
and EBCM harness connector £124, terminal 32",
Is resistance less than 1.5 ohms?

YES NO

* Measure resistance of motor pack between terminal “3” and terminal “4”, Repair high resistance in
Is resistance less than 1.5 ohms? CKT "P/B".

YES NO

Replace hydraulic modulator. Replace motor pack.
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5B-78 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 52 - LEFT FRONT CHANNEL IN RELEASE TOO LONG
DTC 53 ~ RIGHT FRONT CHANNEL IN RELEASE TOO LONG

2

1
e
a é 2 Br || 1 Right front motor high
1 Br/B ]' 17 Right front motor low
5 é 8 lg II 9 Left front motor high
5 Lg/B |' 7 Left front motor low
4 P || 32 Rear motor high
é 3 P/B || 16 Rear motor low
Motor pack
EBCM

Left front motor
Right front motor

hr=

CIRCUIT DESCRIPTION:

These DTCs will diagnose a motor that is energized longer than expected. This couid occur if a wheel speed
sensor is malfunctioning, the motor does not turn, the front solenoid mechanically fails to open or the mo-
tor wires are crossed.

FAILURE CONDITION:
DTCs 52 and 53 can be set only during an ABS stop. If the EBCM commands the front channel in release
for three seconds, a malfunction exists.

DIAGNOSTIC AIDS:

An “intermittent” malfunction may be caused by a sticking, binding or slipping mechanical part of the sys-
tem.

The frequency of the malfunction can be checked by using the enhanced diagnostic function ofthe TECH-1
as described in “TECH-1 Diagnostics” earlier in this section. DTCs 52 and /or 53 may fail if on ice and the
steering wheel is turned to lock during braking. Using the TECH-1, perform the hydraulic test to ensure that
the total brake system is functional.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughly checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-
minal-to-wiring connections or physical damage to the wiring harness.

61A30-5B-78-1


James
http://www.rhinoman.org




ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B-79

IMPORTANT: DTC 52 or 53
Excessive drag or high resistance in the base brake or suspension system
must be inspected and corrected before proceeding with DTC diagnosis.

Are there any wheel speed DTCs, DTC 56 or 61 currently set?

NO YES
! I T,
e Test vehicle during a steady decel condition from , Proceed to that DTC chart first. :

56 km/h (35 mph}to Okm/h (0 mph}while monitoring| - ---"~--~""-"-="=°---""7"°"
all wheel speed on TECH-1 data list.

Do any of the wheel speeds indicate erratic or
intermittent operation?

NO YES
Y 1
e Stop engine and return ignition switch to "ON". Proceed to wheel speed = 0 DTC for affected wheel.

& Using the manual control function of TECH-1, select
applicable front motor apply and apply motor.

& Apply firm pressure on brake pedal.

# Select applicable front motor release and command
release of motor.
Did brake pedal fall?

|
YES NO

® Remove foot from brake pedal. l

e Select applicable front solenoid apply function of Brake Brake pedal rose.

TECH-1 and energize solenoid. pedal
® Apply firm pressure to brake pedal. did not |

Did brake pedal fall? move. Repair crossed wires to applicable

front ABS motor ¢ircuit.
|
NO YES ¢ Using TECH-1, perform gear tension relief
l function.

® Separate motor pack from hydraulic modulator.

® Grasp the applicable front gear on the hydraulic
modulator and attempt 1o move the gear in either
direction.
Can gear be moved by hand?

e Firm pressure still applied
to brake pedal.

e Using TECH-1, command
applicable front sclenoid “OFF”.
Did brake pedal fall?

' ]

} r Y ] ¥
* Switch applicable front Malfunction is not Replace motor Replace hydraulic
solenoid with other front present at this time. pack. modulator.
solenoid and repeat Refer to “DIAG-
previous test. NOSTIC AIDS” on
Did brake pedal fall? facing page.
i
YES NO NOTE:
l l e After all diagnosis is complete, clear DTCs and test
. - drive vehicle for three (3} drive cycles to verify that
¢ Using TEQH"" Fe;f orm Relplacge da pplicable DTC does not reset. A drive cycle consists of starting
?ear tension relie sofenord. the vehicle, driving over 16 km / h (10 mph], and then
uncltlon. drauli keying down.
® Replace hydraulic ® This chart assumes that a current DTC is stored
modulator. indicating that this malfunction is present.
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5B-80 ANTILOCK BRAKE SYSTEM (ABS) {OPFIGNAL)

DTC 54 - REAR CHANNEL IN RELEASE TOO LONG

2

’ -
é 2 Br { Right front motor high
1 Br/B E Right front motor low
é 8 Lg E Left front motor high
5 Lg/B E Left front motor low
3, é 4 P {E__; Rear motor high
3 P/B E Rear motor low

1. Motor pack
2, EBCM
3. Rear motor

CIRCUIT DESCRIPTION:
This DTC will diagnose a motor that is energized longer than expected. This could occur if a wheel speed
sensor is malfunctioning, the motor does not turn or the motor wires are crossed.

FAILURE CONDITION:
DTC 54 can be set only during an ABS stop. If the EBCM commands the rear channel in release for three
seconds, a malfunction exists.

DIAGNOSTIC AIDS:

An “intermittent” malfunction may be caused by a sticking or binding mechanical part of the system.
The frequency of the malfunction can be checked by using the enhanced diagnostic function ofthe TECH-1
as described in “TECH-1 Diagnostics” earlier in this section. Using the TECH-1, perform the hydraulic test
to ensure that the total brake system is functional.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughly checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-
minal-to wiring connections or physical damage to the wiring harness.

61A30-58-8¢-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-81

DTC 54 - (Page 1 of 2)

IMPORTANT:

Excessive drag or high resistance in the base brake or
suspension system must be inspected and corrected
before proceeding with DTC diagnesis.

Are there any wheel speed DTCs or DTC 64 currently set?

NO YES
¥ v
* Test vehicle during a steady decel condition from Froceed to that DTC chart first.

56 km/h (35 mph) to 0 km/h {0 mph} while
monitoring all wheel speed on TECH-1 data list.
Do any of the wheel speeds indicate erratic or
intermittent operation?

—

NO YES

! !
& Turn ignition switch to "LOCK”. Proceed to wheel speed = 0 DTC for affected wheel.
# Raise rear of vehicle and support as indicated in

SECTION 0A of the Service Manual mentioned in
FOREWORD of this manual.
For 4WD model, check if transfer shift position is
2H.

® Spin both rear wheels and confirm physical
condition of base brake system.
Could both rear wheels be spun freely by hand?

YES NO

{ i
& Turn ignition switch to "ON”, Repair source of resistance in brake system.
e Using manual control function of TECH-1, select

rear motor apply.

® Apply firm pressure on brake pedal.

® Command apply of rear motor and have assistant
try to spin rear wheels by hand.
Could rear wheels be spun by hand?

YES NO
I !
. Go to following page of this chart (Page 2 of 2). ' Malfunction is not present at this time. Refer to
------------------------- “DIAGNOSTIC AIDS” on facing page.

NOTE:

o After all diagnosis is complete, clear DTCs and test drive vehicle for three (3) drive cycles to verify that DTC does
not reset. A drive cycle consists of starting the vehicle, driving over 16 km/ h {10 mphl}, and then keying down.
¢ This chart assumes that a current DTC is stored indicating that this malfunction is present.
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5B-82 ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL)

MNOTE:
e After all diagnosis is complete, clear DTCs and test drive vehicle for three (3)

drive cycles to verify that DTC does not reset. A drive cycle consists of starting
the vehicle, driving over 16 km/h {10 mph), and then keying down.

® This chart assumes that a current DTC is stored indicating that this malfunction
is present.

...................................

. Continued from DTC 54 (Page 1 of 2). '

LR

& With firm pressure on brake pedal still applied,
command a release of the rear motor.
Can wheels be moved?

YES NO

Y !

DTC 54 - (Page 2 of 2)

Using TECH-1, perform gear tension relief function, Repair crossed wires at rear motor circuit.

Turn ignition switch to "LOCK".

Remove hydraulic modulator/motor pack
assembly.

Separate motor pack from hydraulic modulator.
Connect motor pack wiring.

Turn ignition switch to "ON",

Using TECH-1, perform motor test.

Do all three motor pack gears {Small gears) spin
freely?

NO YES
! !

Replace motor pack. Replace hydraulic modulator.

61A30-5B-82-1
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ANTILOCK BRAKE SYSTEWN (ABS) (OPTIONAL) 5B-83

DTC 55 - EBCM MALFUNCTION

CIRCUIT DESCRIPTION:
This DTC identifies a malfunction detected by the MDI custom IC. It also insures the cause of the malfunc-
tion is not a result of a problem with the ABS Enable Relay under a DTC 55 malfunction.

DIAGNOSTIC AIDS:
The frequency of the malfunction can be checked by using the enhanced diagnostic function of the TECH-1
as described in “TECH-1 Diagnostics” earlier in this section.

DTC 55 - EBCM MALFUNCTION

NOTE:
This chart assumes that a current DTC is stored indicating that
this malfunction is present.

¢ Turn ignition switch to "ON".
e Using TECH-1, read DTCs,
Is DTC 55 currently set?

|

YES NO
1 i
e Using TECH-1, clear DTCs. Malfunction is intermittent.
® Test drive vehicle for three (3} drive cycles. A drive Refer to above "DIAGNOSTIC AIDS”.

cycle consists of key-on, drive vehicle over 16 km/h
(10 mph) then key down. Then key up.
Does DTC 55 reset?

YES NO
' 1
Replace EBCIM. Malfunction is intermittent.
Refer to above "DIAGNOSTIC AIDS”.
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5B-84 ANTILOCK BRAKE SYSTEM (ABS} (ORTIONAL)

DTC 56 - LEFT FRONT MOTOR CIRCUIT OPEN
DTC 61 - RIGHT FRONT MOTOR CIRCUIT OPEN
DTC 64 - REAR MOTOR CIRCUIT OPEN

1
L
a é 2 Br —{ 1| Right front motor high
1 Br/B ﬁ’ 17 Right front motor low
3 i 6 Lg j’ 9 Left front motor high
5 Lo/B — 7 ] [ Left front motor low
5 é 4 P 1' 32 | Rear motor high
3 P/B Il 16 Rear motor low
1. Motor pack
2. EBCM
3. Left from motor
4. Right front motor
5. Rear motor
CIRCUIT DESCRIPTION:

These DTCs identify a motor that cannot be energized due to an open in its circuitry.

FAILURE CONDITION:
DTCs 56, 81 and 64 can be set only when the motor is commanded off. i the EBCM detects an out of range
voltage on either of the motor circuits (indicating an open circuit}, a maifunction exists.

DIAGNOSTIC AIDS:

Using TECH-1, select manual control function and exercise motor movement of affected channel in both
directions while applying light pressure on the brake pedal.

If erratic or "jumpy” brake pedal movement is detected while performing an “apply” or “release” function
of the motor, an intermittent malfunction may be indicated.

An “intermittent” malfunction may be caused by a poor connection, rubber through wire insulation or a
wire that is broken inside the insulation.

If the malfunction is not current, wiggle the wires of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction in the motor circuitry or connections.

The frequency of the malfunction can be checked by using the enhanced diagnostic function of the TECH-1
as described in "TECH-1 Diagnostics” earlier in this section.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughly checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-
minal-to-wiring connections or physical damage to the wiring harness.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-85

NOTE:

¢ After all diagnosis is complete, clear DTCs and test drive vehicle for three {3) drive
cycles to verify that DTC does notreset. A drive cycle consists of starting the vehicle,
driving over 16 km /h {10 mph), and then keying down.

® This chart assumes that a current DTC is stored indicating that this malfunction is

present.

Does DTC 56, 61 or 64 occur intermittently?

DTC 56, 61 or 64

NO

i

YES

Y

® Turn ignition switch to “"LOCK".

& Disconnect 6-way connector from rnotor pack.

® Using specified digital multimeter, measure
resistance across applicable motor pack terminals.

Refer to "DIAGNOSTIC AIDS” on facing page.

DTC Motor pack terminals
56 5 — 6
61 1T —— 2
64 3 —  — 2

Is resistance betow 2000 Q7

YES

!

NO

!

® Disconnect EBCM connector E124.
¢ Using specified digital multimeter, measure
resistance between following applicable terminals.

Replace motor pack.

EBCM harness Motor pack
DTC connector £124 — harness
terminal connector terminal
56 g9 —— 6
61 ] 2
64 32 — 4

Is resistance 2 Q or less?

YES

1

.

NO

!

® Using specified digital multimeter, measure
resistance between following applicable terminals.

Repair open or high resistance in CKT "Lg” "Br* or
HPM.

EBCM harness Motor pack
DTC connector E124 — harness
terminal connector terminal
b6 7 ————— 5
61 17 —— 1
64 16 3

Is resistance 2 Q or less?

YES

!

NO

!

Check for poor contact or corrosion at EBCM
connector £124 and motor pack 6-way connector.
If OK, replace EBCM.

Repair open or high resistance in CKT “Lg/B"” "Br/B"
or “P/B".
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5B-86 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

DTC 57 - LEFT FRONT MOTOR CIRCUIT SHORTED TO GROUND
DTC 62 - RIGHT FRONT MOTOR CIRCUIT SHORTED TO GROUND
DTC 65 - REAR MOTOR CIRCUIT SHORTED TO GROUND

Rear motor high

1
e P
4 é 2 Br il 1 Right front motor high
1 Br/B II 17 Right front motor low
3 é 6 Lg E 9 Left front motor high
5 Lg/B ll 7 Left front motor low
—
132
[~
118 |

‘ m )
w E-Y
)

P8

Rear motor low

Motor pack
EBCM

Left front motor
Right frent motor
Rear motor

mpwne

CIRCUIT DESCRIPTION:

These DTCs identify a motor circuit that is shorted to ground. This malfunction will not allow the motor to
be controlled at the commanded current rate or will cause the driver circuit to allow current directly to
ground.

FAILURE CONDITION:
DTCs 57, 62 and 65 can be set anytime. If the EBCM detects an out of range voltage on either of the motor
circuits {indicating a circuit shorted to ground), a malfunction exists.

DIAGNOSTIC AIDS:
Refer to DTCs 56, 61 and 64.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B-37

NOTE: DTC 57, 62 or 65

o After all diagnosis is complete, clear DTCs and test drive vehicle for three (3) drive
cycles to verify that DTC does not reset. A drive cycle consists of starting the vehicle,
driving over 16 km /h (10 mph), and then keying down.

# This chart assumes that a current DTC is stored indicating that this malfunction is
present.

Does DTC 57, 62 or 65 occur intermittently?

NO YES
Y ¥
® Turn ignition switch to “LOCK”, Refer to “DIAGNOSTIC AIDS” on facing page.
e Disconnect 6-way connector from motor pack and
EBCM connector E124.

® Using specified digital multimeter, measure the
resistance between ground and terminal “8”, "2”
or “4” of the 6-way motor pack harness connector.
Does specified digital multimeter display
resistance as "OL” {Infinite)?

YES NC
® Measure the resistance between ground and Repair short to ground in CKT “Lg”, "Br" or "P”".
terminal “5", 1" or "3" of the 8-way motor pack

harness connector.
Does specified digital multimeter display
resistance as “OL" {Infinite)?

YES NO
{ I

¢ Measure the resistance between ground and Repair short to ground in CKT “Lg/B", “Br/B” or
terminal “6", "2" or “4" of the motor pack. “P/B".

Does specified digital multimeter display
resistance as "OL" {infinite)?

YES NOC
{ ¥
Replace EBCM and recheck ABS system. Replace motor pack.
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58-88 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 58 - LEFT FRONT MOTOR CIRCUIT SHORTED TO BATTERY
DTC 63 - RIGHT FRONT MOTOR CIRCUIT SHORTED TO BATTERY
DTC 66 - REAR MOTOR CIRCUIT SHORTED TO BATTERY

;
/ 2
4 é 2 Br E 1 Right front motor high
1 Br/B |’ 17 Right front motor low
3 i 6 Ly ll 9 Left front motor high
5 Lg/B 11 7 Left front motor low
5 é 4 P —Ii 82 | Rear motor high
3 F/B II 16 Rear motor low
1. Motor pack
2. EBCM
3. Left front motor
4. Right front motor
5. Rear motor

CIRCUIT DESCRIPTION:

These DTCs identify a motor circuit that is shorted to battery or a motor that has low or no resistance.
This malfunction will not allow the motor to be controlled at the commanded current rate or will cause the
motor to turn in the opposite direction or not at all.

FAILURE CONDITION:

DTCs 58, 63 and 66 can be set only when the motor is commanded off. If the EBCM detects an out of range
voltage on either of the motor circuits {indicating a circuit shorted to battery or a motor shorted), a malfunc-
tion exists.

DIAGNOSTIC AIDS:
Refer to DTCs 56, 61 and 64.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) SB-89

DTC 58, 63 or 66
NOTE:
e Aftar all diagnosis is complete, clear DTCs and test drive vehicle for three (3) drive
cycles to verify that DTC does not reset. A drive cycle consists of starting the vehicle,
driving over 16 km /h (10 mph}, and then keying down.
# This chart assumes that a current DTC is stored indicating that this malfunction is
present.
Does DTC 58, 63 or 66 occur intermittently?
NO YES
¥ i
Is DTC 386 also set? Refer to "DIAGNOSTIC AIDS” on facing page.
NO YES
Y }
& Turn ignition switch to "LOCK", Proceed to that DTC chart first.
® Disconnect 6-way connector from motor pack and
EBCM connector E124.
e Turn ignition switch to “ON".
e Using specified digital muitimeter, measure the
voltage between ground and terminal "6", "2” or
"4" of the 6-way motor pack harness connector.
ls voltage 1 volt or less?
|
YES NO
¢ Measure the voltage between ground and terminal Repairshortto voltage in CKT “Lg”, "Br” or “P".
"B, "1" or "3" of the 6-way motor pack harness
connector.
Is voltage 1 volt or less?
I
YES NO
' ¥
& Turn ignition switch to “LOCK”". Repair short to voltage in CKT “Lg/B”, "Br/B” or
® Using specified digital multimeter, measure the "PIB”.
resistance between following applicable terminals.
DTC Motor pack terminals
58 5 — 6
63 1 — 2
66 3 — 4
Is resistance greater than 0.4 ohms?

YES NO
i !
\ Replace EBCM. Replace motor pack.

61A30.8B-89-1


James
http://www.rhinoman.org




5B-90 ANTILOCK BRAKE SYSTEM (ABS) (OPFIONAL)

DTC 76 - LEFT FRONT SOLENOID CIRCUIT OPEN OR SHORTED TO BATTERY
DTC 78 - RIGHT FRONT SOLENOID CIRCUIT OPEN OR SHORTED TO BATTERY

3

/

B m RW Il 29 | Right front solenoid
B m BIW 30 | Left front solencid

1. Left front solenoid
2. Right front solencid
3. EBCM

CIRCUIT DESCRIPTION:

These DTCs identify a solenoid that cannot be energized due to an open in its circuitry, or a solenoid that
is always energized due to a short to battery in its circuitry between the driver and solenoid. An open will
not allow proper ABS operation, but the short to battery simply turns the solenoid on. A path for base
brakes is still allowed once the motor re-homes and the check ball is lifted off its seat during initialization.

FAILURE CONDITION:
DTCs 76 and 78 can be set only when the solenoid is commanded off. If the EBCM detects an excessive
voltage in the solenoid control circuit, a malfunction exists.

DIAGNOSTIC AIDS:

An "intermittent” malfunction may be caused by a poor connection, rubbed through wire insulation ora
wire that is broken inside the insulation.

The frequency of the malfunction can be checked by using the enhanced diagnostic function ofthe TECH-1
as described in "TECH-1 Diagnostics” earlier in this section.

Any circuitry that is suspected of causing the intermittent malfunction should be thoroughly checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-
minal-to-wiring connections or physical damage to the wiring harness.
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ANTILOCK BRAKE SYSTEM {ABS} (OPTIONAL) 58-91

NOTE:

DTC 76 or 78

This chart assumes that a current DTC is stored indicating that this malfunction is present.

& Turn ignition switch to “LOCK".

¢ Disconnect EBCM connector E124.

® Turn ignition switch to "ON”.

® Using specified digital multimeter, measure the
voltage between ground and terminal “30" or 729"
of EBCM harness connector E124.
Is voltage 1 volt or less?

YES

!

|

NO

!

® Turn ignition switch to "LOCK”.

* Disconnect front solenoid connector.

& Using specified digital multimeter, measure the
resistance between terminal “30” or “29” of EBCM
harness connector E124 and terminal “1” of
applicable front sclenoid harness connector,

Is resistance 2 ohms or less?

Repair short to voltage in CKT “BI/W"* or "RIW",

YES

!

—

NO

!

® Measure the resistance between terminal “1” and
terminal "2” of applicable solenoid.
Is resistance between 2.5 and 5 ohms?

Repair open or high resistance in CKT “BI/W" or
IIR/WH.

YES

NO

!

¢ Measure the resistance between ground and
terminal 2" of applicabie solenoid harness
connector.
Is resistance 2 ohms or less?

Replace solenoid.

YES

!

|

NO

!

& Reconnect solenoid connector and ERCM
connector E124.

® Turn ignition switch to “ON”.

# Using TECH-1, clear DTCs.

L Does DTC 76 or 78 reset?

Repair open or high resistance in CKT "B",

YES

'

Replace EBCM.

NO

Malfunction is intermittent.
Refer to "DIAGNOSITIC AIDS” or facing page.
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5B-92 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 77 - LEFT FRONT SOLENOID CIRCUIT SHORTED TO GROUND
DTC 81 - RIGHT FRONT SOLENOID CIRCUIT SHORTED TO GROUND

/3

2
B m RW 29 | Right front solenoid
B m BUW 30 | Left front solenoid

1. Left front solencid
2. Right front solenoid
3. EBCM

CIRCUIT DESCRIPTION:

These DTCs identify a solenoid that cannot be energized due to an open in its driver circuitry, or a short to
ground between the solenoid driver and the solenoid. These maifunctions can affect ABS operation since
the flow of brake fluid to the caliper cannot be stopped, making ABS operation for that channel impossible.

FAILURE CONDITION:
DTCs 77 and 81 can be set only when the solenoid is commanded on. [f the EBCM detects the solenoid con-
trol circuit voltage is out of specification, a malfunction exists.

DIAGNOSTIC AIDS:
Refer to DTCs76 and 78.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B-93

DTC 77 or 81
NOTE:
This chart assumes that a current DTC is stored indicating that this malfunction is present.
® Turn ignition switch to "LOCK”.
¢ Disconnect applicable solenoid connector.
& Using specified digital multimeter, measure the
resistance between ground and terminal “1" of
applicable solenoid.
Does specified digital multimeter display
resistance as "OL” {Infinite)?
YES NO
¢ Using specified digital multimeter, measure the Replace solenoid.
resistance between terminal "1 and terminal “2"
of the applicable solenoid.
Is resistance between 2.5 and 5.0 chms?
I
YES NO
) Y
¢ Disconnect EBCM connector E124. Replace solenoid.
® Measure the resistance between ground and
terminal 30" or “29" of EBCM harness connector
E124.
Does specified digital multimeter display
resistance as “OL” (Infinite)?
YES NO
1 i
® Measure the resistance between terminal “30” Repair short to ground in CKT "BI/W” or “R/W". l
or 29" of EBCM harness connector E124 and
terminal 1" of the applicable solenoid harness
connector.
Is resistance 2 ochms or less?
YES NO
® Reconnect solenoid connector and EBCM Repair open or high resistance in CKT “BI/W" or
connector E124, “R/W*,
® Turn ignition switch to "ON*.
® Using TECH-1, clear DTCs.
Does DTC 77 or 81 reset?

.

YES NO
!
Replace EBCM. Malfunction is intermittent.
' Refer to “DIAGNOSTIC AIDS” on facing page.
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5B-94 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

DTC 82 - CALIBRATION MALFUNCTION

CIRCUIT DESCRIPTION:

This DTC allows the EBCM to check for a calibration malfunction by comparing the calibration value to a
known value stored in the EEPROM. This DTC is also used a security measure to prevent improper use of
calibrations or changes to these calibrations that may alter the designed function of ABS.

FAILURE CONDITION:
DTC 82 can be set at key-up. If the program identifiet is incorrect or the memory checksum is incorrect, a
malfunction exists.

DIAGNOSTIC AIDS:

An intermittent DTC 82 may be caused by a bad cell in the EEPROM that is sensitive to temperature
changes. If DTC 82 failed more than once, but is intermittent, replace the EBCM.

The frequency of the malfunction can be checked by using the enhanced diagnostic function of the TECH-1
as described in “TECH-1 Diagnostics” earlier in this section.
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B-95

DTC 82

NOTE:
This chart assumes that a current DTC is stored indicating that this malfunction is present.

# Turn ignition switch to "ON".
® Using TECH-1, ¢clear DTCs.
¢ Does DTC 82 reset?

YES NO
Replace EBCM and verify ABS operation. Malfunction is not present at this time.
Refer to “DIAGNOSTIC AIDS” of facing page.
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5B-95 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

DTC 83 - IDLE-UP CIRCUIT OPEN OR SHORTED TO BATTERY OR GROUND

— =1 Ildle up
20 P 8! signai

1. EBCM
2. ECM

CIRCUIT DESCRIPTION:

The EBCM and the Engine Control Module (ECM} are connected through CKT “P/W”. If an open or short
to battery occurs in CKT "P/W”, the EBCM is unable to signal the ECM to increase engine speed. If a short
to ground occurs in CKT “P/W”, the ECM will receive a false signal and will raise engine’s idle speed
constantly.

FAILURE CONDITION:
DTC 83 can be set anytime only when the EBCM detects an open or short to ground in CKT "P/W"”. The
EBCM will set DTC 83 due to a short to battery in CKT "P/W" only when idle-up command is active.

DIAGNOSTIC AIDS:
Refer to DTCs 76 and 78.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 58-97

® Using TECH-1, select "IDLE-UP TEST” under misc. tests,

& Monitor the status of the idle-up circuit.

Does TECH-1 display idle-up circuit as “FAILED".

DTC 83

YES

NO

I :

# Turn ignition to “LOCK”,

& Disconnect EBCM harness connector
E124.

® Disconnect ECM harness connector E34.

® Using specified digital multimeter,
measure the resistance between ground
and EBCM harness connector E124,
terminal 15",
Is resistance “OL" (Infinite)?

l

& Using the up & down arrow keys ON the
TECH 1 keypad, command “IDLE UP”,
Does TECH 1 display "IDLE UP
COMMAND ON" & "ACTIVE"?

I

NO YES
] v
® Using TECH-1, clear
DTCs.

Does DTC 83 reset?

—

YES NO

YES NO
® Turn ignition to "ON*, Repair short
¢ Using specified digital multimeter, to ground in
measure the voltage between ground CKT "Pjw".
and EBCM harness connector E124,
terminal " 15",
is voltage less than 2 volts?
J
YES NO
¢ Turn ignition to “LOCK”. Repair short
¢ |nspect EBCM and ECM connectars for to voltage in
poor connection. CKT "P/W".

¢ Reconnect all harness connectors.

¢ Using TECH-1, clear DTCs and
command idle-up under misc. test.
Does engine RPM increase to
approximately 1500 rpms?

] !

Malfunction not present at
this time. Refer to
"DIAGNOSTIC AIDS” on
facing page.

NO

!

® Using, measure voltage between
ground and EBCM connector, terminal
“15” by backprobing.

® Using TECH-1, command idie-up under
misc. Test while monitoring voltage.
Does voltage change from 5 volts to
about 1 voltwhen commanding idle-up?

NO YES

| }
Replace Replace
EBCM. ECM.

[ ves

# Using TECH-1, slear DTCs.
Does DTC 83 reset?

NO YES

' 1

Malfunction not present at Replace
this time, refer to EBCM.
"DIAGNOSTIC AIDS” on
facing page for additional
information.
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6B-98 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 85 - EBCM TURNED ON THE BRAKE WARNING LIGHT DUE TO BASE BRAKE

FAILURE
11 — - -
YJI’G BiW BIIW
Y - -
B/BI o B/W o = 1 @m
Y[B ——O0 N O0— ! 1
Y Y/G B/W Y/G
ignition } - - 1

]

power 25 Y/G

supply ° g rt-c-f--n
V[W \'s 1 |
k |
wamng |23} or R/B 13} rre {3 51—
light V/G Iy H:l_o,r /é
7
4\ ’;14 017

:

1
I
|
13 6 I
|3
o ’ |
5 —a—0— 3| or r/8I (71— |
ABS | a0 A2k —2
2

in
paming [ 21 |- /B — 4 —TI Y/G
relay
5
1. Brake warning light 5. ABS check relay 9. Connector “G11" 13. DRL controller (If equipped)
2. ABS warning light 6. Parking brake switch 10. "1G” fuse 14. Differential switch
3. Combination meter 7. Brake fluid level switch 11. “TURN BACK” fuse 15. Resister
4. EBCM 8. Connectors "E38" & "G06" 12. Diode
CIRCUIT DESCRIPTION:

The proportioning valve contains a normally open differential switch. This switch closes when there is a
loss of pressure in the front brakes hydraulic circuit.

When differential switch closes, it grounds CKT “R/B” and “"V/W" {or "V/G"); turning on the "BRAKE"
warning light and it signals the EBCM to shut down the ABS.

The function of the diode between CKT "R/B” and "V/W" is to prevent a grounded signal to the EBCM when
either the parking brake is applied or the brake fluid level switch is closed, thus preventing a false DTC 85.

FAILURE CONDITION:
DTC 85 can be set anytime. If the EBCM detects a loss of front base brake pressure, a faulty differential
switch, or a short in the “BRAKE” warning light CKT "R/B”, a malfunction exists.

DIAGNOSTIC AIDS:
Refer to DTCs 76 and 78.
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ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL)

5B-99

DTC 85

® Turn ignition to "LOCK”".
e Disconnect differential switch connector.

terminals,
Does specified digital multimeter display "OL” {infinite}?

e Using specified digital multimeter, measure the resistance between differential switch

YES

i

* With specified digital multimeter still, connected to
differential switch, depress firmly on brake pedal
while observing specified digital multimeter.

Does the specified digital multimeter display “OL”
{infinite)?

YES

!

® Disconnect EBCM harness connector E124.

® Remove "IG” fuse.

e Using specified digital multimeter, measure the
resistance between ground and EBCM harness
connector E124, terminal “23”.

Is resistance less than 2 ohms?

NG

=

Diagnose for loss of base brake hydraulic
pressure in one of the circuits between the
master cylinder and the hydraulic
modulator. If base brake system OK, replace
the hydraulic modulator.

NO

!

& Reconnect "IG” fuse.

¢ Turn ignition to “ON".

* Using specified digital muitimeter, measure the
voltage between ground and EBCM harness
cennector E124, terminal "23".

Is voltage approximately 10 volts?

YES

!

¢ Apply the parking brake.

® Disconnect diods.

e Using specified digital multimeter,
measure the resistance between ground
and EBCM harness connector E124,
terminal “23".

Is resistance less than 2 ohms?

AIDS” on facing page for
additicnal informaticn.

YES NO I
YES NO
Y '
& Turn ignition to "LOCK”". Replace ABS * 'L
¢ Reconnect EBCM harness resistor. Repair short Replace diode.
connector E124 and differential to ground in
switch connector. CKT “V/W"
¢ Using TECH-1, clear DTCs and {or "V/G").
recheck.
Does DTC 85 reset?
I
YES NO
Replace the Malfunction not present at this
EBCM. time. Refer to "DIAGNOSTIC
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5B-100 ANTILOCK BRAKE SYSTEM (ABS) {ORTIONAL})

DTC 86 - EBCM TURNED ON THE BRAKE WARNING LIGHT

—
Y;IfG BW BIIW

Y - - 1
B/BI g:f—- B/W @or
Y /B -0 T ]
l ’ Y Y{G BW Y/G
o] ignition - - 4
pgower EI— YiG ]

1
) supply r-——-+4---94
V/W ' '
A BB
ig /l
™ i E "

f—3

R/BI
ABS 5|—a—ga—ar or 2}-r/BI —E—@—___z
I\rga;\r?mg 21 I— B/BI 4 A LIN _ZJ YIG

; relay

Brake warning light
ABS warning light
Combination meter
EBCM

ABS check relay

o]

DhRBN=

CIRCUIT DESCRIPTION:

This DTC is provided as an informational only DTC, and reflects the status of the command issued by the
EBCM to illuminate the "BRAKE” warning light. If another DTC issues a command to illuminate the
“BRAKE” warning light, DTC 86 will be stored in EEPROM as a history DTC at the conclusion of the ignition
cycle.

DIAGNOSTIC AIDS:

Any ABS mechanical DTC that issues a command to illuminate the “BRAKE” warning light will also result
in DTC 86 being stored in EEPROM during shut down. These DTCs are: 42, 46 and 51. If the motors are not
in their home position, certain electrical DTCs will also command the “BRAKE” warning light on. These
DTCs are: 14, 16, 18, 36, 55, 64, 65 and 66.

If any of these DTCs are indicated along with DTC 886, they must be corrected prior to addressing a DTC 86
malfunction.
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ANTILOCK BRAKE SYSTEM (ABS) [OPTIONAL) SB-101

DTC 86
NOTE:
This chart assumes that a current DTC is stored indicating that this malfunction is present.
Are any DTCs currently set with DTC 867
N

NO YES

{ i
DTC 86 set due to vehicle transient voltages, clear Proceed to “DIAGNOSTIC AIDS” on facing page of
DTC. this chart.
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5B-102 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL]

DTC 87 - BRAKE WARNING LIGHT CIRCUIT OPEN

power
supply

Brake
waming
light

ABS
waming
light
relay

B/BI
Y/BW
l L \ Ignition
AN

11 1
v/ Biw B/W
Y - -
r
7 BW U
1 |
v 7c) BIW Y/G
|
e 1 J - s T
—-22-1 viG 15 Jg_ - 7!1_ -
— AN —— ? :— -:
V/W
B R/B [13}- mB —[é:—é 3

21 }— B/8I

or
V/IG
14

5

) e W

4 I —

/

5

2]

’ T
13 6

R/BI
3 or
BI/O

P
R/BI 7]

=1,

YiG

1. Brake warning light 5. ABS check relay 9. Connector "G11” 13. DRL controlier {if equipped)
2. ABS warning light 8. Parking brake switch 10. "1G” fuse 14. Differential switch
3. Combination meter 7. Brake fluid level switch 11. "TURN BACK” fuse 15. Resister
4. EBCM 8. Connectors "E38" & "(G06” 12. Diode
CIRCUIT DESCRIPTION:

This DTC is used to verity the EBCM has continuity to the “BRAKE" warning light in case the EBCM must
turn it on. This will only occur if an ABS malfunction is detected that may degrade base brake operation.
Because ABS is not the only device controlling the “BRAKE” warning light (parking brake switch and brake

fluid level switch may also turn it on), a short to ground in this circuit cannot be detected.

FAILURE CONDITION:

DTC 87 can be set after vehicle speed exceeds 8 km/h (5 mph). If the “BRAKE" warning light circuit voltage

is out of specification {indicating an open circuit), a malfunction exists.

DIAGNOSTIC AIDS:

Refer to DTCs 76 and 78.
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B-103

e Turn ignition switch to "ON",

® Release parking brake.

® Select data list function of TECH-1.

¢ Monitor "BRAKE” warning light status.
Does TECH-1 indicate "CIRCUIT QPEN"?

YES

}

—

NO

¥

DTC 87 - (Page 1 of 2)

* Select lamp test function of TECH-1.

Is “"BRAKE" warning light "ON"?

¢ Command “BRAKE” warning light "ON".

¢ Turn ignition switch to “LOCK”".
® Disconnect EBCM connector E124.
& Turn ignition switch to "ON”.

® Apply parking brake.

® Using specified digital multimeter, measure the voltage
between ground and terminal "23" of EBCM harness

connector E124,
Is voltage 1 volt or less?

YES

!

NO

¥

¢ Turn ignition switch to
"LOCK”,

® Using a TECH-1, clear
DTCs.

® Turn ignition switch to
I‘ION”.
Does DTC 87 reset?

Repair open or high resis-
tance in parking brake
switch circuitry.

YES NO
Replace the EBCM Malfunction is not present

NOTE:

Connector E38

10191817 ]6] o 1
22| 2112019 el 7]1sf15]14a[13 1211

Connector G11

(TZE1 !515D<i7]g|9[10|11|12|1‘:ﬁ

YES

!

at this time.
Refer to "DIAGNOSTIC
AIDS” on facing page.

X e Check connectors "E38" & " (G06”, terminal “ 13"
and cluster connector “G11”, terminal "8" for
poor cennection.

+ |f OK, then repair poor terminal contact for high
resistance in CKTs “R/B” and "V/W” (or "V/G").

¢ Connector terminal position {View from terminal side)

Connector G06

11

| |
13[14[15]16]17/18][19]20]21]22

¢ This chart assumes that a current DTC is stored indicating that this malfunction is present.
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5B-104 ANTILOCK BRAKE SYSTEM (ABS} {ORTIONAL)

NOTE:

DTC 87 - (Page 2 of 2)

This chart assumes that a current DTC is stored indicating that this malfunction is present.

Are instrument panel indicators working properly?

YES

Y

® Turn ignition switch to "LOCK".

e Disconnect EBCM connector £124,

o Turn ignition switch to “ON”,

& With iumper connected to ground, probe terminal
723" of EBCM harness connector E124.
Does "BRAKE" warning light illuminate?

.

Refer to SECTION 8 of the Service Manual mentioned |
in FOREWORD of this manual to diagnose [ /P cluster .
malfunction. !

YES

!

NO

{

e Check for poor terminal contact at terminal “23”
of EBCM harness connector E124.
e if OK, replace EBCM.

e Check connectors “E38” & "G08"”, terminal "13”
and I/P cluster connector “G11”, terminal”9” for
poor
connection.
e |f OK, then repair open CKTs “R/B” and "V/W" { or
"V/G"), open "BRAKE"
warning light bulb or open instrument panel
circuitry.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-105

BLANK
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5B-106 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 88 — BRAKE WARNING LIGHT CIRCUIT SHORTED TO BATTERY

11 - -
YiG B/W B/W
Y L - - I_1
| B/BI BW = - i
Y/B == 0— T }
J> l Y Y/G B/W Y/G
O Ignition —— - . - i
pgower 25 | YiG ppe | j’ ]
S s o v ant
Brake Viw
waming 23—_'— or —'|$ R/8 13 WBE :;3}—
light V/IG % 1 ljj_o,r /é :
4 14 017 7
h e S ¢ :
1 3
R/BI B ‘
slo o3 or {2} R/BI-{TH—{T)— |
ABS :t, BI/O —2
waming
light | 21 |~ B/BI —] 4 — T2 YIG
; relay
5
1. Brake warning light 5. ABS check relay 9. Connector "G11” 13. DRL controller {If equipped}
2. ABS warning light 6. Parking brake switch 10. “1G” fuse 14. Differential switch
3. Combination meter 7. Brake fluid level switch 11. "TURN BACK" fuse 16. Resister
4, EBCM 8. Connectors "E38” & "G06"” 12. Diode
CIRCUIT DESCRIPTION:

This DTC identifies a short to battery between the EBCM and the “BRAKE” warning light or an open driver
that does not allow the “BRAKE” warning light to be illuminated by the EBCM. This will only occur if an

ABS fauit is detected that may degrade base brake performance.

FAILURE CONDITION:

DTC 88 can be set only at the beginning of the three second bulb check or when the EBCM turns on the
“BRAKE” warning light because of another DTC. If the EBCM detects battery voitage onthe "BRAKE" warn-

ing light control circuit, a malfunction exists.

DIAGNOSTIC AIDS:

Refer to DTCs 76 and 78.
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

NOTE:

This chart assumes that a current DTC is stored indicating that this malfunction is present.

& Turn ignition switch to "ON”.

e [s warning light illuminated?

& Observe "BRAKE” warning light.

YES

!

I

NO

!

warning light "ON".
Is warning light iluminated?

Using TECH-1 lamp function, command “BRAKE”

NO

!

YES

!

Is DTC86 also set?

5B-107

DTC 88

NO

Y

|

YES

!

& Turn ignition switch to
"LOCK".

& Remove "TURN BACK”
and "IG” fuses.

#® Disconnect EBCM con-
nector E124.

& Turn ignition switch to
”ONM‘.

e Using specified digital
multimeter, measure the
voltage between ground
and terminal 23" of
EBCM harness connector
E124.

Is voltage 1 volt or less?

Malfunction is
not present at this
time.

Refer to "DIAG-
NOSTIC AIDS”
on facing page.

NO

!

YES

Check for low fluid level or
parking brake switch closed
and correct as necessary.

Proceed to DTC 86
diagnostic chart,

Repair short to voltage in
CKTs "R/B"”and “V/W" {or
”V,”G”).

Replace EBCM and
verify "BRAKE”
warning light func-
tions properly.
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5B-108 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC91 ~ OPEN STOP LIGHT SWITCH (BRAKE SWITCH) DURING DECELERATION
DTC92 - OPEN STOP LIGHT SWITCH (BRAKE SWITCH) WHEN ABS WAS REQUIRED

G 2: M/T model not equipped
with auto cruise control
system

1: M/Tmodel equipped with
auto cruise control system
& A/T model

o

1: M/Tmodel not equipped
with auto cruise control
system

3: M/T model equipped with
auto cruise controd system

Brake swi rmi
switch terminal GW & A/T model

(Stop light switch input)

[¢]

»

1. Stop light switch
2. Stop light
3. EBCM

CIRCUIT DESCRIPTION;

DTC91
This DTC is used to detect an open stop light switch in the non-ABS mode. The EBCM looks for decelera-
tion rates that would indicate braking action and verifies this assumption by requiring several repeats of
this detection method. In each case, ABS will not be availabie since no stop light switch input is seen.

DTC92
This DTC is run to determine the proper operation of the stop light switch. This is important because ABS
is activated when the stop light switch is closed. If the stop light switch is open, ABS will never be acti-
vated. Since this malfunction is difficult to detect under normal braking conditions, this malfunction is
only detected when ABS is required.

FAILURE CONDITION:

DTC 91 can be set if three deceleration cycles occur without a stop light switch input to the EBCM.

DTC 92 can be setifthe vehicle's speed is greater than 8km/h (5 mphy). Ifthe stop light switch was not closed
and a release was required on two channels for 0.5 seconds, a malfunction exists.

DIAGNOSTIC AIDS:
Refer to DTCs 76 and 78,
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-109

1s DTC 95 currently set?

DTC 91 or 92

]
NO YES
! Y

¢ Turn ignition switch to "ON".

& Using TECH-1, select ABS data list.

® Apply light pressure on brake pedal, while
montitoring stop light switch on TECH-1.
Does TECH-1 indicate stop light switch “ON”
within 25 mm (1 in.} of travel?

Proceed to DTC 95 Diagnostic Chart.

NO

!

l

YES

{

& With pressure still applied to brake pedal, observe
stop lights.
Are stop lights illuminated?

Malfunction is not present at this time.
Refer to “DIAGNOSTIC AIDS” on facing page.

YES

}

NO

!

® Turn ignition switch to “LOCK”.

¢ Disconnect EBCM connector £124.

® Turn ignition switch to "ON".

® Using specified digital multimeter, measure the
voltage between ground and terminal “3” of
EBCM harness connector E124 while applying firm
pressure on brake pedal.
Is voltage 10 volts or greater?

# Using specified digital multimeter, measure the
voltage between ground and terminal 2" of the
stop light switch (terminal "1” if automatic trans.).
Is voltage 10 voits or greater?

YES NO

|
NO YES

! !

! {

Repair short to ground or ® Check for poor

open in CKT "G/W”", contact at
EBCM con-
nector £124,
terminal "3”.

* [f OK, replace
EBCM.

¢ Measure the voltage ® Repair open or
between ground and short to ground in
terminal *1” of the CKT "G".
stop light switch e Replace stop fuse
{terminal "3" if if necessary.
automatic trans.) while
applying firm pressure
on brake pedal.
Is voltage 10 volts or
greater?

NOTE:
e#Connector terminal position:
{View from terminal side)
For stop light switch harness connector
Manual transmission model not equipped
with auto cruise control system,

&

Automatic transmission model

NO YES

! !

Misadjusted or faulty & Repair open in CKT
stop light switch. Adjust "GIW",
or replace switch as ® Refer to SECTION 8

necessary. of this manual

Manual transmission mode! equipped with auto cruise control system &

oThis chart assumes that a current DTG is stored indicating that this malfunction is present.

for additional
diagnosis.
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5B-110 ANTILOCK BRAKE SYSTEM {ABS) (ORTIONAL)

DTC 93 - DTC 91 OR DTC 92 SET IN CURRENT OR PREVIOUS IGNITION CYCLE

G
3
/
;
Brake switch terminal —é—']
{Stop light switch input) . G/W

Cla
+ n

1. Stop light switch
2. Stop light
3. EBCM

CIRCUIT DESCRIPTION:

This DTC is the second portion of DTCs 91 and 92. If DTCs 91 or 92 failed during the last ignition cycle, DTC
93 becomes a current failure during the next ignition cycle, keeping ABS disabled until a stop light switch
inputis seen. When a change is seen during an ignition cycle in which DTC 93 is a current malfunction, DTC
91 or 92 will clear itself and the end of the current ignition cycle and ABS will enable itself at the start of
the next ignition cycle. DTC 93 alone indicates DTCs 91 or 92 failed previously, but is intermittent or has
been corrected.

DIAGNOSTIC AIDS:

An "intermittent” malfunction may be caused by a poor connection, rubbed through wire insulation or a
wire that is broken inside the insulation.

The frequency of the malfunction can be checked by using the enhanced diagnostic function ofthe TECH-1
as described in "TECH-1 Diagnostics” earlier in this section.

Any circuitry that is suspected as causing the intermittent malfunction should be thoroughly checked for
backed out terminals, improper mating, broken locks, improperly formed or damaged terminals, poor ter-
minal-to-wiring connections or physical damage to the wiring harness.

Also, verify proper stop light switch operation using the data list of the TECH-1. As the brake is applied, the
data list should display the brake switch "ON" within 25 mm (1-inch) of travel.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-111

DTC 93
NOTE:
This chart assumes that a current DTC is stored indicating that this malfunction is present.
¢ Turn ignition switch to "ON”.
¢ Using TECH-1, read DTCs.
Is DTC 91 or 92 set as history or current DTCs.
|
YES NO
¥ v
Proceed to DTC that set and repair as necessary. Using enhanced diagnostic function of TECH-1,
verify malfunction frequency was low and clear DTC.
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5B-112 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

DTC 94 - STOP LIGHT SWITCH (BRAKE SWITCH) CONTACTS ALWAYS CLOSED

G
3
/
1
Brake switch terminal -3—| G
{Stop light switch input) | S | W

; | el

1. Stop light switch
2. Stop light
3. EBCM

CIRCUIT DESCRIPTION:

This DTC is run to determine the proper operation of the stop light switch. This is important because ABS
is activated when the stop light switch is closed and deactivated when the switch is open. If the stop light
switch is always closed, ABS operation will always be requested, resulting in potential hydraulic modulator
cycling (ABS cycling} on rough roads. Additionally, this malfunction will most likely result in a discharged
battery (due to the stop lights remaining illuminated) if the driver is not informed of this malfunction.

FAILURE CONDITION:
DTC 94 can be set when the vehicle reaches at least 40 km/h (256 mph}. If the stop light switch was never
open during two consecutive drive cycles, a malfunction exists.

DIAGNOSTIC AIDS:
Refer to DTCs 76 and 78.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B-113

DTC 94

NOTE:
This chart assumes that a current DTC is stored indicating that this malfunction is present.

® Turn ignition switch to "LOCK”.
® Observe stop lights.
Are stop lights OFF?

il

NO YES
® Disconnect stop light switch connector. ® Disconnect EBCM connector E124.
Are stop lights illuminated? & Turn ignition switch to "ON".

® Using specified digital multimeter, measure the
voltage between terminal "3” of EBCM harness

_ | connector E124 and ground.
YES NO Is voltage 2 volts less?
¥ !

Repair short to Misadjusted or malfunctioning I

voltage on CKT stop light switch. YES NO

"GIW. Adjust or replace switch as ¢ ‘

necessary.
& Turn ignition switch to Repair short to
"LOCK". voltage in CKT

¢ Inspect EBCM harness "GIW”.

connector E124, terminal
3" for poor contact,
® Reconnect all connectors.
* Test drive vehicle for 2
consecutive drive cycles
above 40 km/h (25 mph),
Does DTC 94 reset?

YES NG
! }
Replace EBCM. Malfunction is not present
at this time.

Refer to “DIAGNOSTIC
AIDS" on facing page.
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5B-114 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

DTC 95 — STOP LIGHT SWITCH (BRAKE SWITCH) CIRCUIT OPEN

G
3
/
1
Brake switch terminal EN G
(Stop light switch input) 3 ] W

»

1. Stop light switch
2. Stop light
3, EBCM

CIRCUIT DESCRIPTION:

This DTC is used to identify open stop light switch circuitry that prevent the stop light switch input to the
EBCM from changing states when the brake is applied. This DTC is used in conjunction with DTCs 91 and
92 to determine the cause of an open stop light switch malfunction.

FAILURE CONDITION:
DTC 95 can be set after initialization is completed. if the stop light switch input voltage is out of specification
for one second {indicating an open circuit), a malfunction exists.

DIAGNOSTIC AIDS:
Refer to DTCs 76 and 78.
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ANTILOCK BRAKE SYSTEM (AES) (OPTIONAL) 5B-115

DTC 95
NOTE: 9
This chart assumes that a current DTC is stored indicating that this malfunction is present.
# Turn ignition switch to “ON”,
e Using TECH-1, select ABS datalist, and monitor stop light switch status.
Does TECH-1 indicate that stop light switch is open?
I
YES NO
o Apply light pressure on brake pedal while monitoring stop light switch Malfunction is not present at this
status on TECH-1. time.
Does TECH-1 indicate stop light switch “ON” within 26 mm {1 in.} of Refer to “DIAGNOSTIC AIDS” on
travel? facing page.
YES
NG
* Apply firm pressure to brake pedal and observe stop lights.
Are stop lights illuminated?
YES NO
® Turn ignition switch to “LOCK". Repair open stop light circuit as
e Disconnect EBCM connector E124. directed in SECTION 8 of this
e Turn ignition switch to "ON". manual.
e Using specified digital multimeter measure the voltage between
ground and terminal “3” of EBCM harness connector E124 while
applying firm pressure on brake pedal.
1s voltage 10 volts or greater?
I
NO YES
i )
Repair open in CKT "G/W", Check for poor terminal contact at
EBCM.
1f OK, replace EBCM.
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5B-116 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

DTC 96 - 4WD SWITCH CIRCUIT OPEN

e

B/B!

4
aWD switch [ — ,—-r-/_ T
SWItC X n
input 6 oB s
/
' 1

1. 4WD switch 3. EBCM
2. 4WD indicator light 4. Connector "G09”

E

CIRCUIT DESCRIPTION:

lgnition voltage is supplied to the "4WD” indicator lamp through the “IG COIL" fuse. The 4WD switch is
open when the transfer case is set in Two-Wheel-Drive (2WD) or “Neutral” range.

In2WD mode, CKT "O/B" is supplied with current flowing through the “4WD” indicator lamp bulb filament.
The EBCM senses this current through connector E124, terminal “6” and determines the vehicle is in 2WD
mode.

In4WD mode, CKT “O/B" is grounded by the 4WD switch. This causes to turn on the “4WD" indicator lamp
and signals the EBCM determines the vehicle is in 4WD.

FAILURE CONDITION:
DTC 96 can be set anytime when the EBCM detects an open in CKT “C/B”, open 4WD indicator iamp bulb
filament, or open “1G COIL” fuse.

DIAGNOSTIC AIDS:
Refer to DTCs 78 and 78.
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ANTILOCK BRAKE SYSTEM {ABS} (OPTIONAL} 5B-117

# Turn ignition switch to “"LOCK”.
® Check “IG" fuse.
Is "1G" fuse open?

DTC 96 (Page 1 of 3)

NO

® Turn ignition to "ON”,

¢ Using TECH-1, select DATA LIST and monitor
4WD switch status while shifting transfer case
from "2WD" to "4WD".
Boes TECH-1 display show “4WD switch ON”
and "4WD light circuit ON"?

YES

'

Replace "IG” fuse, clear DTC
and recheck.

NO

Y ]

* Observe the "4WD" indicator light .
Is 4WD indicator light “ON"?

.

YES

1

¢ Using TECH-1, clear
DTCs and recheck.
Does DTC 96 reset?

B

YES NO

'

Malfunction not present at this
time. Refer to "DIAGNOSTIC
AIDS” on facing page for
additional information.

...............................

: Goto following page of this chart {page 2 of 3). !

_________________________________

|

YES

!

¢ Turn ignition to “LOCK”,

¢ Disconnect EBCM connector E124.

® Goto step equipped with * mark at
page 3 of 3.
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5B-118 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

DTC 96 (Page 2 of 3}

¢ Turn ignition to "LOCK".

e Remove combination meter.

e Remove 4WD indicator light bulb and inspect filament.
Is filament open?

NO YES
! !

e Inspect combination meter connector G09 for poor Replace 4WD indicator
contact. bulb.

¢ Inspect combination meter printed circuit for open AWD
indicator light circuit.

e Check for an open or high resistance in circuit between the
fuse and combination meter.
Do any of the above tests show an indication of an open

circuit?
I
NO YES
¢ Disconnect 4WD switch connector. Repair open or high resis-
* Make certain transfer case is set in "4WD", tance. Refer to SECTION 8
¢ Using specified digital multimeter, measure the resistance of the service manual
between 4WD switch terminals. mentioned in FOREWORD
is resistance less than 2 chms? of this manual.
YES NO
I T !
. Go to following page of this chart (Page 3 of 3). | Replace 4WD switch.
NOTE:

Connector terminal position:
(View from terminal side}
For combination meter connector G09

‘i}]zia [aTs [6][718 <) 9]1?111{12|13[14[15|1$

51A20-568-118-1
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N

+ Continued from DTC 96 chart (Page 2 of 3}. '

¢ Using, measure the resistance between 4WD switch
harness connector, terminal * 1” and EBCM connector E124,
terminal “6.”
Is resistance less than 2 ohms?

DTC 96 (Page 3 of 3)

YES

!

® |nstall combination meter.

¢ Turn ignition to “ON".

® Using specified digital multimeter, measure the voltage
between ground and EBCM harness connector E124,
terminal “6.”
is voltage less than 10 volt?

I
NO

i

Repair open or high
resistance in CKT "O/B".

NO

!

® Reconnect EBCM connector E124, 4WD switch connector,
clear DTCs and recheck,
® If DTC resets, replace EBCM.

l

YES

i

Repair open or high
resistance in CKT "O/B",

£1A30-5B-1181
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DTC 97 - G SENSOR (ACCELEROMETER) CIRCUIT SHORTED TO GROUND

/ /

G sensor — 0 —— (e
voltage (5 volts) |18 YiG o A
Ground E ow o E

G sensor Y [ ]
signal 2] OB L OB 12 ]

1. G sensor
2. EBCM

CIRCUIT DESCRIPTION:

The EBCM provides power (5 volts) and ground to the G sensor through CKT "O” (or “O” & "Y/G") and
CKT “O/W” respectively. The G sensor converts the change in vehicle motion, or inertia, into a voltage sig-
nal. This signal which is sent to the EBCM through CKT “O/B”.

The G sensor provides additional vehicle speed reference to the EBCM which is needed when the vehicle
is in four-wheel-drive mode. The voltage signal ranges, from 2.5 volts at zero speed change (or constant
motion), to about 0 voilts under heavy acceleration, to near 5 volts under heavy braking.

FAILURE CONDITION:
DTC 97 can be set anytime when the EBCM detects a short to ground in CKT “O/W", EBCM connector E124,
terminal "2” and G sensor connector terminal “2”.

DIAGNOSTIC AIDS:
Refer to DTCs 76 and 78.

61A30-58-120-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B-121

DTC 97
e Turn ignition to "ON".
# Using TECH-1, read DTCs.
ls DTC 97 set as current?
NO
¢ Using TECH-1, clear DTCs and test drive vehicle.
Does DTC 97 reset?
[
YES NO
# Turn ignition to “LOCK". Malfunction not present atthistime,
¢ Disconnect EBCM connector E124. refer to "DIAGNOSTIC AIDS” on
# Disconnect G sensor connector. facing page.
# Using specified digital multimeter, measure the resistance between
ground and EBCM harness connector E124, terminal "2.”
Is resistance less than 2 chms?
|
NO YES
! Y
® Using specified digital multimeter, measure the resistance between Repair short to ground in CKT
ground and EBCM harness connector E124, terminal “18.” "O/B".
Is resistance less than 2 chms?
NO YES
¢ Reconnect all connectors. Repair short to ground in CKT “0O"
® Turn ignition to "ON". {or "O" & Y/G").
® Using TECH-1, select DATA LIST and monitor G sensor voltage.
Is G sensor voltage output approximately 2.5 volts?
(Vehicie not in motion).
l
YES NO
¥ v
® Using a TECH-1, clear DTCs and recheck, - Replace the G sensor.
Does DTC 97 reset?
I
YES NO
Replace the EBCM., Malfunction not present at this time.
Refer to "DIAGNOSTIC AIDS” on
facing page.

61A30-5B-121.1
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DTC 98 - G SENSOR (ACCELEROMETER) CIRCUIT OPEN OR SHORTED TO BATTERY

OR GROUND
2
/ / 1

G sensor — 0 — —

voltage (5 volts) {18 YiG ° t
Ground E ow ow —{i

G sensor ] v

signal 2] o — o 2]

1. G sensor
2. EBCM

CIRCUIT DESCRIPTION:
Refer to DTC 97.

FAILURE CONDITION:
DTC 98 can be set anytime when the EBCM detects a short to battery in G sensor signal circuit.

DIAGNOSTIC AIDS:
Refer to DTCs 76 and 78.

61A30-58-122-1
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¢ Turn ignition to "ON".,
# Using TECH-1, read DTCs.
1s DTC 98 set as current?

DTC 98

NOTE:
Connector terminal position

YES

!} {

* Turn ignition to "LOCK”,

® Disconnect EBCM connector E124.

e Disconnect G sensor connector,

e Using specified digital multimeter, measure
the resistance between ground and EBRCM
harness connector E124, terminal *2."

Is resistance less than 2 ohms?

{View from terminal side)
] For G sensor harness connector

NO N7

f

e Using TECH-1, clear DTCs
and test drive vehicle.
Does DTC 98 reset?

YES NO

!

Malfunction not

NO

1

| present at this time.
Refer to "DIAGNQSTIC
YES AIDS” on facing page.

!

® Turn ignition to "ON".

¢ Using specified digital multimeter, measure the
voitage between ground and EBCM harness
connector E124, terminal "2".
Is voltage less than 1 volt?

Repair shortto ground in CKT “Q/B",

YES

NO

® Using specified digital multimeter, measure the
resistance between EBCM harness connector E124,
terminal "2" and G sensor harness connector
terminal “2.”
Is resistance less than 2 ohms?

Repair shortto voltage in CKT “0O/B",

YES

i

® Reconnect all electrical connectors.
¢ Using a TECH-1, clear DTCs and recheck.
Does DTC 98 reset?

NO
!

Repair open in CKT "0O/B".

YES

i

NO

® Using TECH-1, select DATA LIST and monitor
accelerator voltage.
Is acceleration voltage output approximately
2.5 volts? (Vehicle not in motion.)

Malfunction not present at this time. Refer to
“"DIAGNOSTIC AIDS” on facing page.

NO

!

Replace the G sensor,

YES

!

Replace the EBCM.

61A30-5B-123-1
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5B-124 ANTILOCK BRAKE SYSTEM {ABS} [(OPTIONAL)

HYDRAULIC DIAGNOSIS /MISCELLANEOUS TEST (F4)

When selecting Miscellaneous Test (F4) on the TECH-1 for a four-wheel-drive vehicie, the next screen will
give you the following choices:

1. ABS test (FO)
2. ldle-Up test {F3)

By selecting ABS test (F0}, the user can perform these functions: Manual Control (FO), Motor Test (F4), Gear
Tension Relief (F5), Relay Test (F6), Voltage Load Test (F7), Lamp Test (F8), and System ID (F9).

As you noted, these are the same functions that are available on two-wheel-drive models after selecting
Miscellaneous Test {(F4).

MANUAL CONTROL (F0)
This function can be used to manually control the ABS motors and solenoids.

Motor Test (Apply /Release)

Each motor can be manually turned on for up to 5 seconds, at a current of 10 amps applied (forward) or
6 amps reieased (reverse}. After running the motors, the command and feedback currents will be stored
in a snapshot buffer. This information can be reviewed, when instructed to do so by the trouble tree, to de-
termine if the motors are operating properly.

The test below describes how the front motors will normally operate; the rear motor can be tested in a simi-
lar manner, except there will be only a slight pedal drop (bump) and rise during the test.

1) Turn ignition switch to "LOCK".

2} Install TECH-1 with ABS/Air Bag Cartridge.

3} Turn ignition switch to "ON”.

4) Pump brake peda! until firm to deplete vacuum from power booster.

5} Depress and hold brake pedal.

6) Using the TECH-1, "Release” one of the motors. The brake pedal should move smoothly toward the
fioor. As the pedal drops, the feedback current should momentarily drop to only a few amps (indicating
motor movement} and then become equal to command current (6 amps). This indicates the motor is
no longer moving since the piston has reached the bottom of the bore.

7) With the brake pedal still depressed and at the floor, “ Apply” the same motor. The brake pedal should
now smoothly rise back to the top of its travel. The feedback current should momentarily drop to a few
amps, then quickly increase to the command current {10 amps). This indicates the motor is no longer
moving since the piston has reached the top of the bore ("home” position).

Solencid Test (On f Off)
Only use this test when no DTCs are stored and you suspect a leaky solenoid or check valve.
1} Turn ignition switch to "LOCK".
2) Install TECH-1 with ABS/Air Bag Cartridge.
3) Turn ignition switch to "ON”,
4) Pump brake pedal and deplete vacuum from power booster.
5) Select manual control (FO).
6) Select left front or right front motor release.
7) Release the motor for the channel being tested. Review the motor command and feedback currents
to be sure the motor released properly. Refer to “Motor Test (Apply/Release}” earlier in this section.
8) Select the solenoid for the same channel as that being tested.
9) With no brake pedal pressure applied, turn the solenoid on.
10) Depress the brake pedal. It should be very high and firm.

NOTE:

If the pedal goes nearly to the floor, the solenoid is leaking or not closing and/or the check valve is leaking,
proceed to Step 12).
61A30-58-124-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B-125

11} With brake pressure still applied, turn the solenoid off. The brake pedal should move toward the floor.
This verifies normal solencid operation. END OF TEST.

NOTE:
If the pedal does not, the solenoid is stuck on, proceed to Step 12).

12) Verify that the solenoid connectors are connected to the proper solenoids, (the right front solenoid is
the one on the rear of the modulator, closest to the brake booster}. If the wiring is incorrect, move the
connectors to the proper solenoid and repeat this entire test starting with Step 1).

A. Physically switch the two solenoids.
B. Repeat the entire test starting at Step 1) for the channel in question.

e |fthetest now works properly, testthe otherchannel. Ifthe test fails for this channel, replace the sole-
noid currently installed in this channel. Refer to “ABS Solenoid” under "On-Vehicle Service” later
in this section.

e if the test fails for the same channel, the check valve is leaking. Replace hydraulic modulator.
Refer to “Hydraulic Modulator” under “Unit Repair” later in this section.

WARNING:

After performing Step 12) it is necessary to bleed the brake system. Refer to "Bleeding System” later
in this section.

HYDRAULIC CONTROL TEST (F2)

This test is used to verify base brake apply and ABS release, hold and apply function.

1) Turn ignition switch to “LOCK”.

2) Raisethe vehicle suchthat all wheelsto be tested are off the ground. Referto SECTION 0A of the Service
Manual mentioned in FOREWORD of this manual.

3) Install TECH-1 with ABS/Air Bag Cartridge.

4) Turn ignition switch to “ON”. Place transaxle into neutral.

5) Select a channel to test; left front, right front, or rear. When testing the rear brakes, both rear wheels
should rotate and not rotate together at the various points in the test; this is true because both rear
brake pressures are controlled together.

6) Firmly depress brake pedal. Pedal shouid remain high and firm.

7) Have an assistant attempt to rotate the wheel being tested. If the wheel does not rotate, base brake
apply is working properly.

8} With the brake pedal still depressed, press the ” A” key on the TECH-1 to start the test. The TECH-1 wiill
display “Release” on the screen. Your assistant should be able to rotate the wheel being tested during
the retease portion of the test (approximately 2 seconds long). This verifies ABS pressure release. The
brake pedal should remain high and firm. {If the brake pedal moves toward the floor, verify the solenoud
electrical connectors are connected to the correct solenoids).

9 The TECH-1 will switch to the “Hold"” mode and display the word “Hold" on the screen along with an
18 seconds decrement counter. With the brake pedal still depressed, have your assistant attempt to
rotate the wheel. The wheel should rotate for the full 18 seconds of the test. This verifies ABS pressure
hold.

10) When the hold portion of the test is complete, brake pressure will be applied and a slight bump may
be felt in the pedal. This is normal. The assistant should not be able to rotate the wheel at the point.
This verifies ABS apply.

61A30-58-126-1
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5B-126 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL}

IDLE-UP TEST (F3}

(4WD Models Only)

This test is used to verify the idle-up function of the EBCM and circuit to the ECM. The TECH-1 display will
show the EBCM status of the idle-up feature as active or inactive.

Once the user has selected |dle-Up Test {F3), it can triagered by pressing the up/down arrow keys on the
TECH-1 keypad.

In addition, the TECH-1 will display the condition of the idle-up circuit between the EBCM and ECM as “OK”
or “FAILED" as when the circuit is either open and/or shorted to battery or ground.

MOTOR TEST (F4)

Once the motor pack has been separated from the ABS actuator {(hydraulic modulator), this test will help

to determine if the motor pack is operating properly.

The TECH-1 will rotate the motors in one direction, then the other.

¢ |f any motor does not turn in both directions, the motor pack is malfunctioning and must be replaced.
The motor pack is not serviceable and must be replaced as an assembly. Refer to "Motor Pack” under
"Unit Repair” later in this section.

e [f all three motors rotate, try to rotate each gear on the ABS actuator, refer to “No Gear Movement” next
in this section.

NQ GEAR MOVEMENT

After the motor pack has been removed, rotate each gear by hand on the ABS actuator (unit with large
gears). The front gears {non-center gears) should be able to be rotated approximately five full turns lock
to lock. If the gear does not turn freely or at least five turns are not possible, replace the ABS actuator.
Therear gear (center gear) should rotate approximately four turns. If the gear does not turn freely or at least
four turns are not possible, replace the hydraulic modulator.

Referto “ABS Actuator” under "Unit Repair” later in this section if replacement of the ABS actuator is indi-
cated above.

GEAR TENSION RELIEF (F5)

When the dispiacement cylinder pistons are in the "home” position, each motor has prevailing torque.
This torque results in "gear tension”, or force on each gear that makes motor pack separation difficult.
To avoid injury, or damage to the gears, the “Gear Tension Relief Function” briefly reverses each motor
to eliminate the prevailing torque.

Always perform the "Gear Tension Relief Function” prior to removing ABS actuator assembly (the hydrau-
lic modulator/motor pack assembly) from the vehicle.

RELAY TEST (F6)

This test allows the user to turn the relay on and off using the “A"” and “¥"” keys on the TECH-1.

The battery voltage supplied to the EBCM through the relay contacts is dispiayed on the screen during the
test.

When the relay is commanded on, the voltage should be equal to the battery voltage. When the relay is
off, the voltage should drop below 2 volts.

NOTE:
Voltage will not drop to zero when the relay contacts are open due to capacitors in the EBCM, If voltage drops
below 2 volts, the relay is operating properly.

VOLTAGE LOAD TEST (F7)

This ABS can draw significant amounts of current when operating. This test turns on many of the system
components to load-test the vehicle's electrical system.

If low voltage malfunctions or intermittent ABS operations are occurring, this test will allow you to monitor
the ignition and switched battery inputs to the EBCM. If only one of these two inputs drops below 10 volts
during testing, a high resistance may be present in that power feed circuit. If both inputs drop below 10
volts, the vehicle's electrical system needs to be diagnosed. In either case, the TECH-1 will display that the
“Voltage Load Test” failed.

61A30-5B8-126-1
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LAMP TEST (F8}

This test allows the user to controi the indicator light associated with ABS. It can be used to check the lamp
circuit including the ABS check relay (lamp driver relay). The amber “ABS” indicator light can be turned
on, off, or flashed. The red “BRAKE” indicator light and the purple “ABS ACTIVE” indicator light can be
turned on and off.

SYSTEM ID {F9)
This feature is used to determine the ABS version.

MOTOR REHOME (F5)

The motor rehome function is initiated by pressing the F5 key from the TECH-1 “Select Mode” menu.
The motor rehome function must ALWAYS be used prior to bleeding the brake system. This function will
return all ofthe hydraulic modulator pistons to their upmost or “home” position. This allows all fluid paths
within the modulator to be open so that the modulator can be properly bled.,

CAUTION:
The motor rehome function cannot be performed if any current DTCs are present, If current DTCs are pres-
ent, the vehicle must be repaired and DTCs cleared before performing the motor rehome function.

61A30-6B-127+1
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61A30-58-128-1
4
L, 1]
3
1
1
@ 1 1 2
FORWARD
P e aientald
]
+ 3
5 6
1. ABS actuator
2. Master cylinder
3. 4-wayjoint
4. Right brake caliper
5. Left brake caliper
6. Left wheel cylinder
e Air bleeding point

61A30-5B-128-2

ON-VEHICLE SERVICE

WARNING:

Brake fluid may irritate eyes and skin. In case of contact,
take the following actions;

e Eye contact - rinse thoroughly with water.

¢ Skin contact — wash with soap and water.

e If ingested - consult a physician immediately.

CAUTION:

Brake fluid is extremely damaging to paint. If fluid should
accidentally touch painted surface, imnmediately wipe fluid
from paint and clean painted surface.

BLEEDING BRAKES

Bleeding operation is necessary to remove air whenever iten-
tered hydrauiic brake system.

Hydraulic lines of brake system consists of two separate lines,

“one for front wheel brakes and the other for rear wheel brakes.

Air bleeding is necessary at right and left front wheel brakes,
left rear wheel brake and ABS actuator assembly(2 places), i.e.
5 places in all.

Be sure to bleed air of brake system according to following
procedure when its hydraulic circuit has been disconnected.

PRECAUTIONS FOR BLEEDING BRAKES
Prior to bleeding brakes, front and rear displacement cylinder
pistons must be returned fo top-most (home) position. Using
aTECH-1, select “F5” {(motor rehome). Motor rehome function
cannot be performed if current DTCs are present.
If DTCs are present, vehicle must be repaired and DTCs
cleared before performing the motor rehome function/as
shown procedure helow.
1) Raise and suitably support front end of vehicle so that the
drive wheels are off the ground. Refer to SECTION 0A.
2) Start the engine, engage the transaxle and run the vehicle
above 5 km/h {3 mph) for at least ten seconds.
3) Observe the “ABS” indicator. Make sure that the indicator
goes out after approximately three seconds.
e If the "ABS” indicator remains illuminated, a TECH-1
must be used to diagnose the malfunction.
o Ifthe “ABS” indicator goes out and stays off, stop the en-
gine and repeat steps 2} and 3).
4) Using a TECH-1, enter the manual control function and
“Apply” the front and rear motors.
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50G00-5B-186-1S

1. Hydraulic 2
modulator

2, Bleeder plug @&

3. Vinyl tube
{See-through tube)

4. Container

61A30-58-129.2

Depress brake pedal several times and with pedal
depressed, loosen bleeder plug a little.

61A30-58-129-3

With brake pedal depressed, retighten bleeder plug.

61A30-58-129-4

Bleeder

plug @
Bleeder

plug

61A30-5B-129-5

BLEEDING PROCEDURE

NOTE:

In the following procedure, use a suitable container and {orshop
cloths to catch brake fluid and prevent it from contacting any
painted surfaces.

1) Fill master cylinder reservoir with brake fluid and keep at
least one-half full fluid during bleeding operation.

2) Attach a vinyl tube to bleeder plug & of ABS actuator as-
sembly and insert the other end into container.

3} Depress brake pedal several times and then while holding
it depressed, loosen bleeder plug @ about one-third to
one-half turn.

4) When fluid pressure in the cylinder is almost depleted, re-
tighten bleeder plug @&).

5) Repeat this operation 3) and 4) until there are no more air
bubbles in hydraulic tine.

6} When bubbles stop, depress and hold brake pedal and
tighten bleeder plug @& .

Tightening Torque
(a}: 11 N'm (1.1 kg-m, 8.0 lb-ft}

7) Repeat steps 1) through 6) for bleeder plug (B).
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8) Bleed from brake calipers/wheel cylinders as shown proce-
dure below.

Right brake
caliper ..... B
,
by N

<o

———— e e m

H
Left brake Left wheel
caliper..... C cylinder

Bleeding order
LH steering vehicle; A-B-C
RH steering vehicle; A-C-B

681A30-5B-130-1

1. Fill master cylinder reservoir with brake fluid and keep
at least one-half full of fluid during bleeding operation.
2. Remove bleeder plug cap.
Attach a vinyl tube to bleeder plug, and insert the other
end into container.

1. Plugcap 2. Vinyl tube {See-through tube)
3. Container

61A30-5B-130-3

3. Depress brake pedal several times, and then while hold-
ing it depressed, loosen bleeder plug about one-third to
one-half turn.

61A30-5B-130-4

4. When fluid pressure in the cylinder is almost depleted,
retighten bleeder plug.

5. Repeatthis operation until there are no more air bubbles
in hydraulic line.

61A30-5B8-130-5
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‘ 6. When bubbles stop, depress and hold brake pedal and
\_//\. == “ tighten bleeder plug.

7 ] |
I8 /Qig | Tightening Torque
(b) ;

(b}: 11 N'm (1.1 kg-m, 8.0 Ib-ft)

> 7. Then attach bleeder plug cap.
ji/ 8. After completing bleeding operation, apply fluid pres-
\/ U/@ sure to pipe line and check for leakage.

B81A30-58-1311

9. Replenish fluid into reservoir up to specified level.

B1A30-6B-131-2

9) Perform above Steps 1) to 7) again to bleed air from ABS
actuator assembly.
10) Check brake pedal for "sponginess”. If found spongy, re-
peat entire procedure of bleeding.
11} Road test the vehicle. Make several normal (non ABS)
stops from a moderate speed at ensure proper brake sys-
tem function.

61A30-5B-131-3
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ABS ACTUATOR ASSEMBLY (HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY)

1. ABS actuator assembly

61A30-5B-132-1

REMOVAL

WARNING:

To help avoid prersonal injury, due to aretained load on the
hydraulic modulator/ motor pack assembly, the gear ten-
sion relief function of the TECH-1 must be performed prior
to removal of the hydraulic modulator.

1) Using the TECH-1, perform the gear tension relief se-
quence, Refer to "Gear Tension Relief” earlier in this sec-
tion.

2) Disconnect battery negative cable from battery.

3) Drain brake fluid in reservoir, master cylinder and ABS ac-
tuator assembly.

4) Disconnect solenoid, differential switch and motor pack
connectors.

NOTE:

Place a shop towel beneath the hydraulic modulator brake
pipes to prevent brake fluid from contaminating motor pack
or electrical connectors.

1._Sofenoid couplers 5) Remove clamps from brake pipes.
61430-5B-132-3

6) Detach brake pipes from ABS actuator and loosen flare
nuts at master cylinder with special tool (A} (Flare nut
wrench).

Special Tool
(A): 09950-78210

NOTE:
Do not allow brake fluid to contact painted surface, motor or
electrical couplers.

1. Brake pipes
61A30-5B-132-5
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1. ABS actuator assembly 2. Bracket

61A30-88-133-1

61A30.58-133-2

1. Solenoid
2. Seal

61A30-58-133-4

7) Remove ABS actuator assembly from vehicle.
8) Remove bracket from ABS actuator assembly.

INSTALLATION

Install ABS actuator assembly in reverse order of REMOVAL
procedure, noting the following points:

¢ Torque all fasteners to specifications.

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)
{b): 16 N'm (1.6 kg-m, 11.5 Ib-ft}

® After installing, bleed air from brake system.
Refer to "BLEEDING BRAKES" earlier in this section.

ABS SOLENOID

REMOVAL

1} Disconnect battery negative cable from battery.
2} Disconnect solenoid harness connector(s).

3) Remove solenoidis),

NOTE:

Be sure that the seal is still attached to the solenoid when it
is removed. If not, check the solencid bore in the ABS actua-
tor.
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1. Solenoid
2, Bolt
3. Seal
§1A30-5B-134-1
=L
| R
ST
—\-_-— h
<A t
1 k
4 ™

EBCM

Bracket

Auto cruise controller
(If equipped)

B1A30-5B-134-3

W=

61A30-5B-134-5

INSTALLATION
1) Install solenoid on ABS actuator.

NOTE:

e Lubricate solenoid seal with clean brake fluid.

e Verify that the solenoid lip seal is properly positioned be-
fore solenoid is installed in the ABS actuator.

o Position solenoid so that its electrical connector faces the
same direction as prior to removal.

e Press the solenoid down firmly by hand until its flange
seats on the ABS actuator.

2) Tighten solenoid mounting bolts.

Tightening Torque
{b): 4.5 N'm (0.45 kg-m, 3.5 lb-ft}

3) Connect solenoid harness connector.

4) Connect battery negative cable to battery.

5) Bleed brake system. Refer to “Bleeding System” earlier in
this section.

ELECTRONIC BRAKE CONTROL MODULE {(EBCM}

CAUTION:
As EBCM has many delicate parts, be careful not to subject
it to excessive shock.

REMOVAL

1) Disconnect battery negative cable from battery.
2) Remove steering column hole cover.

3) Remove auto cruise controller {If equipped).

4) Disconnect EBCM connectors.
5} Remove EBCM with bracket.

INSTALLATION
Install parts in reverse order of REMOVAL procedure.
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1. ABS wheel|
speed sensor
. Connector

. Bolt

. Steering
Knuckle

61A30-5B-135-1

o

61A30-6B-135-2

. ABS wheel
speed senser
. Connectar

. Bolt

. Steering
knuckle

B61A30-5B-135-3

Wheel hub
Vise

pwn s

or the like

. Sensor rotor

Flat head screwdriver

FRONT WHEEL SPEED SENSOR

NOTE:
Front wheel speed sensor is serviceable only as an assembly.

REMOVAL

1) Disconnect battery negative cable from battery.

2) Hoist vehicie.

3) Disconnect sensor connector.

4) Remove front wheel speed sensor from steering knuckle.

INSTALLATION
1) Before installation, check following:
¢ Check to make sure that sensor tooth is free form any
metal particles,

2} Install front wheel sensor to steering knuckle.
3) Tighten sensor bolt to specified torque.

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

4} Connect sensor connector securely.
5} Lower hoist and connect battery negative cable to battery.

FRONT WHEEL SPEED SENSOR RING

REMOVAL

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

2) Remove sensor rotor from wheel hub as shown.

CAUTION:
Pull sensor rotor out from wheel hub gradually and evenly.
Attempting to pull it out partially may deform it.

61A30-5B-135-4

1. Steel plate
2. Pipe
Inside diameter
( 90 mm {3.55 in.)—)
96 mm (3.77 in.)
3. Sensor rotor
4. Wheel hub
§. Hydraulic press

61A30-58-135-5

INSTALLATION
1} Install sensor rotor as shown.

NOTE:

¢ Pipe used here should have inner diameter of 90 mm {3.55
in.) - 96 mm (3.77 in.) and its outside should not contact
teeth of sensor rotor.

® Use care not to insert wheel hub diagonally.

2) Instalf wheel hub, brake disc, brake caliper, locking hub and
wheel, Refer to SECTION 3D FRONT SUSPENSION of ser-
vice manual mentioned in FOREWORD of this manual.
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5B-136 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

REAR WHEEL SPEED SENSOR

NOTE:
Rear wheel speed sensor is serviceable only as an assembly.

REMOVAL

1) Disconnect battery negative cable from battery and hoist
vehicle.

2} Remove sensor cover,

3) Disconnect connector and remove sensor from differential

carrier.
1. Rear wheel speed sensor cover
2. Rear differential carrier
3. Rear wheel speed sensor coupler
61A30-5B-136-1
INSTALLATION

1) Before installation, check followings:
e Check O ring for damage and deterioration. Replace if
necessary.
e Check to make sure that sensor tooth is free from any
metal particles.
2) Install sensor to differential carrier. Apply sealant to sensor
as shown and coat O ring with thin film of differential oil.

"A": Sealant 99000-31110

61A30-5B-136-3

3) Tighten sensor bolt to specified torque.

Tightening Torque
(a): 21 N'm (2.1 kg-m, 15.5 Ib-ft)

4) Connect connector securely.
5} Install sensor cover.
6) Lowe hoist and connect battery negative cable to battery.

1. Rear wheel speed sensor cover
2. Rear differential carrier
3. Rear wheel speed sensor coupler

61A30-5B-136-4
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B-137

81A10-5B-137-1

LH steering vehicle

1. ABS enable relay
2. ABS check relay

61A30-58-137-2

REAR WHEEL SPEED SENSOR RING
(EXCITER RING)

REMOVAL & INSTALLATION
For removal & installation of rear wheel speed sensor ring, re-

fer to SECTION 7E DIFFERENTIAL{FRONT & REAR) of this
manual.

ABS ENABLE RELAY/ABS CHECK RELAY
{(LAMP DRIVE RELAY)

REMOVAL

1) Disconnect battery negative cable.

2) Remove relay(s) from bracket.

3} Disconnect relay{s) at connector.

INSTALLATION
Install parts in reverse order of REMOVAL procedure.
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5B8-138 ANTILOCK BRAKE SYSTEM (ABS] (QPTIONAL)

61A10-568-138-1

1. Differential switch

61A30-5B-138-2

FOREWARD

1. G sensor

61A30-58-138-3

t. G sensor &
2. Bracket
3. Screw

61A30-68-138-5

4WD SWITCH

For removal, inspection and installation of this switch, refer to
SECTION 7D of Service Manual mentioned in FOREWORD of
this manual.

DIFFERENTIAL SWITCH

{(included in P/Differential valve ass’y)

Differential switch, which is one of ABS actuator component
and unremovable, must be serviced as ABS actuator. For re-
moval and installation of ABS actuator, referto item “ABS AC-
TUATOR ASSEMBLY REPAIR” of this section.

G SENSOR (ACCELEROMETER)

REMOVAL

1) Turn ignition switch “OFF” and disconnect battery nega-
tive cable.

2) Remove rear center console box.

3) Disconnect sensor connector.

4} Remove sensor from bracket.

CAUTION:
Sensor must not be dropped or shocked. it will affect its
original performance.

INSTALLATION

1) Install sensor to bracket as shown figure.
2) Connect sensor connector securely.

3) Install rear console box.

4) Connect battery negative cable.
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B-139

ABS ACTUATOR ASSEMBLY (HYDRAULIC MODULATORI MOTOR PACK ASSEMBLY)
REPAIR

Motor pack

T,

2. ABS actuator Tightening Torque

3 g—h;dragyc modulator) (a): 4 Nm (0.4 kg-m, 3.0 Ib-ft)

4, Ucr)mc?::) rl;over {b): 4.5 N-m {0.45 kg-m, 3.5 Ib-ft)

$1A30-5B-139-1
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5B8-140 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

WARNING:

To help avoid personal injury, due to a retained load on the
ABS actuator assembly, the gear tension relief function of
the TECH-1 must be performed prior to removal of the ABS
actuator.

60G00-58-196-18

UNDER COVER

REMOVAL
Remove under cover mounting bolts and under cover.

50G00-5B-196-28
INSTALLATION
Install under cover and mounting bolt, referring to above fig-
ure.

Tightening Torque
{a): 4 N'm (0.4 kg-m, 3.0 Ib-ft)

50(G00-5B-196-3S

MOTOR PACK

REMOVAL

1) Remove under cover.

2) Remove motor pack mounting bolts and motor pack from
ABS actuator.

NOTE:

e Use care when handling motor pack to ensure motor pack
connector is not damaged, or accidental intrusion of brake
fluid into the motor pack does not occur. This may resultin
failure of the motor pack.

¢ Take care in handling the motor pack. if dropped or dam-
aged during handling, the motor pack must be replaced.

¢ [f disassembly of the ABS actuator assembly was due to a
ABS hydraulic functional test (Hydraulic control test) that
did not pass, the “Automated Motor Pack Diagnosis Test
{Motor Test)” described earlier in this section should be
performed at this time to isolate the motor pack or ABS ac-
tuator.

* No repair of the motor pack is authorized,

61A30-58-140-4 Replace as an assembly.
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ANTILOCK BRAKE SYSTEM (ABS} {OPTIONAL] 5B-141

50G00-6B-197-18

50G00-58-197-25

INSTALLATION

NOTE:

With the ABS actuator upside down, and the gears facing you,
rotate each ABS actuator gear counterclockwise until move-
ment stops. This procedure will position the pistons very close
to the top of the modulator bore, simplifying the brake bleeding
procedure.

1) Install motor pack to ABS actuator, referring to above fig-
ure.

Tightening Torque
(b): 4.5 N-m (0.45 kg-m, 3.5 Ib-ft)

2} Install under cover.
Refer to item "UNDER COVER".
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58-142 ANTILOCK BRAKE SYSTEM {ABS) (OPTHONAL)

TIGHTENING TORQUE SPECIFICATIONS

Tightening torgue
Fastening parts

N'm kg-m Ib-ft
1. Brake bleeder plug 11 1.1 8.0
2. Brake pipe flare nut 16 1.6 11.6
3. ABS solenoid mounting bolt 4.5 0.45 35
4-1. Front wheel speed sensor mounting boit 10 1.0 7.5
4-2. Rear wheel speed sensor mounting bolt 21 2.1 15.5
5. ABS actuator under cover mounting bolt 4.0 0.4 3.0
6. ABS motor pack mounting bolt
7. ABS actuator assembly mounting bolt

61A30-5B-142-1

REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIALS SUZUKI PRODUCT USE
Indicated on reservoir cap e To fill master cylinder reservoir.
Brake fluid or described in owner's e To clean and apply to solenoid seal when it
manual of vehicle is removed

50G00-5B-198-25
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ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL) 5B-143

SPECIAL TOOLS

Storage case

1
L = 2. Operator's manual
= T, 3. Tech 1A
o 4. DLCcable
&2 (14/26 pin)

09931-76040

5. Testlead/probe

6. Power source cable
09950-78210 ; gtﬁ cable;daptor
Flare nut wrench 08931-76011 ’ elf-test adaptor Tech-1 cartridge for ABS/
{10 mm) Tech-1 {scan tool) kit AIR BAG

09931-76030
16/ 14 pin DLC cable

61A30-5B-143-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1.1

SECTION 5B1

ANTILOCK BRAKE SYSTEM (ABS)
(OPTIONAL)

WARNING:

conditions may result in severe injury.

(SDM).

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 Section 9J under “On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS couid
result in unintended air bag deployment or could render the air bag inoperative. Either of these two

¢ 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

NOTE:

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 repfacement part of lesser quality
or substitute design. Torque values must be used as specified during reassembly to assure proper retention
of all parts. There is to be no welding as it may result in extensive damage and weakening of the metal.

CONTENTS
GENERAL DESCRIPTION ................ b5B1- 2 Chart - B (Lamp comes “ON” steady) ...5B1-26
ABS Control Module ................ 5B1- 6 Chart - C (Lamp flashes) ............... 5B1-27
Wheel Speed Sensor and Rotor ...... 5B1- 8 Chart - D (DTC is not outputted} ........ 5B81-28
GSensor .....oovviiiii 5B1- 8 DTC 15 - G Sensor Circuit or ABS
Stop Lamp Switch .................. 5B1- 9 ControlModule ..................... 5B1-30
ABS HydraulicUnit.................. 5B1- 9 DTC 18 -~ Wheel Speed Sensor/Rotor
AWD Switch ........................ 5B1-10 or ABS HydraulicUnit ............... 5B1-32
Differential Switch .................. 5B1-10 DTC 21, 22, 25, 26, 31, 32, 35 or 36
System Operation ................... 5B1-11 - Wheel Speed Sensor Circuit ........ 5B1-34
DIAGNOSIS .......ovvvariiinnnin, 5B1-14 DTC 41, 45 or 66 - Solenoid Circuit .. ..., 5B1-38
Precaution in Diagnosing Troubles ... 5B1-14 DTC 57 ~ Solenoid and Pump Motor
ABS Diagnostic Flow Chart . ......... 5B1-15 Power Source Circuit ................ 5B1-40
"ABS” Warning Lamp Check ......... 5B1-18 DTC 81— ABS Pump Motor Circuit ...... 5B1-42
Diagnostic Trouble Code Check . .. ... . 5B1-18 DTC 63 — ABS Fail-Safe Relay Circuit .... 5B1-44
Diagnostic Trouble Code Clearance ... 5B1-20 DTC 71 - ABS Control Module .......... 5B1-46
Diagnostic Trouble Code Table . ...... 5B1-21 Standard Voltage at ABS Control
System Circuit ..............oo.o.... 5B1-22 Module Connector Terminals ......... 5B1-47
Chart —- A {Larmp does not come
TON" Y e 5B1-24

61A10-581-11
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5B1-2 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

ON-VEHICLESERVICE .................. 5B1-48 Rear Wheel Speed Sensor............ 5B1-57
Precaution .......coiiii i 5B1-48 Output voltage inspection .......... 5B1-67
ABS Hydraulic Unit Operation Removal ......... .ot 5B1-57

Check .o vviiin e 5B1-48 Sensorinspection .................. 5B1-58

ABS HydraulicUnit.................. 5B1-49 Sensor rotorinspection ............ 5B1-58
Hydraulic unit inspection ......... 5B1-49 Installation ............. ..ot 5B81-58
Solenoid valve inspection ......... 5B1-49 Rear SensorRotor .......... ... ... 5B1-569
Pump motor inspection ........... 5B1-50 Removal ........ooviiiiiiiint, 5B1-59
Removal .....cocoiiiiiiin, 5B1-50 Installation ....... ... oot 5B1-59
Installation .......ccoveiiiinnn, 5B1-51 ABS Fail-Safe Relay/ABS Pump Motor

ABS Control Module ................ 5B1-52 Relay ... 5B1-60
Removal ............ ... .t 5B1-52 CRT=T oT-Te T 5B1-60
Installation .......... ... ... ... 5B1-52 Removal .......ccooeiiiiia ... 5B1-60

Front Wheel Speed Sensor........... 5B1-53 Inspection .......coeviiiiiieiia 5B1-61
Cutput voltage inspection ........ 5B1-53 Installation .........cooiviiiiiiii, 5B1-61
Removal .........ccoviviiinnn, 5B1-54 AWD Switch ... vie i 5B1-61
Sensor inspection ................ 5B1-54 Differential Switch .......... ... .ot $B1-61
f’ensﬁ" rotor inspection ........... 221'2‘5‘ TIGHTENING TORQUE SPECIFICATIONS .. 5B1-62
nstallation ..............o i -

Eront Sensor ROIOT . v v v 5B1-56 SPECIALTOOLS .....c.vviiriiineenannns 5B1-62
Removal ......cooiiiiiiiiinin, 5B1-56
Inspection ......... ..o, 5B1-56
Installation ................00vnn 5B1-56

61A10:5B1-2-1

GENERAL DESCRIPTION

The ABS {Antilock Brake System) controls the fluid pressure applied to the wheel cylinder of each brake

from the master cylinder so that each wheel is not locked even when hard braking is applied. This ABS is

a 4-wheel type which controls the fluid pressure applied to the wheel cylinder of each of the four brakes

to prevent each wheel from getting locked.

The component parts of this ABS includes following parts in addition to those of the conventional brake

system.

o Wheel speed sensor which senses revolution speed of each wheel and outputs its signal.

e ABS control module which sends operation signal to ABS hydraulic unit to controi fluid pressure applied
to each wheel cylinder based on signal from each wheel speed sensor so as to prevent wheel from lock-
ing.

e ABS hydraulic unitwhich operates according to signal from ABS control module to control fluid pressure
applied to wheel cylinder of each of 4 wheels.

e Fail-safe {solenoid valve) relay which supplies power to solenoid valve in ABS hydraulic unit and pump
motor relay.

e Pump motor relay which supplies power to pump motor in ABS hydraulic unit.

“ABS” warning lamp which lights to inform abnormality when system fails to operate properly.

G sensor which detects body deceleration speed.

* @
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 581-3

For LH Steering Vehicle

For RH Steering Vehicle

Front disk brake

P {Proportioning)/Differential valve
Rear drum brake
ABS hydraulic unit

Brake master cylinder/Reservoir
61A10-581-31

1.
2.
3.
4,
5,
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5B1-4 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL}

SYSTEM SCHEMATIC

13—

Wheel speed sensor (RF)
Wheel speed sensor {(RR)
Wheel speed sensor (LR}
Wheel speed sensor {LF)
Stop lamp switch

G sensor

Diag. switch terminal
Battery voltage
Differential switch

4WD switch
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1. Wheel speed sensor 6. Data link connector 11. P&differential valve
(Right-front} 7. Wheel speed sensor 12. Wheel speed sensor
2. Stop lamp switch {Left-rear) {Left-front}
3. ABS control module 8. “ABS” warning lamp 13. ABS hydraulic unit
4, Wheel speed sensor 9. ABS pump motor relay 14. G sensor
{Right-rear) 10. ABS fail-safe relay 15. Differential switeh
5. DIAG-2 connector {Solenoid valve relay) 16. 4AWD switch
OUTPUT
Pump motor T
relay 1 Pump motor I
INPUT Fail-safe
relay | | l, ______

H LF solencid |

ABS control

j'iF{F solenoid |:

module

y

"ABS" warning lamp

Diag. output terminal

Data link connector

61A10-5B1-4-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B1-5

ABS COMPONENT PARTS LOCATION

For LH Steering Vehicle
]
17 T
52
1 14
For RH Steering Vehicle
14
6
17
1 13
17

1. Wheel speed sensor 7. Diode 14. Ground for ABS pump motor

{Right-front) 8. ABS control module 15. ABS hydraulic unit
2. Stop lamp switch 9. Ground for ABS control module and 4WD switch 16. G sensor
3. Data link connector 10. ABS fail-safe relay 17. Wheel speed sensor rotor
4. "ABS” warning lamp {Solenoid valve relay, Connected 5 wire harness) (ring}
8. Wheel speed sensor 11. DIAG-2 connector {Black connector) 18. Differential switch

{Right-rean 12. ABS pump motor relay {Connected 4 wire harness} 18. 4AWD switch
6. Wheel speed sensor 13. Wheel speed sensor

{Left-rear) {Left-front)

B81A10-5B1-5-1
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5B1-6 ANTILOCK BRAKE SYSTEM (ABS} (ORTIONAL)

ABS CONTROL MODULE

ABS control module isinstalled under the instrument panel at
the driver's side.

Its main function is to control ABS hydraulic unit to prevent
the wheel from getting locked when braking but it also has a
self-diagnosis function and fail-safe function.

. ABS control module

61A10-5B1-6-1

Hydraulic Unit Control (Wheel Speed Control)

ABS control module monitors the speed of each of 4 wheels,
deceleration speed of each of 4 wheels and the vehicle decel-
@ Estimated vehicle speed eration speed through signals from 4 wheel speed sensors
and outputs control signal to each solenoid valve of the hy-
draulic unit to prevent it from getting locked. Also, it operates
the pump motor all the time while the anti-lock control func-
tion is working.

Example of Control

Wheel speed

(1) Speed high

(2) Speed low

(3) Control signal: pressure applied
(4) Control signak: pressure reduced
(5) Pump ON.

(6) Pump OFF

60G00C-58-6-2
Self-Diagnosis Function
ABS control module diagnoses conditions of the system com-
ponent parts (whether or not there is any abnormality) all the
time and indicates the results {(warning of abnormality occur-
rence and DTC) through the “ABS" warning lamp and outputs
it through the Diag. output terminal as described below.

60GC0-58-6-4

1) When ignition switch is turned ON, "ABS” warning lamp
lights for 2 seconds to check its bulb and circuit.

2} When no abnormality has been detected (the system is in
good condition), “ABS” warning lamp turns OFF after 2 se-
conds.

3) When the vehicle starts to move after the ignition switch is
turned ON (more than one wheel speed sensor signals are
inputted), solenoid valves and motors of ABS hydraulic
unit operate once one after another for electrical check.
During this check, motor operation sound may be heard
but that means nothing abnormal.

60G00-58-6-5
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-7

4) When an abnormality in the system is detected, "ABS”
warning lamp lights and the area where that abnormality
lies is stored in the memory of EEPROM in ABS control
module.

5} When Diag. switch terminal of DIAG-2 connector {(monitor
connector) is grounded, the abnormal area is output as
DTC from Diag. output terminal. When DTC cutput is nor-
mal DTC 12 or history DTC only, it is also indicated by flash-
ing of “ABS” warning lamp. (Refer to the table below. )

DTC OUTPUT
SYSTEM CONDITION "DIAG” "ABS”
CUTPUT WARNING
TERMINAL LAMP
No trouble in DTC 12 DTC 12
In good condi- | the past
tion at present _
P Trouble oceur: History DTC | History DTC

red in the past

Ignition switch

“ABS” warning lamp
Fail-safe relay

Diode

. DIAG-2 connector

5-1. Diag. output terminal
5-2. Diag. switch terminal

G

6. ABS control module
7. Sensed information
3. Qutput

No trouble in

Current DTC

i Lightin
Abtnormallty the past ighting
exists at Troubl C "
present rouble occur- urrent an Lighting

red in the past

history DTCs

61A10-6B1-7-1

60G00-5B-7-4

For procedure to clear all DTC's, refer to the item “Diagnos-
tic Trouble Code Clearance” in this section.

Fail-Safe Function

When an abnormality occurs (an abnormal DTC is detected),
ABS control module turns OFF the fail-safe relay which sup-
plies power to ABS hydraulic unit. Thus, with ABS not operat-
ing, brakes function just like the brake system of the vehicle
not equipped with ABS.
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5B1-8 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

1. Wheel speed sensor
2. Sensor rotor {exciter ring)

Sensor rotor
Coil

Magnet

At low speed
At high speed
To ABS control
P module

DR W

i\

Voltage

61A10-581-8-1

=T
=1

Signal
GND

1 W

1. Detector 2. Amplifier

High Cutput voitage characteristic

Voltage

f—Y

Forward G

acceleration
direction

61A10-581-8-4

WHEEL SPEED SENSOR AND ROTOR

The wheel speed sensor consisting of a magnet and a coil is
installed to each of the knuckles (front) and axle housing
(rear). The sensor rotor (exciter ring) is installed to each of the
right and left wheel hub {front) as well as to the right and left
rear axle shaft {rear). A specified amount of clearance (air gap)
is provided between the sensor and rotor for their installation.
When the rotor with serration {tooth) turns, the magnetic flux
emitted from the magnet of the speed sensor varies and an al-
ternate current voltage occurs in the coil. As the frequency of
this alternate current voltage varies in proportion with the rev-
olution speed of wheels, each wheel speed is detected from
it.

NOTE:

Clearance between the sensor and the rotor (ring} cannot be ad-
justed.

G SENSOR

The G sensor installed to the floor beside the parking brake le-
ver detects the vehicle deceleration speed.

It is a distortion gauge type semi-conductor sensor consisting
of a detector and an amplifier circuit. As the vehicle speed
changes, distortion occurs and the resistance of the distortion
gauge varies according to that distortion. This resistance is
converted into voltage in the bridge circuit and in this way, de-
celeration speed of the vehicle body is detected. (ABS control
module detects whether the vehicle stops or moves).
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-9

1. Stop lamp switch

STOP LAMP SWITCH

The switch turns ON when the brake pedal is depressed. The
ABS control module uses this signal as one of the signals for
ABS hydraulic operation check.

80G00-5B-9-1
ABS HYDRAULIC UNIT
The ABS hydraulic unit consists of solenoid valves, flow con-
trol valves, reservoirs, pumps, pump motor, et¢. Based on sig-
nals from the ABS control module, it controls the fluid pres-
sure applied to the wheel cylinder of each brake.
Pump
F
Purnp moter
Left-
Flow control front
valve & i
solenoid Right-
valve front
Rear
FLOW CONTROL VALVE & RESERVOIR / DAMPER PUMP
SOLENOID VALVE CHAMBER
Flow controt To master cylinder Pump motor
valve
~—— From master Tt
cylinder b f
To wheel N Qeifice !
cylinder g |
no i
i L
—= To reservoir * U
Solenoid Pump [N———s- ilf'
valve h :lg,.;-,k
i'i\-‘.!‘#!
Damper VR ABIgr
chamber ] Check valves
Reservoir

61A10-5681-9-2
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5B1-10 ANTILOCK BRAKE SYSTEM {ABS) (ORTIONAL)

61A10-5681-10-1

. Differential
switch

61A10-5B1-10.2

4WD SWITCH

This switch, mounted on the transfer case, turns "ON” when
the transfer shift lever is in either four-wheel drive position:
"4H" or "4L". At the same time, the indicator light in com-
bination meter comes on when ignition switch is in the "ON”
position.

ABS control module uses this signal as one of the signals for
ABS control.

DIFFERENTIAL SWITCH

For general description and operation of this switch, refer to
SECTION BA2 of this manual.
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B1-11

SYSTEM OPERATION

14
1. Right-front dis¢ brake 4-4. Pump motor 10. ABS control module
2. Wheel speed sensor (Right-front) 4-5. Solemoid valve 11, Left-front disc brake
3. Master cylinder 5. Proportioning valve {equipped with differential valve} 12. Wheel speed sensor (Left-front)
4. ABS hydraulic unit Right-rear drum brake 13. Damper chamber
4-1. Flow control valve Wheel speed sensor {Right-rear) 14. G sensor

4-2. Reservoir
4-3. Pump

Left-rear drum brake
Wheel speed sensor (Left-rear)

Lo~

61A10-581-11-1
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EB1-12 ANTILOCK BRAKE SYSTEM [ABS) (OPFIONAL}

All four wheels at right-front, left-front, right-rear and left-rear are subject to anti-lock control of this ABS.
The following description of operation, however, describes only one of four wheels which are controlled
independently and it is applicable to other three wheels.

When ABS is not Operating {(Normal braking operation)

As no signal is fed from ABS control module and the solenoid valve is not energized, the solenoid valve
and the flow control valve are pushed by the spring and prevented from operating. In this state, the fluid
pressure from the master cylinder passes through the passage inthe flow control valve (through Port 1and
Port 2) to the wheel cylinder as it is.

N

o e —

Master cylinder
ABS hydraulic unit
Flow control valve
Spring

Check valve

Pump

Solenoid valve
Wheel cylinder
Wheel speed sensor
ABS control module

LN A LN =

-

60G00-5B-11-1

When ABS is Operating (Reduced pressure mode)

When the wheel is about to lock, ABS control module opens the solenoid valve. At this time the brake fiuid
which remained under the orifice flows through Port 4 into the reservoir. Then, the pressure under the ori-
fice becomes lower than that above it and the flow control vaive is pushed down. As aresult, Port 2 isclosed
to shut off the fluid pressure (fluid flow) to the wheel cylinder for an instant.

y ~ I

3 Port 1 \] l
"™ -
/Orlflce i 8 .
7
- 1

/Port 4 —1— ﬁ—s

. Master cylinder

. ABS hydraulic unit
. Flow control valve
. Solenoid valve

. Reservoir

, Check valve

. Pump

. Wheel cylinder

. Wheel speed sensor
, ABS control module

|

|

|

|

|

|
H
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|

I

|
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|

|

!
L
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ANTILOCK BRAKE SYSTEM (ABS] {(OPTIONAL) 5B1-13

And, whenthe difference between pressures under and above the orifice continues to increase furtherthan
that in previous state, the flow control valve is pushed lower and Port 3 opens. Then the brake fluid in the
wheel cylinder flows through Port 3 and Port 4 into the reservoir. (The fluid pressure in the wheel cylinder
is reduced.) As the pump is constantly operating while ABS is operating, the brake fluid stored in the reser-
voir is drawn out by the pump and sent back to the master cylinder.

/ e

3 - Port 1 L—
)il
Port 2N i°x =3
> 6
| . Crifice 7
A
Port 4 8 }
— = == |
——— i i
i [
e ) }
| ! fi 1. Master cylinder
| [ 2. ABS hydraulic unit
! IJ 3. Flow control valve
| r 4. Solenoid valve
| | 5. Reservoir
| 6. Check valve
_______ “ T 7. Pump
8. Wheel cylinder
9. Wheel speed sensor
10. ABS control module

60G00-5B-12-1

When ABS is Operating (Increased pressure mode)

When a higher pressure of the fluid in the wheel cylinderis needed, ABS control module closes the solenoid
valve. As the flow control valve is at a lower position (as shown below) at this time, the brake fluid from
the master cylinder passes through Port 1 and Port 3 into the wheel cylinder and increases the fluid pres-
sure in it. At this time, the flow control valve operates so that the pressure difference between above and
below the orifice will become constant. In this way, opening of the passage Port 1 from the master cylinder
varies and the fluid pressure to the wheel cylinder is increased at a constant rate.

N b 6
= | Orifice 7
% Port 4 gfe
//

S
i
|
|
- ]L |
| |
} Z_orle I M
2 1. Master cylinder
| { 2. ABS hydraulic unit
| | 3. Flow contral valve
: - 4. Solencid valve
i | 5. Reservoir
 — 1 8. Checkvalve
——————— - 10 r—————-—*——- 7. Pump
8. Wheel cylinder
9. Wheel speed sensor
L 10. ABS control module

60G00-56-12-2
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5B1-14 ANTILOCK BRAKE SYSTEM (AES) (ORFIONAL)

60G00-5B-13-1

60GOD-5B-13-2

B60G00-5B-13-4

DIAGNOSIS

To ensure that the trouble diagnosis is done accurately and
smoothly, chserve “Precautions in Diagnosing Troubles” and
follow “ABS Diagnostic Flow Chart”.

PRECAUTION IN DIAGNOSING TROUBLES

e If the vehicle was operated in any of the following ways,
"ABS” warning light may light momentarily but this does
not indicate anything abnormai in ABS.

- The vehicle was driven with parking brake pulled.

- The vehicle was driven with brake dragging.

— The vehicle was stuck in mud, sand, etc.

- Wheel spin occurred while driving.

- Wheel(s) was rotated while the vehicle was jacked up.

e Be sureto read "Precautions for Electronic Circuit Service”
in Section QA before inspection and observe what is written
there.

e Be sureto usethe troubie diagnosis procedure as described
in the flow chart. Failure to follow the flow chart may result
in incorrect diagnosis. (Some other diag. trouble code may
be stored by mistake in the memory of ABS control module
during inspection.)

® When connecting a probe of ohmmeter or voltmeter to
each termina! of ABS control module connector, be sure to
connect it from wire harness side of connector.
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B1-15

ABS DIAGNOSTIC FLOW CHART

Refer to the following pages for the details of each step.

Vehicle brought to workshop

1

1 | Customer complaint analysis

2 | Problem symptom confirmation

3 | Diagnostic trouble code (DTC) check record and
clearance

Malfunction code Normal code

1 1

Go to Step 7 in this chart.

4 | Driving test

. - ]
Trouble svm;;tom identified Trouble symptom not identified
5 | Diagnostic trouble code check 8 [ Check for intermittent prob-

lems referring to “Intermit-
tent Trouble Diagnosis” in
Section OA and related cir-

Malfunction code Normal code cuit oftrouble code recorded
1 in Step 3.
6 ’ Inspect and repair referring to 7 | Inspect and repair referring to
each Diag. troubie code flow “Diagnosis” in Section 5A2.
chart in this section.

g | Final confirmation test. (Be sure
to clear malfunction DTC.)

Trouble occurs.

Trouble does not
occur,

END

61A10-5B1-15-1
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5B1-16 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

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 a questionnaire form as shown below will facilitate collecting information
to the point required for proper analysis and diagnosis.

CUSTOMER QUESTIONNAIRE (EXAMPLE)

Customer’'s name: Model: VIN:

Date of issue: Date Reg. Date of problem: Mileage:

e "ABS” warning light abnormal: fails to turn onffails to go off/

flashes
e Abnormal noise while vehicle is running: from motor, from valve,
other
Problem Symptoms e Wheel is locked at braking:
e Pump motor does not stop {running):
# Braking does not work:
& Other:
Frequency of ocourrence L ] gtc;]r::nuousllntermittent { times a day, a month)/

e Vehicle at stop & ignition switch ON:
e When starting: at initial start only/at every start/Other

e Vehicle speed: while accelerating/while decelerating/at stop/

Conditions for Occurrence while turning/while running at constant speed/
of Problem other

e Road surface condition: Paved road/rough road/snow-covered

road/other
¢ Chain equipment:
. . ¢ Weather: fair/cloudy/rain/snow/other

Environmental Condition

¢ Temperature: °F { °C)

¢ First check: Normal code/maifunction code ( )
Diagnostic Trouble Code | e Second check after

test drive: Normal code/malfunction code ( )

61A10-581-16-1
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B1-17

. PROBLEM SYMPTOM CONFIRMATION

Check if what the customer claimed in Step 1 is actually found in the vehicle and if that symptom is
found, whether it is identified as a failure. (This step should be shared with the customer if possible.)
When “ABS” warning lamp is not operated correctly, proceed to ”Diagnostic Flow Chart-A, B or C".

. DIAGNOSTIC TROUBLE CODE (DTC) CHECK, RECORD AND CLEARANCE

Perform “Diagnostic Trouble Code Check” in p. 5B1-18 or 5B1-19, record it and then clear it referring to
“Diagnostic Trouble Code Clearance” in this section.

If the malfunction DTC which was once displayed and then cleared cannot be detected (indicated} again
when the ignition switch is turned ON, attempt to diagnose the trouble based on the DTC recorded in
this step may mislead the diagnosis or make diagnosing difficult. Proceed to Step 4 to check ABS controi
module for proper self-diagnosis function.

If the malfunction DTC which was once displayed and then cleared can be detected (indicated) again
when ignition switch is turned ON, proceed to Step 5.

. DRIVING TEST

Test drive the vehicle at 40 km/h for more than a minute and check if any trouble symptom (such as ab-
normal lighting of “ABS” warning lamp} exists.

If the malfunction DTC is confirmed again at ignition switch ON, driving test as described in above is not
necessary. Proceed to Step 5.

. DIAGNOSTIC TROUBLE CODE CHECK
Recheck diagnostic trouble code referring to p. 5B1-18 or p. 56B1-19,

. DIAGNOSTIC TROUBLE CODE FLOW CHART

According to Diagnostic flow chart for the diagnostic troubie code confirmed in Step 5, locate the cause
ofthe trouble, namely in a sensor, switch, wire harness, connector, actuator, ABS control module or oth-
er part and repair or replace fauity parts.

. "DIAGNOSIS” IN SECTION 5A2

Check the parts or system suspected as a possible cause referring to “Diagnosis” in Section 5A2 and
based on symptoms appearing on the vehicle {(symptoms obtained through Steps 1, 2 and 4) and repair
or replace faulty parts, if any.

. CHECK FOR INTERMITTENT PROBLEM
Check parts where an intermittent trouble is easy to occur (e.g., wire harness, connector, etc.), referring
to INTERMITTENT TROUBLE in Section OA and related circuit of trouble code recorded in Step 3.

. FINAL CONFIRMATION TEST

Confirm that the problem symptom has gone and the ABS is free from any abnormal conditions. [fwhat
has been repaired is related to the malfunction DTC, clear the DTC once and perform test driving and
confirm that a normal code is indicated.

61A10:5B1-17-1
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5B1-18 ANTILOCK BRAKE SYSTEM (ABS} (ORTIONAL)

ABS or (.)J

| S—]
=
7] I
61A10-5B1-181
3 4 5
\—=

P i
< 3 /
1. DIAG-1 connector 4. Diag. switch terminal
2. DIAG-2 connector 5. Diag. outputterminal

{Black connector)
3. Ground terminal

61A10-5B1-18-2

“ABS” WARNING LAMP CHECK

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

If anything faulty is found, advance to Diagnostic flow chart -
A, BorC.

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

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

2) For using analog type voltmeter:

Connect positive probe of analog type voltmeter to positive
terminal of battery and negative probe to diag. output ter-
minal of DIAG-2 connector.

3) Turn ignition switch ON.

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

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

If no DTC outputis available {signalin voltage changeis not
output from diag. output terminal}, check according to
Diag. Flow Chart-D.

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

DTC 21 DTC 21 DTC 21

Voltmeter indicator
{or “ABS"” warning 2 1 2 2 1
lamp) HIGH —_— -~ — — . —

{ON)

Low

{OFF) - I

|
klalg 1.0 4 3.0 3.0 Time {sec¢)
0.3 0.3
60G00-5B-17-14
NOTE:

G1A10-5B1-18-5

e “ABS” warning lamp indicates only following DTC's, DTC
12 which means that no malfunction DTC is stored and his-
tory DTC which indicates history trouble area. When there
is a current trouble, “ABS” warning lamp remains ON and
therefore DTC is not indicated.

® When the voltmeter indicates DTC as described above, it
indicates all current and history DTC's.

5) After completing the check, turnignition switch off and dis-

connect service wire from DIAG. connector.
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ANTILOCK BRAKE SYSTEM {ABS) [OPTIONAL} 5B1-19

aooou
oQco
[=]aJe k4]
Qoaan

(8)

1. Data link connector (DLC)

61A10-5B1-19-1

DTC CHECK (USING SCAN TOOL, TECH-1)

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

Special Tool

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

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

2} Turn ignition switch ON.

3) Read DTC according to instructions displayed on Tech-1
and print it or write it down. Refer to Tech-1 operator's
manuatl for further details,

4) After completing the check, turn ignition switch off and dis-
connect Tech-1 from DLC.
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581-20 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

hono

Service wire

Diag. switch terminal
Diag. output terminal
DIAG-2 connector
(Black connector}

DIAGNOSTIC TROUBLE CODE (DTC) CLEARANCE

WARNING:

® When performing a road test, select a safe place where
there is neither any traffic nor any traffic accident possi-
bility and be very careful during testing to avoid occur-
ence of an accident.

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

After repair or replace malfunction part(s}), clear all DTC's by
performing described procedure below.

Check part supply No. of ABS control module.

33940-77E00 33940-77E01

I
Y

Did wheel speed sensor DTC's (21, 22,

25, 26, 31, 32, 35, 36) exist?

NO ! Repair or
YES replace mal-
3 | function part.

1) Drive vehicle between 6.5 and 12.5
mile/h {10 = 20 km/h).
2} Stop vehicle and turn ignition switch
OFF. NO
3} Does "ABS” warning lamp go off
2 seconds after ignition switch
is turned ON again?
[
I

YES
i

2) Using service wire, connect diag. switch terminal of DIAG-2 con-
3) With connection described in above 2) maintained, turn ignition
4) Turn ignition switch OFF and disconnect service wire from

5) Perform “DTC check” and confirm that normal DTC (DTC 12} is

1} Turn ignition switch OFF.
nector to diag. output terminal.
switch ON and leave it as it is for longer than 10 seconds.

DIAG-2 connector.

displayed and not malfunction DTC.

B61A10-5681.20-1

NOTE:
® When a trouble with wheel speed sensor is detected in

vehicle equipped with ABS control module of Part Supply
No.33940-77E01, ABS warning lamp will not turn OFF unless
above skmarked steps are performed. This is to keep ABS
warning lamp ON till ABS control module is confirmed to be
in good condition.

® DTC can be cleared by using Tech-1, too. For pracecure refer

to Cartridge Manual. But if wheel speed sensor DTCs exited
in vehicle equipped with ABS control module of Parts Supply
N0.33940-77E01, first perform steps marked as *k above,
and the next clear DTC referring to Cartridge Manual.
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ANTILOCK BRAKE SYSTEM {ABS) {(OPTIONAL) 5B1-21

DIAGNOSTIC TROUBLE CODE (DTC) TABLE

VOLTMETER INDICATION (or “ABS”
warning lamp flashing pattern)

15 _JLM_H_”_L G sensor (if equipped) or ABS control module

DTC DIAGNOSTIC AREA

18 _ﬂ_ﬂﬂﬂm Wheel speed sensor and/or rotor or hydraulic unit
2 1 Right-

21 __ﬂ.ﬂ_”_ front
2 5 Left-

25 _ﬂ.ﬂ_ﬂ.ﬂﬂﬂ_ﬂ_ front

3 1 Right-

31 ””” H rear
35 3 5 Left-
JUL AR rear

Wheel speed sensor circuit and rotor

2 2 Right-
22 M front

2 5 Left-
26 ”” ”””””” front
32 8 2 Right-

A rear
26 3 6 Left-
_ Tt rear
Y ! Right-
41 _l-]ﬂ.ﬂ.n.__l-L front
45 Y d Left- Solenoid {in hydraulic unit) circuit
_ NN front
56 ”””“H ”””””“ Rear
57 ||H||]|” |||||||||“]” Solenoid and pump motor power circuit
61 ”ﬂﬂﬂ ”” n ABS pump motor (in hydraulic unit) circuit
63 |||]||”||” | ||”| ABS fail-safe relay circuit
71 H|”|”|||E|] || ABS control module
12 n ﬂﬂ Normal

61A10-6B1-21.1
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5B1-22 ANTILOCK BRAKE SYSTEM (ABS) {QPTIONAL)

SYSTEM CIRCUIT
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL} 5B1-23
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5B1-24 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL}

CHART - A ~ABS” WARNING LAMP CIRCUIT CHECK - LAMP DOES NOT COME
“ON” AT IGNITION SWITCH ON

1. Main fuse
I 2a | 2. lgnition switch
. B/W 1A 3. Circuit fuse for IG
4. "ABS” warning lamp in
combination meter
Foo 5. ABS control module
) B/W R/BI !A21 6. Diode
3 7. Fail-safe relay
T 6 8. To solenoid valves and
[ ) 7 pump motor relay
B/W (ABS hydraulic unit}
2
5 9. DIAG-2 connector
Y/BI AB {Black connector)
[ WrBl G/R 9-1. Diag. switch terminal
9-2. Diag. output terminal
U
9-2
4 8
PiB {9
_!_ 95— ._..l l—:
P A
- 1AT0
! 9-1
ke

A25 21

ANAV NN

AT Y L.
R LA RN LT
— 3 f 7 :
A\12 A{S AI4

CIRCUIT DESCRIPTION

Operation (ON/OFF) of the “ABS” warning lamp is controlled by the ABS control module and the failsafe
relay. When the ignition switch is turned ON, the ABS control module switches the contact point of the fail-
safe relay from the lamp circuit side (refay OFF} to the hydraulic unit circuit side (relay ON).
{Immediately after the ignition switch was turned ON, however, the relay is switched from OFF in the order
of ON — OFF — ON as the initial check of the fail-safe relay.)

if the Antilock brake system is in good condition, the ABS contro! module turns the “ABS” warning lamp
ON at the ignition switch ON, keeps it ON for 2 seconds only and then turns it OFF. If an abnormality in the
system is detected, the lamp is turned ON by both ABS control module and fail-safe relay. Also, it isturned
ON by the fail-safe relay when the connector of the ABS control module was disconnected.

When the lamp drive circuit A21 ofthe ABS control module becomes open, the lamp flashes twice and turns
OFF as the initial check of the relay.

The lamp is turned ON when the ABS control module is in the mode to clear the diagnostic trouble code
(the diag. switch terminat and the diag. output terminal are connected or when the “P/B” circuit and “P”
circuit are shorted).

B1A10:5B1-24-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-25

CHART - A “ABS” WARNING LAMP CIRCUIT CHECK - LAMP DOES NOT COME
“ON” AT IGNITION SWITCH ON

INSPECTION

1) Turn ignition switch ON.
2} Do other warning lamps come ON?

+ YES ‘ NO
1} Remove combination meter. Is "1G" fuse in good
2} Is bulb of "ABS” warning lamp in good condition?
condition?
| YES NO YES I NO
“R/BL” circuit open or poor connection to Replace bulb. Open in "B/W" wire to Repair and
combination meter at "R/B1” wire terminal. combination meter or replace.
poor connection.

60G90.5B-23-1
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5B1-26 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

CHART -B
STEADY

Refer to CHART -~ A for Systemn Circuit Diagram and Circuit Description.

INSPECTION

Perform “Diagnostic Trouble Code
{(DTC) check”.

“ABS” WARNING LAMP CIRCUIT CHECK - LAMP COMES “"ON"

Normal Code 12 indicated at diag.
output terminal {and "NO CODES”
displayed on Tech-1)

Malfunction
code
indicated

|

No code indicated at diag. output
terminal {and “TURN KEY TO
RUN" displayed on Tech-1}

|

1} Ignition switch “OFF”.

2) Disconnect ABS control module
connector.

3) Remove ABS fail-safe relay from
connector.

4} Does "ABS” warning lamp light
at ignition switch ON?

Go to Step 3 of ABS Diagnostic

Flow Chart in this section.

AN

™

/

1} Ignition switch “ON”

2) Measure voltage from
"Ad4” terminal to body
ground.

3) Is it 10-14V?

7 N 7 _|
S € T10)
AT
oVe Aa
l NO

“BfW" circuit open

YES

Poor "A4" connection.

If connection is OK, substi-
tute a known-good ABS con-
trol module and recheck.

YES

1} Ignition switch "OFF”.

2) With ABS control module and re-
lay connectors disconnected, dis-
connect 13P connector from com-
bination meter.

3) Measure resistance from module
connector terminal "A21" to body
ground.

Is it infinite {(s0)?

\

//ﬂ“\\\ ///:mmnmm\\
/ A ]

h)

W I /

i

]

= ‘Q‘____ A

A2l

} no

“P/B” circuit shorted to
P circuit.

YES

Substitute a known-good ABS
control module and recheck.

61A10-581-26-1

| no

“R/BI" circuit shorted to
ground.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-27

CHART -C “ABS” WARNING LAMP CIRCUIT CHECK - THE LAMP FLASHES
CONTINUOUSLY WHILE IGNITION SWITCH IS ON

{As]
gaRIBIT—:

2

N

1

F—t}-nt

1. “ABS” warning lamp in
combination meter

2. ABS control module

3. DIAG-2 connector
(Black connector)

3-1. Diag. switch terminal

3-2. Diag. outputterminal

4. Tofail-safe relay

CIRCUIT DESCRIPTION

When the diag. switch terminal is shorted or connected to the ground with the ignition switch ON, the diag.

trouble code (DTC) is indicated by flagshing of the “ABS” warning lamp only in following cases.

¢ Normal DTC (12) is indicated if no malfunction DTC is detected in the ABS.

® A history malfunction DTC is indicated by flashing of the lamp if a current malfunction DTC is not de-
tected at that point although a history malfunction DTC is stored in memory.

INSPECTION

Is diag. switch terminal connected to ground via ser-
vice wire?

| NO

1} Ignition switch "ON",

2) Measure voltage between diag. switch terminal and
ground.

3)sit 10— 14V?

YES

| YES

1} Ignition switch “ON",
2) Does flashing of "ABS” warning lamp indicate DTC
{DTC 12 or history DTC)?

NO YES NO

“P/B” circuit short-
ed to ground.

Go to Step 3 of ABS
Diag. Flow Chart in p.
5B1-15.

3

Substitute a known good ABS control medule and
recheck.

61A10-581-27-1
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5B1-28 ANTILOCK BRAKE SYSTEM {ABRS) (ORTIONAL)

CHART -D CODE (DTC) IS NOT OUTPUTTED FROM DIAG. OUTPUT TERMINAL
EVEN WITH DIAG. SWITCH TERMINAL CONNECTED TO GROUND.
(Page 1 of 2)

1. "ABS” warning lamp in
combination meter

—
BIW 1A4] 2. ABS control module
1-— 3. DIAG-2 connector
{Black connector)
BIW R/8I A2} 3-1. Diag. switch terminal
3.2 2 3-2. Diag. output terminal

s \& 2 e a @ 3. Totail-safe relay
31 ) ///} \\ ] // 1 \\\ .
R

= T f
{

|

A3

|

St

Z

F—ifenut

S, o5 W I

Al0

CIRCUIT DESCRIPTION

When the diag. switch terminal is connected to the ground with the ignition switch turned ON, the ABS
control module outputs a diagnostictrouble code (DTC, voltage change signal) from the diag. output termi-
nal. Connecting or shorting the diag. switch terminal and the output terminal will set the mode to clear DTC.

INSPECTION

1) Unground diag. switch terminal.

2) Ignition switch "ON".

3) Measure voltage between diag. output
terminal and body ground,

4) Is it 1V or less?

| ves 10" | no
1} Ignition switch “OFF” //wu!\\ V”m“””\\\ “P* circuit shorted to power
2) Disconnect connectors from ABS control E‘{“ I % } gi ‘%\%H ;E Eg} circuit.
module. L AF If circuit is OK, substitute a
3) Measure resistance between A9 and A10 l @.‘:&‘JE . known-good ABS control
terminals of module connector. ] “hg module and recheck.
4) Is it infinite {e}? 0
QO
YES "AT0” | no

jlllll'nnn\\\

jn‘ll'
1) Using service wire, connect diag. switch - H[/I/ I |\\ TNTTITT “P/B*" circuit shorted to
terminal to cutput terminal. oM oNel| AT | 7P circuit.
2) Measure resistance between A9 and A10 %&3— s ey /| A
terminals of module connector. CTH - n — ]
3) Is continuity indicated? - I'e) “A9"

QO

YES | no

.........................

| Go to Chart— D {Page 2 of 2). X “P/B" circuit open or
------------------------- "P* circuit open.

61A10-5B1-28-1


James
http://www.rhinoman.org




CHART -D (Page 2 of 2)

Were you sent here from Chart - D
(Page 1 of 2)7

ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B1-29

1) Ignition switch "OFF".

2) Connect connectors to ABS control mod-
ule.

3) Ignition switch "ON".

4} Measure voltage between “A4” terminal
and body ground.

5) Isit10- 14V ?

AN

//jf

\

i

[H1;

B

k=

e

. . ,Y-ES //)'m\-\\ //ﬂ:rnulm\\\ . NQ R
1) Disconnect service wire from DIAG-2 ¢on- o N » Goto Chart-D
nector. £ j@ﬁ:{ ¥ ' {Page 1 of 2},
2) Measure resistance between A10 terminal e e =t R
and body.
3) Is it infinite (=)? L ] ;
I} Ao
Q0
| YES I NO

-

“P” circuit shorted to
ground.

¢ YES

Poor "Ad4”, "A9” or "A10” connection.
If connections are OK, substitute a known-
good ABS control module and recheck.

61A10-5B1-29-1

I NO

TB/W" circuit open or
poor connection.
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5B1-30 ANTILOCK BRAKE SYSTEM (ABS) ({OPTIONALY)

DTC 15 - G SENSOR CIRCUIT (Page 1 of 2)

1. Ignition switch

)
/*( 2. G sensor
@ e NP, B/W " B/W ,'H 3. ABS control module

X -
% a o 183]
i AN/ N

pd \‘ i Y
4 \§/ N
\ A\ o
I : AR L g
Y
\
B3” "B2"

DESCRIPTION
While a vehicle is at stop or running, if the potential difference between the sensor signal terminal “B2”

and the sensor ground terminal “B3” is not within the specified voltage value, or if the signal voltage while

at a stop does not vary from that while running, this DTC is set.
Therefore, this DTC may be set when a vehicle is lifted up and its wheel({s} is turned. In such case, clear the

DTC and check again.
INSPECTION

Is G sensor installed to floor securely?

| YES o
1) 1gnition switch "OFF", Tighten sensor or bracket screws se-
2) Remove G sensor with bracket. curely.
3) Check for proper connections to G sensor. If not, use new screws.

4) If OK then check G sensor referring to item
“INSPECTION of G SENSOR”.
Is it in good condition?

VES o

. Go to DTC 15 {Page 2 of 2). ! Replace G sensor.

61A10-561-30-1
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ANTILOCK BRAKE SYSTEW (ABS) (OPTIONAL) 5B1-31

DTC 15 - G SENSOR CIRCUIT (Page 2 of 2)

Were you sent here from DTC 15
{(Page 1 of 2)?

YES

1) Disconnect connectors from ABS control
module and G sensor.

2) Check for proper connection to ABS con-
trol module at terminals “B2” and “B3".

3} If OKthenturnignition switch ON and mea-
sure voltage between "B/W" terminal of
sensor connector and body ground.
Is it 10 — 14V?

Measure voltage between "O/W" terminal of

"B/W* circuit open.
sensor connector and body ground.
Is it OV?

y YES ,L NO

1) Ignition switch “OFF”,

2) Check that "O/W" circuit is free from open
or short to ground and "Q/B” cireuit.
Is it in good condition?

"Q/W" circuit shorted
to power circuit.

YES ,L NO
"Q/B" circuit open. "OfW" circuit open or
If circuit is OK, substitute a known-good ABS shorted to ground or
control module. "Q/B" circuit.

B1A10-5B1-31-1
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5B1-32 ANTILOCK BRAKE SYSTEM (A8S) {ORTIONAL)

DTC 18 - WHEEL SPEED SENSOR/ROTOR OR ABS HYDRAULIC UNIT
(Page 1 of 2)

Front fail-safe relay

From motor relay 3
4 /

”g BI/B
I, BI

— G/B
lIEL 8

13—
| Lg

”E"‘ Y/B
- Y

E
L

B

B

3-1

BlE
I

I
TE)
i

2]
Ot

qEL

=
=y
prr)
~
2

J:

3-2

4

1. Ignition switch 3-1. Pump motor 5. Right-front wheel speed sensor & rotor
2. ABS control module 3-2. Solenoid valve 6. Left-rear wheel speed sensor & rotor
3. ABS hydraulic unit 4. Left-front wheel speed sensor & rotor 7. Right-rear wheel speed sensor & rotor

DESCRIPTION

When no other malfunction DTC is detected and ABS control is performed for longer than approx. 1 minute
continuously (high and low voltage repetition was detected for lenger than approx. 1 minute continuously
at the solenoid monitor terminal “A1”, "A14” or "A15 ) this DTC will be set.

INSPECTION

1} Remove all wheel speed sensors.

2) Check each sensor for damage or foreign
material being attached to it.
Are they in good condition?

vy YES l NO

Check visually through each wheel speed sen- Clean or replace.
sor installation hole for the following.
¢ Rotor serration (teeth) neither missing nor

damaged.
e No foreign material attached.

® Rotor not being eccentric,
® Wheel bearing free from excessive play.
Are they in good condition?

| YES } nO

. Goto DTC 18 (Page 2 of 2. : Clean, repair or re-
------------------------- place.

651A10-581-32-1
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ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL} 5B1-33

DTC 18 - WHEEL SPEED SENSOR/ROTOR OR ABS HYDRAULIC UNIT

(Page 2 of 2)

| Were you sent here from DTC 18 :
' {Page 1 of 2)? \

| YEs

1) Install each speed sensor to each knuckle
and/for axle housing.

tween sensor and knuckle or axfe housing.
Replace sensor if any,

f

Referring to item "OUTPUT VOLTAGE IN-
SPECTION of FRONT WHEEL SPEED SEN-
SOR", check output voltage or waveform of
each sensor.

ls proper output voltage or waveform avail-
able?

2} Tighten each sensor bolt to specified torque
and check that there is not any clearance be-

///E v {

| P

OK

........................

........................

}
I

.

I

y YES

Referring to item "ABS HYDRAULIC UNIT OP-
ERATION CHECK” in this section, check ABS
hydraulic unit for operation.

Is it in good condition?

| no

Replace sensor and recheck.

| veEs

Substitute a known-good ABS control module
and recheck.

61A10-581-33-1

| no

Repair or replace malfunction
part.
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5B1-34 ANTILOCK BRAKE SYSTEM (ABS) (ORTIONAL)

DTC 21, 22 - RIGHT-FRONT WHEEL SPEED SENSOR CIRCUIT
25, 26 — LEFT-FRONT WHEEL SPEED SENSOR CIRCUIT
31, 32 - RIGHT-REAR WHEEL SPEED SENSOR CIRCUIT
35, 36 — LEFT-REAR WHEEL SPEED SENSOR CIRCUIT

1. Ignition switch
1 2. ABS control medule
3. Left-front wheel speed
sensor
B/W Ad 4. Right-front wheel speed
Sensor
SE Hgﬁ BI/B 6l () 5. Ig::;roerarwheelspeed
— B B8 | () 6. Right-rear wheel speed
a E_' G/B B14] () sensor
" Lot G B6| (=) 2
5 "E"‘“ 1g/8 B13| {+}
[ Lg B51 (=)
6 lg—i Y/B B815] (+)
I i Y 87] =) “Bla”
“B15* "B13”
2
LAV VAN \_/
\\ A, | P 7
PN \
i Y AL AW
’p 1A\ )‘;
FA BT RN
;! { T T 1 C 3 1]
RN
Bg” 87" "BE" "B5"
DESCRIPTION

The ABS control module monitors the voltage at the positive (+) terminal of each sensor while the ignition
switch is ON. When the voltage is not within the specified range, an applicable DTC will be set. Also, when
no sensor signal is inputted at starting or while running, an applicable DTC will be set.

NOTE:

When the vehicle was operated in any of the following ways, one of these DTC's may be set even when the
sensor is in good condition. If such possibility is suspected, repair the trouble (dragging of brake, etc.) of the
vehicle, clear DTC once and then after performing the driving test as described in Step 4 of “ABS DIAG. FLOW
CHART”, check whether or not any abnormality exists.

— The vehicle was driven with parking brake pulled.

~ The vehicle was driven with brake dragging.

Wheel spin occurred while driving.

Wheel(s) was turned while the vehicle was jacked up.

The vehicle was stuck.

§1A10-6B1-34-1
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

5B1-35

DTC 21, 22, 25, 26, 31, 32, 35 OR 36 {Page 1 of 2)

INSPECTION

1

1} Disconnect the applicable sensor connector with
ignition switch "OFF”.
2) Measure resistance between sensor terminals.

Resistance of wheel Front | 1.2-1.6 kQ
speed sensor at
20°C, 68°F. Rear 1.2-1.6 kQ

3) Measure resistance between each terminal and body
ground.

Insulation resistance: 1 MQ or higher

Were measured resistance valuesin Step 2) and 3) as
specified?

1
1
e ——

¥
t
\

—

Bz S

2 YES

1) Ignition switch “OFF”,

2} Disconnect connector from ABS control module.

3} Check for proper connection to ABS control module
at each sensor terminal.

}no

Replace sensor.

"B15” "B14”

4) If OK then turn ignition switch "ON” and measure "B1G” “g813"
voltage between sensor positive terminal of module A Jpm 1\\\
connector and body ground. \ \
ls it OV? T i
it )i
5 | =1 A
\ —_—
"BE"
g7
3 | YES I no

1) Ignition switch “OFF”.

2) Connect connector to sensor.

3) Measure resistance between sensor terminals at
module connector.

4} Measure resistance between sensor positive termi-
nal and negative terminal of module connector, be-
tween positive terminal and body ground.

Are measured resistance values within each speci-
fied range described in above Step [1]?

Sensor positive circuit shorted to power.

“B15” "B14”

“B13

ZV/;//\ /}Unllm“\\
N )

»816~

_________________________

61A10-5681-35-7

e ] ‘T "Bg~
O
2 0

YES } no

Circuit open or shorted to ground.
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5B1-36 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL}

DTC 21, 22, 25, 26, 31, 32, 35 OR 36 (Page 2 of 2)

4 YES

1) Remove wheel speed sensor.

attached.
Is it in good condition?

2) Check sensor for damage or foreign material being &

........................

5 | YES

Check visually through wheel speed sensor installation
hole for the following.
e Rotor serration {teeth) neither missing nor damaged.
e No foreign material being attached.
* Rotor not being eccentric.
e Wheel bearing free from excessive play.

Are they in good condition?

| no

Clean or replace sensor.

"
=
,(@)U
&

6 YES

1) Install sensor to knuckle or axle housing.

2) Tighten sensor bolt to specified torque and check that
there is not any clearance between sensor and
knuckle or axle housing.

Replace sensor if any.

S\

7

Referring to item “OUTPUT VOLTAGE INSPECTION” of
FRONT WHEEL SPEED SENSOR, check output voitage
or waveform of sensor.

Is proper output voltage or waveform obtained?

| no

Clean, repair or replace.

OK NG

IA S
' |

|

| YES

Substitute a known-good ABS control module and
recheck.

B81A10-581-36-1

Is)

Replace sensor and recheck.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-37

BLANK
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5B1-38 ANTILOCK BRAKE SYSTEM {(ABS) (OPTIONAL}

DTC 41 - RIGHT-FRONT SOLENOID CIRCUIT
45 - LEFT-FRONT SOLENOID CIRCUIT
56 — REAR SOLENOID CIRCUIT

5

Left-front
Right-front
Rear

B/w Y/Bl A8
W/BI
B
1 h WIG
4 —t
W/G
EIE 2 W/G
WG
L= —a
- BI/W Al
i —ALilb; R/W {71
—-— e} YW {a15
l/ | @ =6

I\ _J

P e

Ignition switch

Fail safe relay

ABS control module
To pump motor relay

Solencids in hydraulic unit

To pump motor relay

"A15”

\/ 2

o

LA

-

z
7

T

e

[..::s&’

[~y

A1

DESCRIPTION

The ABS control module monitors the voltage of each terminal (“A1”, “A14" and “A15") of the solenoid
circuit constantly with the ignition switch turned ON. it sets this DTC when the terminal voltage does not
become low/high for the ON/OFF command from the module to the solenoid or the voltage difference be-
tween solenoid circuit terminals exceeds the specified value with the solenoid turned OFF.

INSPECTION

Check in each step of the flow chart as described below.
Step 1 - Check resistance of the solenoid and short-circuit to the ground in the hydraulic unit.
Step 2 - Check that the circuit between the solenoid and fail-safe relay is open.
Step 3 — Check that the circuit between the solenoid and ABS control module is shorted to the power.
Step 4 — Check that the circuit between the solenoid and ABS control module is open and shorted to the

ground.

61A10-681-38-1
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ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL) 5B1-39

DTC 41, 45, 56 - SOLENOID CIRCUIT

1

1) Disconnect solenoid connector of hydraulic unit
with ignition switch " OFF”,

2) Check for proper connection to solenoid.

3) If OK then check the applicable solenoid for resis-
tance and short to ground referting to item “SOLE-
NOID VALVE INSPECTION” in this section.

Is it in good condition?

1-2: Right-frontsolenoid
3-4: Left-front solenoid
5 -6: Rear solenocid

2 . YES

1} Ignition switch "OFF”,

2) Measure resistance between solenoid connector ter-
minal "W/G" of harness side and body ground.
Is there continuity?

~|no

Replace hydraulic unit.

3 YES

1} Disconnect connectors from ABS control module.
2) Check for proper connection to ABS control module

"W/G" circuit open.

at solenoid circuit terminal “A1", "A14” or * A15 “, "A15"

3} IfOK then measure voltage between terminal “A1”, A - - “A14”
"A14” or “A15” of module connector and body //j \\\ //" s
ground with ignition switch ON. a } b ﬂ” ’I ”F’?..:‘:::"“:
Is it OV? i S

L L — ~
= e
A PR
...... erdansnnadedd
4 y YES lNO

1} Ignition switch "OFF”.

2} Connect solenoid connector of hydraulic unit.

3) Measure resistance between terminal ” A1l ”,
“A14" or "A15” of module connector and body
ground,
Is it about specified solenoid resistance?

"BI/W”, "R/W" or "Y/W" circuit shorted to power
cireuit.

.

“A15"

YES

Substitute a known-good ABS control module and
recheck.

61A10-581-29-1

/jﬂm& /)ﬂun\“”“\\ “At4”
u A H%éf—on -y
11 (RL LA :
A L N - :
o o A
massssandeanee )
I nO

“BI/W", "R/W" or "Y/W" circuit open, poor connec-
tion or shorted to ground.
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581-40 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

DTC 57 — SOLENOID AND PUMP MOTOR POWER SOURCE CIRCUIT (Page 1 of 2)

=

2
BIW ¥ /Bl A ]
——-W/BI
i WiG -
! 3 L gre1—{A7
t——W/BI W ——A13

[j@r BL/W Al
RIW A4

R L

SWVAN

//ﬂ

PNHO R LN

Ignition switch
Fail-safe relay
Pump motor relay
Purnp motor
Solenoids
Hydraulic unit

ABS control module
ARS main fuse

A9

\ ) e
i

A Yiw A15 \ ( N
6
7 NEREENAL STTERNNRBAARY
® 7 |
*A13" “AT”
DESCRIPTION

The ABS control module monitors the voltage at each terminal {

"A1", "A14” and "A15") of the solenoid

circuit constantly with the ignition switch turned ON as well as the voltage at the monitor terminal “A13”
of the pump motor circuit. When all four solenoid terminal voltages are below the specified value or the
voltage at the motor monitor terminal became below the specified value while the pump motor is operat-

ing, this DTC will be set. As soon as the voltage rises to the speci

INSPECTION

Check battery voltage.
is it about 11V or higher

YES

Check ABS main fuse and connection.
Is it in good condition?

fied level, the set DTC will be cleared.

I no

Check charging system referring to Sec-
tion 6H of service manual mentioned in
FOREWORD of this manuai.

YES

1) Turn ignition switch “OFF” and then “ON".
2}1s DTC 57 detected?

| no

Repair and/or replace fuse.

1) Ignition switch “OFF”,
2) Check for proper connection to pump motor relay.
3) 1f OK then check motor relay referring to item “ABS
PUMP MOTOR RELAY” in this section.
Is it in good condition?

Poor “A13" connection of faulty "W" or "W/BI" circuit.
If connection and wires are OK, substitute a known-
good ABS control module and recheck.

B1A10-681-40-1

YES Ly “_‘Q ___________
' Go to DTC 57 {Page 2 of 2). X
YES | no

Replace relay.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 581-41

DTC 57 - SOLENOID AND PUMP MOTOR POWER SOURCE CIRCUIT (Page 2 of 2)

.....................................

1) ignition switch “ON". : Goto DTC 57 {Page 1 of 2} X
2} Measure voltage between ABS control module con- \ ----------------------------

nector terminal "A1", "A14” and “A15" and body "a15”

d.
%nijtuanbout 9V or less at all 3 terminals? //ﬂ \\ ,//ﬂ \\\\ “A14"

) :
§ =L

2]

o

| YES | no
1} lgnition switch “OFF”, Check for proper connection to ABS
2} Remove fail-safe relay. control module at terminals “A1”;
3} Check for proper connection to relay. "A14" and "A15". If OK then substitute
4} If OK then check fail-safe relay referring to item a known-good ABS control module.

“ABS FAIL-SAFE RELAY" in this section.
Is it in good condition?

YES | NO
Faulty “W/BI” or "W/G" circuit. If wires are OK, sub- Replace relay.
stitute a known-good ABS control module and re-

check.

$1A10-581-41-1
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5B1-42 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

DTC 61 - ABS PUMP MOTOR CIRCUIT (Page 1 of 2)

2 1. Ignition switch

2. Fail-safe relay
B/W Y/BI ]1 AB 3. Teo solenoid valves in hydraulic unit

r—e——W /Bl 4. ABS pump motor relay
3 6. ABS pump motor in hydraulic unit
B W/G 4 6. ABS control module
1 h
8/Bl——{ A7}
W/BI promeme Y1 Al13 6

o

I—t}--- l——ﬁ_l
i
; :

PNV \

s
—

L ]

Z
2z

7
"AI3" "AB"  YAT"

o
N W]
T i N

DESCRIPTION

The ABS control module monitors the voltage at the monitor terminal “A13" of the pump motor circuit
constantly with the ignition switch turned ON. It sets this DTC when the voltage at the monitor terminal
" A13” does not become high/low according to ON/OFF commands to the motor relay of the module (does
not follow these commands).

INSPECTION

Does (or Did) pump motor remain running at ignition
switch “ON” or "OFF"?

YES NO

Check pump motor relay referring to item “ABS PUMP , Go to DTC 61 (Page 2 of 2), '
MOTOR RELAY” in this section. | t=s- - --ssermos-som-ooossmmee
Is it in good condition?

} YES l NO

1} kgnition switch “OFF”. Replace relay
2} Install motor relay.
3} Disconnect ABS control module connector and turn
ignition switch ON.
Does motor run then?

YES 1 no

"W circuit shorted to power circuit. Substitute a known-good ABS control
module and recheck.

61A10-561-42-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-43

DTC 61 - ABS PUMP MOTOR CIRCUIT

(Page 2 of 2)

Were you sent here from DTC 61 (Page 1 of 2}?

| YES

1} Ignition switch "OFF”,

2) Check for proper connection to motor relay.

3} i OK then check motor relay referring to item “ABS
MOTOR RELAY" in this section.
Is it in good condition?

YES

1) Check for proper connection to pump motor.

2} If OK then check pump motor referring to item
“"PUMP MOTOR INSPECTION” in this section.
Is it in good condition?

Replace motor relay.

YES

} no

1} Disconnect ABS control module cornectors.

2} Check for proper connection to module at terminals
"A7" and "AT3",

3) Disconnect fail safe relay.

4) If OK then check "B/BI” and "W/G” circuit for open
and short to ground.
Is it in good condition?

Replace pump motor.

- /ﬂll\\\ ,/}frllillllll\\\

| HWL T

.

S [:I
)

YES

NO

1) Connect pump motor connector.

2) Measure resistance between terminal "A13” of
module connector and body ground.
is there continuity?

"B/BI” or "W/G" circuit open, or “B/BI"

\ circuit shorted to ground.

//11\\\ ///n--lurng\\\
]

(s
LR
L]

Substitute a known-good ABS control module and
recheck.

O *A13"
Q0
y YES | no
"W*" circuit open or motor “B* circuit
open.

61A10:5B1.43-1
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5B1-44 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

DTC 63 — ABS FAIL-SAFE RELAY CIRCUIT (Page 1 of 2)

1. Ignition switch

2 ;
2, Fail-safe relay
B/wW Y/ BI Jl AB 3, To pump motor relay
W/B \3 5 4. Diode
—— G 6 5. To ignition switch
B 6. “ABS” warning lamp
?}7 W

7. ABS control module

8. Hydraulic unit

8 G 9. ABS main fuse
/ R/BI 10. Fuse box
W/ Gl R/BI | 0
~~g — W/ G AZ1 '
:—W:’G-‘ 7
__[_ BiswW [AT]
- RIW A14)
: dlih YW A T5]
’I' U@J 5 ren 5 "A28" "ANS" *A14"
s = /A Y
N o of
e )
1 /
[~ P—— } = o [====] S

“A12 “A8" AT

DESCRIPTION

The ABS control module monitors the voltage at each terminal (*A1”, "A14” and "A15"} of the solenoid
circuit constantly with the ignition switch turned ON. Also, immediately after the ignition switch is turned
“ON”, perform an initial check as follows.

Switch the fail-safe relay in the order of ON — OFF — ON and check if the voltage at 3 solenoid circuit termi-
nals changes to High — Low — High. If anything faulty is found in the initial check and when the voltage
at all solenoid circuit terminals is low with the ignition switch turned ON and ABS not operated, this DTC

will be set.

INSPECTION

Check battery voltage,
Is it about 11V or higher?

1 YES | no
Check ABS main fuse and connection. Check charging system referring to Sec-
Is it in good condition? tion 6M of Service Manual mentioned in
FOREWORD of this manual.
| YES | no
1} lgnition switch “OFF”. Repair or replace.

2) Remove fail-safe relay.

3) Check for proper connection to fail-safe relay.

4) If OK then check fail-safe relay referring to item “ABS
FAIL-SAFE RELAY” in this section.
Is it in good condition?

YES | no
. Go to DTC 63 {Page 2 of 2}. : Replace relay.

61A10-581-44-1
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-45

DTC 63 — ABS FAIL-SAFE RELAY CIRCUIT (Page 2 of 2)

__________________ W
. YES
1) Measure "W/BI" circuit for resis-
tance.
Is there continuity?
"“W/BI"
. YES

1} Instali ABS main fuse and fail-safe relay.

2) Disconnect ABS control module connector.

3) Checkfor proper connection to ABS control module
at terminals "A1”, "A8", "A14"” and " A15 ~.

4) If OK then measure voltage between module ¢con-
nectorterminal “A8" and body ground with ignition
switch "ON".

Is it 10 - 14V?

} no

"W/BI" circuit open.

//jnm nny ’l\\\

//jm\\
4

‘\T‘c:x‘— '(‘_—H:;\ma
= /L]

oV
L) N

asessdea

| YES

Measure voltage between module connector terminal
"A1" and body ground with ignition switch “ON”.
Is it about OV?

I no

"Y/B\" circuit open or shorted to
ground,

| YES

1) Ignition switch "GFF".

2} Measure resistance between module connector ter-
minal “A1" and body ground.
Is there continuity?

I no

“BI/W", “R/W” or "Y/W" circuit

shorted to power circuit.

y//ﬂh\\\ //ﬂmmm\\\\

Substitute a known-good ABS control module and
recheck.

61A10-681.48.1

B I/ 3
k= 1% =
] A
0
S ®
J
L YES I no

"W/G” circuit open.
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5B1-46 ANTILOCK BRAKE SYSTEM (ABS) (OPTIGNAL}

DTC71 - ABS CONTROL MODULE

DESCRIPTION
This DTC will be set when an internal fault is detected in the ABS control module.

INSPECTION

1} Ignition switch "OFF”.
2} Disconnect connectors from ABS control module.
3} Check for proper connection to ABS control module
at all terminals.
Are they in good condition?

, YES l NO

Substitute a known-good ABS control module and Repair or replace.
recheck.

61A10-5B1-46-1
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ANTILOCK BRAKE SYSTEM {ABS} (OPTIONAL) 5B1-47

STANDARD VOLTAGE AT ABS CONTROL MOD-
ULE CONNECTOR TERMINALS

Voltage between each terminal of module connector and body
1 ground is as follows.

L
' CAUTION:

Never connect voltmeter or chmmeter to ABS control mod-
ule with connector disconnected from it. Attempt to do it
may cause damage to ABS control module.

NOTE:
; As each terminal voltage is affected by the battery voltage, con-
2 \ ; iti ianiti i :
s1s T Ngs A A2 \‘5‘4 / firm that it is 11 V or more when ignition switch is ON.
4 N \ '
\ /
—=rTo 1t =1
B8 <—— Bl AI3 <—————— 4y
1. ABS control module
2. Connectors
3. Body ground
60GQ0-58-45-1
TER- STANDARD
MINAL CIRCUIT VOLTAGE CONDITION
Al Left-front solenoid valve 10- 14V Ignition switch ON, ABS not operated
A4 Ignition switch Ignition switch ON
lgnition switch ON, Pump motor not
A7 Pump motor relay 10-14V opetated
A8 Fail-safe relay Below 1V After 2 sec. with ignition switch ON
AQ Diag. switch terminal 10-14v
- Ignition switch ON
A10 Diag. output terminal Below 1V 9 t
Below 1V Brake pedal released
A11 Stop lamp switch
pramp swi 10 =14V Brake pedal depressed
: Ignition switch ON, Pump motor not
A13 Motor voltage monitor Below 1V operated
Al4 Right-front sol id val
L TTON? Soenold valve 10-18V | Ignition switch ON, ABS not operated
A15 Rear solenoid valve
10 - 14V Ignition switch ON and Transfer gear shift
. control lever position "2H”
A20 AWD switch anit 1ch ON and T r hift
Below 1V gnition switc and Transfer gear shi

control lever position “4H” or "4L"

ABS warning lamp ON (For 2 sec.
Below 1v after ignition switch ON}

A21 "ABS" warning lamp

10 — 14V ggizvgrmng;g lamp QFF {After the
A22 Data link connector 4 -5V Ignition switch ON
B2 G sensor signal 1.8-3.2v
B5 Left-rear wheel speed sensor &
B6 Right-front wheel speed sensor © Below 1V Ignition switch ON and vehicle stopped
B7 Right-rear wheel speed sensor &
B8 Left-frant wheel speed sensor ©
B11 Differential switch 7.5~ 10.3V lgnition switch ON
B13 Left-rear wheel speed sensor &

B14 Right-front wheel speed sensor @
B15 Right-rear wheel speed sensor

B16 Left-front wheel speed screw &
61A10-5B1-47-2

0.5-1.0v Ignition switch ON and vehicle stopped
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5B1-48 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

ON-VEHICLE SERVICE
PRECAUTION

When connectors are connected to ABS control module, do

- not disconnect connectors of hydraulic unit, sensors, relay,
fuse etc. and turn ignition switch ON. Then DTC will be set in
ABS control module.

£0G00-5B1-46-1

ABS HYDRAULIC UNIT OPERATION CHECK

[:l 1} Check that basic brake system other than ABS is in good

V condition.
E 2) Check that battery voltage is 11V or higher.

3) With “ABS” warning lamp, check that no abnormality is
detected in ABS. Refer to p. 5B1-17.

4) Lift up vehicle.

5)Set transmission to neutra! and release parking brake.

6) Turn each wheel gradually by hand to check if brake drag-
ging occurs. If it does, correct.

Q

60G00-5B-46-2

7) With diag. switch terminal of DIAG.-2 connector con-
nected to ground by using service wire, turn ignition
switch ON and check if “ABS” warning lamp indicates
DTC 12,

8) Turn ignition switch "OFF”.

1. DIAG.-2
-] connector

; Black
\‘ A N = g oo "
inal
XIS 4 Slong
61A10-5B1-48-3
9) Perform following checks with help of another person.

Brake pedal should be depressed and then ignition switch
® turned ON by one person and wheel should be turned by

another person’s hand. At this time, check that:
e Operation sound of solenoid is heard and wheel turns
only about 0.5 sec. (Brake force is depressurized).
e Operation sound of pump motor is heard and pulsation
is felt at brake pedal.
10) If afl &-wheels cannot be checked during one ignition cycle
(OFF — ON), repeat Step 8) and 9) till all 4 wheels are

onition checked.
Motr If a faulty condition is found in Steps 9) and 10), replace
hydraulic unit.
50;*_*;'0“ 11) Turn ignition switch "OFF” and remove service wire from
DIAG.-2 connector.
L-F

Rear

61A10-581-48-4
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B1-49

ABS HYDRAULIC UNIT

CAUTION:

Never disassemble ABS hydraulic unit,
loosen blind plug or remove motor, Per-
forming any of these prohibited services
will affect original performance of ABS
hydraulic unit.

Tightening Torque
{a): 10 N'm (1.0 kg'm, 7.5 |b-ft)

1. Brake pipe
2. ABS hydraulic unit
3. Bracket

81A10-581-48-1
HYDRAULIC UNIT INSPECTION
¢ Check hydraulic unit for fluid leakage.
If any, repair or replace.

60G00-5B1-47-3

SOLENOID VALVE INSPECTION

1) Turn ignition switch “OFF”,

2} Disconnect solenoid connector.

3) Check resistance between terminals and whether or not
short-circuit between each terminal and hydraulic unit

body exists.

Between terminals:
T ey
5and 6

Between each terminal and unit body:; = (infinity)

If faulty condition was found, replace hydraulic unit.

61A10-581-49-4
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5B1-50 ANTILOCK BRAKE SYSTEM (ABS) (QPTIONAL)

PUMP MOTOR INSPECTION

1} Turn ignition switch “OFF”.
2} Disconnect motor connector.
3) Check motor for resistance.

Between motor terminals: Less than 1 Q at 20°C {68°F)
Between terminal and
motor body

1 MQ or more

85F00-5B-49-1

4) Connect 12V battery positive terminal to motor connector
terminal “1” and negative terminal to “2”.
Then check if operation sound is heard from motor.
If faulty condition was found in Steps 3) or 4}, replace hy-

draulic unit.
85F00-5B-49-2
2 REMOVAL
1 1) Disconnect negative cable from battery.

{A) 2) Using special tool, disconnect brake pipes from ABS hy-
draulic unit.

—_ Special Tool
{A): 09950-78210
NOTE:
Put bleeder plug cap onto pipe to prevent fluid from spilling.

1. ABS hydraulicunit 2. Brake pipe Do not allow brake fluid to get on painted surfaces.

61A10-6B1-50-3

3} Disconnect ABS hydraulic unit connectors.
4} Remove three nuts and take out ABS hydraulic unit from
bracket.

CAUTION:

® Do not give an impact to hydraulic unit.

® Use care not to allow dust to enter hydraulic unit.

e Do not place hydraulic unit on its side or upside down.
Handling it in inappropriate way will affect its original

1. Connector
2. Nut performance.

6tA10-681-50-4
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ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL) 5B1-51

5
4
3
2
1

{b}
@—1
1. To left-front 4. From rmaster cylinder
2. Toright-front {primary)
3. Torear 5. From master cylinder

{secondary)

61A10-581-511

INSTALLATION
Install hydraulic unit by reversing removal procedure.

Tightening Torque
{a): 16 N'm {1.6 kg-m, 12.0 lb-ft)
(b}: 21 N'm (2.1 kg-m, 15.5 Ib-ft}

2) Bleed air from brake system referring to SECTION 5 of ser-
vice manual mentioned in FOREWORD of this manual.

3) Check each installed part for fluid leakage and perform hy-
draulic unit operation check.
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5B1-52 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL)

ABS CONTROL MODULE

CAUTION:
As ABS control module consists of pregision parts, be care-
ful not to expose it to excessive shock.

——

1. ABS control module
2. Bracket
3. Connectors

85F00-5B1-61-1

REMOVAL

1) Disconnect negative cable from battery.

2) Remove steering column hole cover from instrument pan-
el.

1. Steering column hole cover

85F00-5B-61-4
3) Disconnect ABS control module connectors,
4) Remove bolts and take out ABS control module.

INSTALLATION
install it by reversing removal procedure.

85F00-58-61-5
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 581-53

FRONT WHEEL SPEED SENSOR

2. Left front strut
3. Sensor rotor

1. Leftfront wheel speed sensor

85F00-6B-62-1

e ——

1. Wheel speed sensor connector

85F00-5B-52-3

50 mV/Div.

1. Peak-to-peak voltage

AAYEMTAR/AIA
RN
IRTEN |
IRVARALYEY
] _

60G00-5B-52-5

OUTPUT VOLTAGE INSPECTION

1} Turn ignition switch "OFF”.

2) Hoist vehicle a little.

3) Disconnect connector of wheel speed sensor.

4) Connect voltmeter between connector terminals.

5) While turning wheel at a speed of approximately 2/3 to 1
full rotation per second, check AC voltage of sensor.

Output AC voltage at 2/3 to
one rotation per second (35 — 53 Hz): 106 mV or more

If measured voltage is not as specified, check sensor, rotor
and their installation conditions.

Reference
When using oscilloscope for this check, check if peak-to-peak
voltage meets specification and waveform is complete.

Peak-to-peak voltage
at 2/3 to one rotation per second {35 - 53 Hz): 150 mV or more
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5B1-54 ANTILOCK BRAKE SYSTEM (ABS} (OPTIONAL)

REMOVAL

1) Disconnect negative cable from battery.
2) Hoist vehicle and remove wheel.
3) Disconnect front wheel speed sensor connector.

1. Front wheel speed sensor connector
2. Headlight ass’y.

6%A10-5B81-64-1

4) Remove harness clamp bolts and remove front wheel
speed sensor from knuckle.

z i CAUTION:
] ¢ Do not pull wire harness when removing front wheel
speed sensor.
2 ® Do not cause damage to surface of front wheel speed
sensor and do not allow dust, etc. to enter its installation
1. Frontwheel speed sensor hole.

2. Bolt

85F00-58-53-2

SENSOR INSPECTION
® Check sensor for damage.
® Check sensor for resistance.

Resistance between terminals: 1.2 - 1.6 kQ at 20°C (68°F)
,.“,_*/ Q Resistance between terminal and sensor body: 1 M or more
\DQ If any faulty is found, replace.
61A10-681-54-3

SENSOR ROTOR INSPECTION

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

® Turn drive shaft and check if rotor rotation is free from ec-
centricity and [ooseness.

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

85F00-6B-53-4
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-55

1. Front wheel speed sensor
2. Bolt

) e

A LS
¥ L]

Vaud

OK

61A10-5681-566-1

INSTALLATION

1) Checkthat no foreign rmaterial is attached to sensor and ro-
tor.

2} Install it by reversing removai procedure.

Tightening Torque
(a); 10 N'm {1.0 kg-m, 7.5 Ib-ft)

CAUTION:

¢ Do not pull wire harness or twist more than necessary
when installing front wheel speed sensor.

¢ Fit harness grommet to inner fender securely.

3).Check that there is no clearance between sensor and
knuckle.
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5B1-56 ANTILOCK BRAKE SYSTEM (ABS} {OPTIONAL}

FRONT SENSOR ROTOR

REMOVAL

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

Dy s 2) Remove sensor rotor from wheel hub as shown.
/ =\ CAUTION:
1. Sensor rotor 3. Vise _ Pull out sensor rotor from wheel hub gradually and evenly.
2 Wheel hub 4 glra:hrﬁ?fescrmd"ve' Attempt to pull it out partially may cause it to be deformed.
61A10-5B1-56-1

INSPECTION

. A4 ® Checkrotor serration (teeth) for being missing, damaged or
1 deformed.

e Check sensor rotor for being deformed (warped}.
e Check that no foreign material is attached.
If any faulty is found, repair or replace.

1. Sensorrotor
$1A10-5B1-56-2

INSTALLATION
1} Install sensor rotor as shown.

NOTE:
¢ Pipe used here should have inner diameter of 90 mm (3.55
1. Steel plate in) - 96 mm (3.77 in) and its outside should not contact

2. Pipe
Inside diameter teeth of sensor rotor.

90 mm (2.55 in) - Py P i :
/E % ( o6 399 1 ) Use care not to insert wheel hub diagonally
4 3. Sensor rotor
4, Wheel hub
5. Hydraulic press

85F00-5B-55-3

2} Install wheel hub, brake disc, brake caliper, locking hub and

wheel,
Refer to SECTION 3D FRONT SUSPENTION of service
manual mentioned in FOREWQORD of this manual.

85F00-5B-55-4
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ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL) 5B1-57

REAR WHEEL SPEED SENSOR

1. Rear wheel speed sensor
2. Sensor rotor
3. Rear axle housing

61A10-581-567-1
OUTPUT VOLTAGE INSPECTION

Checkinthe same procedure as that used of front wheel speed
sensor check.

QOutput AC voltage at 2/3 to

one rotation per second (25 - 38 Hz): 106 mV or more
Reference

When using oscilloscope,

peak-to-peak voltage at 2/3 to

one rotation per second {25 - 38 Hz): 150 mV or more
B80GC0-5B1-94-3

REMOVAL

1) Disconnect negative cable from battery.

2) Hoist vehicle.

3} Disconnect rear wheel speed sensor connector and detach
wire harness from vehicle body and rear axle.

1. Rear wheel speed
sensor harness
2. Connector

61A10-5B1-57-4

4) Remove harness clamp bolts and remove rear wheel speed
sensor from rear axle.

CAUTION:

¢ Do not pull wire harness when removing rear wheel
speed sensor.

® Do not cause damage to surface of rear wheel speed sen-
sor or pole piece and do not allow dust, etc. to enter its

1. Sensor bolt installation hole.
2. Clamp bolts

61A10-5B1.567-5
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5B1-58 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL}

61A10-5B1-58-2

1. Clamp bolt
2. Sensor bolt

OK

61A10-5B1-568-3

SENSOR INSPECTION

® Check sensor (pole piece) for damage or bent.
e Check sensor for resistance.

Resistance between
terminals :1.2 - 1.6 k&2 at 20°C, 68°F

Resistance between
terminal and sensor body: 1 M( or more

If any faulty is found, replace.

SENSOR ROTOR INSPECTION

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

e Turnwheel and check if rotor rotation is free from eccentric-
ity and looseness.

® Check that no foreign material is attached.

If any faulty is found, repair or replace.

INSTALLATION

1) Check that no foreign material is attached to sensorand ro-
tor.

2) Install it by reversing removal procedure.

Tightening Torque
{a}: 21 N-m (2.1 kg-m, 15.0 Ib-ft)
(b}: 10 N-m {1.0 kg-m, 7.5 Ib-ft}

CAUTION:
Do not pull wire harness or twist more than necessary when
installing rear wheel speed sensor.

3) Check that there is no clearance between sensor and
knuckle.
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL] S5B1-59

85F00-581-57-1

Rear axie
Retainer ring
Sensor rotor
. Vinyle envelope

“ Grind with grinder

pwns

"

B61A10-581-59-2

61A10-5B1-59-3

)
— LT
1. Sensor rotor __J
61A10-5B1.59-4

61A10-6B1-59-5

REAR SENSOR ROTOR

REMOVAL
1) Remove rear axle shaft. Refer to SECTION 3E REAR SUS-

PENSION of service manual mentioned in FOREWORD of
this manual.

2) In order to remove sensor rotor from retainer ring, grind
with a grinder one part of the sensor rotor as illustrated till
it becornes thin.

CAUTION:

e Cover vinyl sheet or the like over wheel bearing so that
fine grains from grinding will not enter there.

® Be careful not to go so far as to grind the ritainer ring.

3) Break with a chisel the thin ground sensor rotor, and it can
be removed.

INSTALLATION
1) Press-fit sensor rotor as shown,

NOTE:
Use care not to cause any damage to outside of retainer ring.

2) Install rear axle shaft referring to SECTION 3E REAR SUS-
PENSION of service manual mentioned in FOREWORD of
this manual.

3) Install brake drum and wheel.

Referto SECTION 5 BRAKES of service manual mentioned
in FOREWORD of this manual.
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6B1-60 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

ABS FAIL-SAFE RELAY/ABS PUMP MOTOR
RELAY

INSPECTION

1} Disconnect negative cable from battery.

2) Remove fail-safe relay or pump motor relay from bracket.
3) Check resistance between each two terminals.

Between “1” and "3”: 70 - 90 Q at 20°C, 63°F
Between “2” and “5": Continuity
Between "4” and “5": No continuity

61A10-581-60-1
4) Check that there is continuity between terminals “4” and
%‘ Losk . ) "5 when battery is connected to terminals “ 1” and “3”.
QC:
o_0o If check result is not as specified in Step 3) and 4), replace.

61A10-581-80-2

G SENSOR

REMOVAL

1) Turn ignition switch “OFF” and disconnect battery nega-
tive cable,

2) Remove rear center console box.

3} Remove parking brake lever bolts ® and G sensor with
bracket from floor.

NOTE:
Loosen only bolt .

4) Remove sensor with bracket from floor.
5) Disconnect connector from sensor.

CAUTION:
® Do not separate sensor and bracket. It will lead to erro-
neous assembly.
¢ Sensor must not be dropped or shocked. 1t will affect its
1. Parking brake -
lever ass'y original performance.

2. G sensor
3. Bolt®
4. Bolt(B)

61A10-5B1-60-2
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ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5B1-61

A: Battery &
B: Signal
C: Ground

- Horizontal

- Upright with
arrow upward

~ Upright with
arrow downward

61A10-581-61-3

61A10-5B1-61-4

. Differential switch

61A10-581-81-5

INSPECTION

1) Check sensor bracket for bend.

2) Connect positive cable of 12 volt battery to "A” terminal of
sensor and ground cable to “C” terminal. Then using volt-
meter, check voltage between “B” terminal and “C” termi-
nal.

When placed horizontally: 2 - 3V
When placed upright with arrow upward: 3 - 4V
When placed upright with arrow downward: 1 -2V

If measured voltage is not as specified, replace sensor with
bracket.

INSTALLATION

1} Connect connector to sensor securely.

2} Install sensor with bracket and parking lever assy onto floor
so that arrow mark directs vehicle forward.

Tightening Torque
{ak: 23 N'm (2.3 kg-m, 17.0 Ib-ft)

3} Install rear console box.

4WD SWITCH

For removal, inspection and installation of this switch, referto
SECTION 7D of service manual mentioned in FOREWORD of
this manual,

DIFFERENTIAL SWITCH

(included in P/Differential valve ass’y)
Forremoval, inspection and installation of this switch, refer to
SECTION 5A2 of this manual.
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5B1.62 ANTILOCK BRAKE SYSTEM {ABS) (OPTIONAL})

TIGHTENING TORQUE SPECIFICATIONS

Tightening torque

Fastening parts
N-m kg-m Ib-ft
Brake pipe flare nut: (a} 16 1.6 11.5
ABS hydraulic unit nut: (b) 21 2.1 15.5
ABS hydraulic unit bracket boit: {c)
10 1.0 7.5
{Front): (d)
Wheel speed sensor bolt
(Rear): (e) 21 2.1 15.6
Parking lever assy mounting bolt: (f} 23 2.3 17.0

61A10-5B1-62-1

iy 1

=

—
5

09950-78210

Flare nut wrench 09931-76011

{10 mm} Tech-1 {scan tool) kit

. Storage case
. Operator’s manual

Tech-1 A
DLC cable

. Test lead/probe
. Power source cable
. DLC cable adaptor

. Seif-test adaptor

09932-66020-001 {(English}
09932-66020-003 (German)
09932 66020-004 (French)
Tech-1 cartridge for ABS

60G00-5B-58-2
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ENGINE COOLING 6B-1

SECTION 6B

ENGINE COOLING

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 Section 9J under "On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative. Either of these two
conditions may 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 Diagnestic Module
(SDM).

NOTE:

Forthe descriptions (items) notfound in this section, refer to the same section of the Service Manual mentioned
in the FOREWORD of this manual.

61A10-68-1-1
CONTENTS
GENERAL DESCRIPTION . ...ttt e e e i, 6B-2
Coolant (Water) Reservoir Tank ... ..ottt e e e i 6B-2
MAINTENANCE . ... e e e e e e e 6B-2
Co0lant Level ..o 6B-2

61A10-6B-1-2
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6B-2 ENGINE COOLING

~
-

1. Arrow mark

2. Thick pipe

3, Thin pipe

4. To atmosphere
B. From radiator
6. FULL level mark
7. LOW level mark

61A10-6B-2-1

1-cam 8 valve engine model

/
1. Reservoir tank
2. FULL [evel mark

_f—s

3. LOW level mark
4, Arrow mark

61A10.6B-2-3

GENERAL DESCRIPTION
COOLANT (WATER) RESERVOIR TANK

A “see-through” plastic reservoir tank is connected to the ra-
diator by a hose. Asthe vehicle is driven, the coolant is heated
and expands. The portion of the coolant displaced by this ex-
pansion flows from the radiator into the reservoir tank. When
the vehicle is stopped and the coolant cools and contracts, the
displaced coolant is drawn back into the radiator by vacuum.
Thus, the radiator is kept filled with coolant to the desired level
at all times, resulting in increased cooling efficiency.

Coolant level should be between “FULL” and "LOW"” marks
on the reservoir tank.

Coolant should be added only to the reservoir tank as neces-
sary.

NOTE:
When installing reservoir tank cap, align arrow marks on the
tank and cap.

MAINTENANCE
COOLANT LEVEL

To check level, look at “see-through” reservoir tank.
It is not necessary to remove radiator cap to check coolant lev-
el.

WARNING:

To help avoid danger of being burned.:

e Do not remove reservoir tank cap while coolant is “boil-
ing”.

¢ Do notremoveradiator cap while engine and radiator are
still hot.

Scalding fluid and steam can be blown out under pressure

if either cap is taken off too soon,

When engine is cool, check coolant level in reservoir tank.

A normal coolant level should be between “FULL” and “LOW"
marks on reservoir tank.

If coolant level is below “ILOW" mark, remove reservoir tank
cap and add proper coolant to tank to bring coolant level up
to "FULL" mark.

Then, reinstall cap.

NOTE:

e If proper quality antifreeze is used, there is no need to add ex-
tra inhibitors or additives that ¢claim to improve system.
They may be harmful to proper operation of system, and are
unnecessary expense.

¢ When installing reservoir tank cap, align arrow marks on tank
and cap.
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ELECTRONIC FUEL INJECTION SYSTEM 6E-1

SECTION 6E

ELECTRONIC FUEL INJECTION SYSTEM
(SINGLE-POINT THROTTLE BODY
FUEL INJECTION)

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

CONTENTS

GENERAL DESCRIPTION ... . e e et e e e e e GE- 2
ELECTRONIC CONTROL SYSTEM .\ttt e e e e e e 6E- 2
Engine Control Module (ECM) . .. ... e 6E- 4
Diagnosis SWitch Tarminal .. .. ...ttt et e e e e e e e e e 6E- 4

Test Switch Terminal ... . 6E- 4
HEATED OXYGEN SENSOR HEATER CONTROL SYSTEM ..ottt e e e e 6E- b
LOCK-UP RELAY CONTROL SYSTEM {3 A/TVEHICLE ONLY} .o v v vt e e e e e 6E- 5
DA GN O S S ... e e e 6E- 6
Inspection of ECM and s CirCUIts .. ..ottt e e e e e e 6E- 6

ON VEHICLE SERVICE .. ... ..ttt e e e e e e et 6E-10
ELECTRONIC CONTROL SYSTEM .. ittt ittt et e e e 6E-10
Engine Control Module (ECM) . ... it e e et e, 6E-10
Vehicle Speed Sensor (VS ) ... e e e e 6E-11
Main Relay ... e e 6E-11

Fuel Pump Relay . ..o e e 6E-12
Brake Pedal Switch ... . e 6E-13
HEATED OXYGEN SENSOR HEATER RELAY (IF EQUIPPED) ..t vee et e e 6E-13
LOCK-UP RELAY CONTROL SYSTEM (3 A/TVEHICLE ONLY )} . . oot e it e e e ve e ieeeen s 6E-14
System CircUit INSPECtiON ... .t e e e et e e e 6E-14
TCCRelay and Its CirCUIL ... .. it e e et e e e, 6E-15

G1A10-6E-1-1


James
http://www.rhinoman.org




6E-2 ELECTRONIC FUEL INJECTION SYSTENMI-

GENERAL DESCRIPTION

ELECTRONIC CONTROL SYSTEM
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ELECTRONIC FUEL INJECTION SYSTEM 6E-2
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6E-4 ELECTRONIC FUEL INJECTION SYSTEM[

2. Instrument main panel
3. Steering wheel

61A70-8E-4-1

1. Malfun¢tion indicator lamp
{"CHECK ENGINE" light}

2. Cluster

3. Diagnosis switch terminal

4. Monitor coupler

5. ECM

6. Sensed information
7. Qutput

8. Main relay

9. Ignition switch

61A10-6E-4-2

1. Monitor coupler
{White coupler)

TmMoomE

: Blank

Diagnosis switch terminal
Diagnosis output terminal

. Ground terminal

Test switch terminal
Duty check terminal

61A-10-6E-4-4

Engine Control Module (ECM)

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

ECM is a precision unit consisting of microcomputer, A/D
{Analog/Digital) converter, /O {Input/Output) unit and etc..
It is an essential part of the electronic control system, for its
functions include not only such a major function as to control
fuel injector, idle air control valve, fuel pump relay, etc., but
also on-board diagnostic system (self-diagnosis function) as
described in the following section.

On-board diagnostic system (Self-diagnosis function)

[Malfunction indicator lamp ("CHECK ENGINE” light}]

Malfunction indicator lamp ("CHECK ENGINE” light) is lo-

cated among the instrument cluster. It indicates each result of

diagnosis done by on-board diagnostic system.

It also lights under the conditions as described below regard-

less of Electronic Fuel Injection system condition.

® When ignition switch is turned ON, engine is at a stop
(When engine speed is lower than 500 r/min.) and diagno-
sis switch terminal is ungrounded, malfunction indicator
lamp {"CHECK ENGINE" light) turns ON for the purpose of
light and its circuit check but turns OFF once engine is
started (When engine speed is higher than 500 r/min.} as far
as Electronic Fuel Injection system is in good condition.

Diagnosis Switch Terminal

The diagnosis switch terminal is included in the monitor cou-
pler behind the right side headlight. When diagnosis switch
terminal is grounded, a diagnosis signal is fed to ECM which
then outputs diagnostic trouble code and at the same time
outputs idle air control duty through duty check terminal.

Test Switch Terminal

The test switch terminal is included in the monitor coupler.
When this terminal is grounded, ECM sets the ignition timing
to the initial one.

When both test switch terminal and diagnosis switch terminal
are grounded, ECM outputs A/F duty through the duty check
terminal.
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ELECTRONIC FUEL INJECTION SYSTEM 6E-5

N
”

1. Oxygen sensor heater 5. Sensed information
2. Ignition switch 6. Oxygen sensor heater relay

3. ECM {if equipped}
4. Main relay sk For vehicle without oxygen
sensor heater relay
61A10-6E-5-1

w|dom

WY 40 AN

IE‘ 1

b '

W 2
B/W

Bl/B

b
| b

B
[l
o ;,"’ 62 [o—————e (3N — OFF
'EE 57 [== = ==-ON+ OFF
@
58 '
G !
29 I
T a 1
>
253 !
E 2 ]
SE
£ 0 !
& 6.54 b e e e -
1.54
Idle — Y T -
position 0 56 &4 100

Vehicle speed (km/h}

1.7CC solenoid valve 4. Main relay

inAJT 5. Sensed information
2. TCC relay
3. ECM

61A10-6E-56-3

HEATED OXYGEN SENSOR HEATER CONTROL
SYSTEM

The heater included in oxygen sensor is turned ON or OFF by
ignition switch to assist activation of the oxygen sensor.

The electric current flows to the heater as long as ignition
switch turns ON.

LOCK-UP RELAY CONTROL SYSTEM
(3 A/T VEHICLE ONLY)

This system controls the TCC relay which is one of the parts
for controfling A/T torque converter clutch. Its circuit
construction is as shown in left figure below.

The TCC solenoid valve, under the control of the brake pedal
switch (stop light switch) and TCC relay, opens and closes the
A/T oil passage to lock and unlock torque converter clutch.
The factors which ECM uses to control the relay are the signals
from the throttle position sensor (throttle opening), the CMP
sensor, brake pedal switch and the ECT sensor (engine coolant
temperature}.

It turns ON the relay only when the throttle valve opening and
vehicle speed are in the left figure, provided that the engine is
warmed up (i.e. the engine coolant temperature is 80°C
(140°F) or higher).

For operation of the A/T torque converter clutch, refer to Sec-
tion 7B "Automatic Transmission (3 A/T}”
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6E-6 ELECTRONIC FUEL INJECTION SYSTEM |-

61A10-6E-6-1

DIAGNOSIS
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-

L

I’/ RN
1. ECM
2. Instrument panel

3. Steering wheel

61A10-6E-6-2
1

B8 ~ B1 A12 ~ A1
L] ' l
oVe 5

3
B']? — BQ A24 -~ A13

2 1. ECM

2. Body ground
3. ECMcoupler

FEEES
Simlmme

Viewed from wire harness side

61A10-6E-6-3

connected from it.

Voltage Check

1) Disconnect battery negative cable from battery.
2) Disconnect couplers from ECM.

3) Remove ECM.

4) Connect couplers to ECM securely.

5) Connect battery negative cable to battery.

6) Check voltage at each terminal of couplers connected.

NOTE:
As each terminal voltage is affected by the battery voltage,
confirm that it is 11V or more when ignition switch is ON.
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ELECTRONIC FUEL INJECTION SYSTEM  6E-7

TER- NORMAL
MINAL CIRCUIT VOLTAGE CONDITION
Al Ignition (fail safe) signal 10 - 14V Ignition switch ON
A2 | Airconditioner circuit 10-14V | Ignition switch ON
(if equipped) 0-1Vv With engine running, Air-conditioner ON
10 - 14V Ignition switch ON
A3 Diagnosis switch terminal Ignition switch ON
ov A ; . .
Diagnosis switch terminat grounded
Ad Blank — -
oV Ignition switch ON
Brake pedal is released
Ab Brake pedal switch : [ — Pe a. IS reeas
10 — 14V tgnition switch ON
Brake pedal is depressed
10-14V Ignition switch ON
ae | Power steering pressure With engine running at idle speed, turning steer-
switch (if equipped) 0-1V ing wheel to the right and left as far as it stops,
repeating it a few times
10-14V ignition switch ON
A7 Test switch terminal oV Ignition switch ON
Test switch terminal grounded
A8 EVAP canister purge valve 10 - 14V Ignition switch ON
A9 Duty check terminal — —_
Al0 Blank — -
10 - 14V Ignition switch ON
A11 | TCC relay for A/T With “D” range position, driving vehicle at 77
0-1v km/h {48 mile/h) on fiat road and keeping it for 4
seconds or more
A12 laniti tout si | 0-1v Ignition switch ON
nition output signa
g putsig 0-3V While engine cranking
Indicator
deflection ... .
A13 | CMP sensor repeated Igmt'lf?]sg’ttjhnogl lowl
between 0V ranksha rned slowly
and about 5V
lgnition switch ON
0-1Vv Throttle valve is at idle position {with throttle
Al14 | Idle switch of TP sensor opener rod drawn in by vacuum pump gauge)
4-5V Ignition switch ON
Throttle valve opens larger than idle position
Indicator
deflection Ignition switch ON
A15 VSS repeated Rear left tire turned slowly with rear right tire
between 0V | locked
and 4 - 5V
A16 Blank — -
_ Ignition switch ON
A17 | IAT sensor 2.2-3.0V Sensor ambient temperature: 20°C {68°F)
Ignition switch ON
A18 ECT sensor 0.5-0.9v Cooling water temperature: 80°C (176°F)

B1A10-6E-7-1
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6E-8 ELECTRONMIC FUEL INJECTION SYSTEM -

e CIRCUIT s CONDITION
A9 Heated oxygen sensor Refer to Diagnostic Flow Chart for Code No. 13
A20 ?;:f‘i;"“(;‘a‘:grt‘gfnﬁti‘:‘;n 4-8V | Ignition switch ON
Ignition switch ON
0.5-1.2V Throttle valve at idle position {with throttle
A21 TP sensor opener rod drawn in by vacuum gauge)
ion
34-47V ?ﬁrl;t?leivavll\tfiha?zll open position
A22 | MAP sensor 3.6-4.4V ‘é’:rlsr?ﬂr;;\iﬁlg)rrésostlre: 760 mmHg
A23 Power source of sensors | 4.75 -5.25V | Ignition switch ON
A24 Ground of sensors — —
B1 Power source 10 - 14V Ignition switch ON
B2 Ground — —
10 - 14V Ignition switch ON
B3 | Oxygen sensor heater 0-1V Over 3 min. after engine started
Engine running at idle speed
B4 Blank — —_
B5 EGR SV valve 10 - 14V Ignition switch ON
B6 IAC valve — —
B7 Power source 10 - 14V Ignition switch ON
B8 Injector P — —_
B9 Eﬁ;‘l’ﬁ{ source for back-up | 44 _ 14y | Ignition switch OFF and ON
B10 Ground — —
811 Engine start switch 6-12V While engine cranking
(Engine start signal) oV Other than above
01V Ignition switch ON
Selector lever in "P" or “N” range
B12 Shift switch (A/T only) Ignition switch ON
10 - 14V Selector lever in any other range than "P” and
N
Malfunction indicator 0-1V Ignition switch ON
B13 lamp
("CHECK ENGINE" light) 10 - 14V When engine running
B14 | Throttle opener SV valve 10 - 14V Ignition switch ON
B15 Main relay ground 0-1v lgnition switch ON
B16 Fuel pump refay ground 0-1v For 3 sec. after ignition switch ON
10 - 14V When over 3 sec. after ignition switch ON
B17 Injector © — —

61A10-6E-8-1
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ELECTRONIC FUEL INJECTION SYSTEM GE-$

1. ECM coupler disconnected

OFF.

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

CAUTION:
Nevertouch terminals of ECM itself or connect voltmeter
or ohmmeter.

2} Check resistance between each pair of terminals discon-
nected couplers as listed in foliowing table.

CAUTION:

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

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

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

2. Ohmmeter
61A10-6E-8-1
STANDARD
TERMINALS CIRCUIT RESISTANCE CONDITION
Diagnosis oo (infini —
A3 - Body ground swiich terminal (infinity)
Brake pedal oQ Brake pedal is depressed
Ab - Bod d .
5~ Body ground | o iteh « (infinity) | Brake pedal is released
Test switch P
A7 - Body ground terminal = (infinity) —_
AS - B EVAP canister 30-380 _
purge valve
_ Duty check o (infin _
A9 — Body ground terminal (infinity}
A11 -B1 TCC relay 90-110Q —_
. Continuity Throttle valve is at idle position
Al4 - A24 Idle switch o - —
oo (infinity) Throttle valve opens larger than idle position
Ohmmeter in-
A15 - Body ground| vss dicator deflects | Rear left tire turned slowly with rear right tire
between 0 and | locked
A17 - A24 AT sensor 2.28 - 287 kQ2 | Sensor ambient temp. 20°C {68°F)
A18 — A24 ECT sensor 0.29 - 0.35 k2 | Engine cooling water temp. 80°C {176°F)
0.3-2KO Throttle valve at idle with MAP
position
AZ1-A24 TP sensor sensor coupler
2.0- 6.5 kQ Throttle valve at full open disconnected
position

61A10-6E.9-3
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6E-10 ELECTRONIC FUEL INJECTION SYSTEM -

STANDARD
TERMINALS CIRCUIT RESISTANCE CONDITION
B5 - B1 EGR SV valve 33-39Q —_
B6 - B1 IAT valve 11-14Q _—
B8-B17 Fuel injector 08-188Q —_—
i i Continuit Select tever in "P” or "N” range
B12 - Body ground Shift switch dlui Y : g
(A/T only) oo (infinity} Select lever in any other range than “P” and “N”
B14 — B1 Throttle opener 33_390 L
SV valve
B15-B16 Main and fuel 112-168 Q —
pump relay
B61A10-6E-10-1
For left hand steering vehicle ON VEH'CLE SE RVICE

For right hand steering vehicle

1. ECM
2, Steering column

§1A10-6E-10-3

ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)

CAUTION:

As ECM consists of precision parts, be careful not to expose
it to excessive shock.

Removal

1) Disconnect battery negative cable from battery.
2) Disconnect couplers from ECM.

3) Remove ECM,

Installation

Reverse removal procedure noting the following.
¢ Connect couplers to ECM securely.
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ELECTRONIC FUEL INJECTION SYSTEM  6E-11

1. Combination meter 3.
2. Speedometer cable 4,
joint 5.

Screwdriver
“RS8” screw
"E” screw

85F00-6E2-105-5

5. Ignition switch

1 ) P/B
P 3 {
1 B A"{D C B/W
BI/B T T
Bi6 &3
B1 o
B7
B15 Bl 5
B/R
B2 B10
HESY
i .
! :
[t 4
© @
1. ECM
2. Fuel pump relay
3. Main relay
4, Fuel pump

B1A10-6E-11-3

VEHICLE SPEED SENSOR (VSS)

Inspection

1) Disconnect negative cable at battery.

2} Remove combination meter from instrument panel.

3) Connect ohmmeter between “RS” screw (VSS signal ter-
minal) and “E” screw {ground terminal) of combination
meter and turn cable joint of speedometer with a screw-
driver.

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.

MAIN RELAY

NOTE:

® For left hand steering vehicle with heater unit, main relay and
fuel pump relay are installed in front of heater unit.

¢ For left hand steering vehicle without heater unit, main relay
and fuel pump relay are installed on dash panel.

¢ Forright hand steering vehicle, main relay andfuel pump relay
are installed side of ECM.

¢ Distinguish between main relay and fuel pump relay by wire
colors,

Inspection
1) Disconnect negative cable at battery.
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6E-12 ELECTRONIC FUEL INJECTION SYSTEM-

2) Remove main relay from its bracket after disconnecting its

For left hand steering vehicle
coupler.

with heater unit without heater unit

Main relay

Fuel pump relay

ECM

Heater unit

Heater duct

Main harness
Evaporator unit

{if equipped with A/C)

NoO RN

61A10-6E-12-1

3) Check resistance between each two terminals as in table
below.
If check results are as specified, proceed to next operation
check. If not, replace.

TERMINALS RESISTANCE
Between A and B oo (infinity)
Between Cand D 56 — 84 Q at 20°C {68°F)

61A10-6E-12-3

4) Check that there is continuity between terminals A" and
“B* when battery is connected to terminals "C” and “D”.
If found defective, replace.

5} Install relay and connect its coupler securely.

85F00-6E2-106-5

FUEL PUMP RELAY

Inspection

1) Remove fuel pump relay in the same way as main relay.

2) Structure of fuel pump relay is the same as that of main
relay. Check its resistance and operation using the same
procedure as that for main relay.
If found detective, replace.

85F00-6E2-107-1
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ELECTRONIC FUEL INJECTION SYSTEM 6E-13

1. Brake pedal
switch
2. Brake pedal

61A10-6E-13-1

1. Brake pedal switch
2. Butten

3. Terrninals for stop light
4, Terminals for ECM

61A10-6E-13-2

TCC relay (3 A/T only)
Heated oxygen sensor heater relay
(if equipped)

Separately prepared wire

Body ground

[y

: Pink wire terminal

Black wire terminal
Black/White wire terminal
Pink/Black wire terminal

PODE AW

61A10-6E-13-3

BRAKE PEDAL SWITCH {INCLUDING STOP LIGHT SWITCH}

1} Disconnect brake pedal switch coupler and remove it from
pedal bracket.

2) Connect ohmmeter to terminals for ECM in brake pedal
switch.
Ohmmeter should indicate continuity when switch button
is pushed and < (infinity) when it is released.
If check result is not satisfactory, replace.

3) Install brake pedal switch to pedal bracket and adjust instal-
ling position according to procedure described in Section
5 "BRAKE”,

HEATED OXYGEN SENSOR HEATER RELAY

(IF EQUIPPED)

1) With coupler connected to heatd oxygen sensor heater
relay and ignition switch ON, check if battery voltage
(about 12V) is applied to TCC relay terminals "A” and “C”.
If no voltage is applied, check electric circuit of each termi-
nal.

2) Using wire harness as thick as the one used for relay circuit,
connect “D” terminal and body (ground).

At this time, relay should be heard to operate and battery
voltage {about 12V) should be applied to terminal "B".

CAUTION:
Make absolutely sure to ground properly. Grounding
wrong terminal will blow fuse.

If check result is not satisfactory, replace heated oxygen
sensor heater relay.
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6E-14 ELECTRONIC FUEL INJECTION SYSTEM\ [

” 2 3
W ) Eﬂ-W/Yu“)Au
BIW o - —T
BI/B
4
-l
o~"o4t .

1. TCC solenoid valve in A/T 4. Main relay
2. TCCrelay 5. Sensed information
3. ECM
61A10-6E-14-1
61A10-6E-14-3
1 Al1

T .D )
m'—'ame

1. ECM
2. Body ground

B1A10-6E-14-4

LOCK-UP RELAY CONTROL SYSTEM
(3 A/T VEHICLE ONLY)

SYSTEM CIRCUIT INSPECTION
This inspection is to check if ECM turns ON TCC relay at speci-
fied throttle valve opening while actually driving vehicle.

NOTE:
e The inspection requires 2 persons, a driver and a checker.
® Use a level and flat road for the inspection.

1) Remove ECM according to previously outline and connect
couplers to ECM securely.
2) Warm up engine to normal operating temperature.

3) Connect voltmeter between ECM coupler terminal “"A11”
and ground.

4) While engine running, shift selector lever to "D” range
position. Under this condition, take reading of voltmeter. If
should be 10 - 14 V.

Then increase vehicle speed to 77 km/h (48 mile/h) or more
and maintain that speed for 4 seconds or more. Voltmeter
then should indicate 0 -1 V.

NOTE:
When maintaining the speed, be sure that throttle valve
opening is between 10% and 60%.

if checked voltage is not as specified above, check TCC
relay and wire harness. If relay are all in good condition,
possibility is that ECM is defective.
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ELECTRONIC FUEL INJECTION SYSTEM 6E-15

TCC Relay and Its Circuit

1) With coupler connected to TCC relay and ignition switch
ON, check if battery voltage {about 12V) is applied to TCC
relay terminals “A” and “C”.
If no voltage is applied, check electric circuit of each termi-
nal.

2) Using wire harness as thick asthe one used for relay circuit,
connect "D” terminal and body {ground).
At this time, relay should be heard to operate and battery
voltage {about 12V} should be applied to terminal "B”,

CAUTION:
Make absolutely sure to ground properly. Grounding
wrong terminal will blow fuse,

4

TCC relay {3 A/T only) ] .
Flfeatec_! oxvdg)en sensor heater relay If check result is not satisfactory, replace TCC relay.
if equippe

Separately prepared wire
Body ground

N =

o

Black/White wire terminal
White wire terminal
Blue/Black wire terminal
White/Yellow wire terminal

eomr

81A10-6E-1

oy

-1
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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 Section 9J under "On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative. Either of these two
conditions may result in severe injury.

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

Otherwise, the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module
(SDM).

NOTE:

For the descriptions (items) not found in this section, refer to the same section of the Service Manual mentioned
in the FOREWORD of this manual.
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6E1-2 ELECTRONIC FUEL INJECTION SYSTEM

GENERAL DESCRIPTION

ELECTRONIC CONTROL SYSTEM
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-3
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6E1-4 ELECTRONIC FUEL INJECTION SYSTEM

2. Instrument panel
3. Steering wheel

E61A10-6E1-4-1

2, Cluster

4, Monitor coupler

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

3. Diagnosis switch terminal

5. ECM
6. Sensed information
7. Output

8. Main relay

9. Ignition switch

61A1¢-6E1-4-2

1. Monitor coupler
{White coupler)

amoow

Blank

Diagnosis switch terminal
Diagnosis output terminal
Ground terminal

Test switch terminal

Duty check terminat

61A10-6E1-4-4

Engine Control Module (ECM)

ECM is installed to the underside of the instrument panel at the
driver's seat side.

ECM is a precision unit consisting of microcomputer, A/D {Ana-
log/Digital} converter, 1/O {Input/Output} unit and etc..

Itis an essential part of the electronic control systern, for its func-
tions include not only such a major function as to control fuel in-
jector, idle air control valve, fuel pump relay, etc., but also on-
board diagnostic system {self-diagnosis function} as described in
the following section.

On-board diagnostic system (Self-diagnosis function)
[Malfunction indicator lamp {"CHECK ENGINE" light}]
Malfunction indicator lamp ("CHECK ENGINE” light) is lo-
cated among the instrument cluster. It indicates each result of
diagnosis done by on-board diagnostic system.

It also lights under the conditions as described below regard-
less of Electronic Fuel Injection system condition.

e When ignition switch is turned ON, engine is at a stop
{(When engine speed is lower than 500 r/min.} and diagno-
sis switch terminal is ungrounded, malfunction indicator
lamp ("CHECK ENGINE” light) turns ON for the purpose of
light and its circuit check but turns OFF once engine is
started {(When engine speed is higher than 500 r/min.) as far
as Electronic Fuel Injection system is in good condition.

Diagnosis Switch Terminal

The diagnosis switch terminal is included in the monitor cou-
pler behind the right side headlight. When diagnosis switch
terminal is grounded, a diagnosis signal is fed to ECM which
then outputs diagnostic trouble code and at the same time
outputs idfe air control duty through duty check terminal.

Test Switch Terminal

The test switch terminal is included in the monitor coupler,
When this terminal is grounded, ECM sets the ignition timing
to the initial one.

When both test switch terminal and diagnosis switch terminal
are grounded, ECM outputs A/F duty through the duty check
terminal.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-5

$1A30-8E1.8-1

1

. ECM
2. Instrument panef
3. Steering wheel

B1A10-6€1-5-2

61A10-661-5-3

DIAGNOSIS

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

CAUTION:

ECM cannot be checked by itself. It is strictly prohibited to
connect voltmeter or chmmeter to ECM with couplers dis-
connected from it.

Voltage Check

1} Disconnect battery negative cabie from battery.

2} If equipped with air bag system, disable air bag system.
Refer to "Disabling Air bag System” under “Service Pre-
caution” in Section 9J.

3) Disconnect couplers from ECM.

4) Remove ECM.

5) Connect couplers to ECM securely.

6) Connect battery negative cable to battery.

7) 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.

8} After cheking, if equipped with air bag system, enable air
bag system. Refer to “"Enabling Air bag System” under
"Service Precaution” in Section 9J.

A2

A13

Ald4

AlS

Alé

Al1?

Alg

A19

AZ0

A211A22| {814 {B15| 816|817 [ B18{B19|B20| 821|822 [ B23|B24 |B25 826

Al

A2

A3

A4

a5

A

A7

AB

AZ

AlQ|At1| | B1 | B2 | B3 [ B4 | B5 | 86| B7 | BB | 83 [B10]|B11|Bt2[B13

L J

1. ECM
2. Couplers

B0AT0-6E1-37-38
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6E1-6 ELECTRONIC FUEL INJECTION SYSTEM:

NORMAL
TERMINAL CIRCUIT VOLTAGE CONDITION
Al Power source for 10-14V | Ignition switch ON and OFF
back-up circuit
Ao Engine start switch 6-12V While engine cranking
(Engine start signal) ov Other than above
A3 Duty output terminat _
0-1V Ignition switch ON
Ad Ignition trigger signal Between 0 — Whil ) Kin
1and4-5V ile engine cranking
0-1V For 3 seconds after ignition switch ON
Ab Fuel pump relay -
10-14V After the above time
10-14V Ignition switch ON
AB Test switch terminal Ignition switch ON
ov . .
Test switch terminal grounded
indicator deflec- | Ignition switch ON
A7 VSS Eg{‘v\::gfgtffd Rear left tire turned slowly with rear right
and4-5V tire locked
AB Ignition fail-safe signal 10-14V Ignition switch ON
10-14V Ignition switch ON
A9 Air conditioning With - -
circuit (if equipped) - Ith engine running
quipp 0-1V A/C ON
A10 Main relay 0-1V Ignition switch ON
A1l Blank — —
A12 - .
A13 Power source 10-14V ignition switch ON
Malfunction indicator 0-1V Ignition switch ON
Al4 tamp ("CHECK EN-
GINE” light) 10-14V Engine running
A15 EGR SV valve 10-14V | Ignition switch ON
(if equipped)
T L [ 0-1V Ignition switch ON
A18 ransmission contro Engine coolant temp.: below 25°C (77°F)
(4 A/T. V) module (coolant temp. — -
oY) | switch signal) 10 - 14V Igmyon switch ON
Engine coolant temp.: over 30°C {86°F)
10-14V Ignition switch ON
A17 Diag. switch terminal Ignition switch ON
0-1V . ) .
Diag. switch terminal grounded

61A10-6E1-6-1
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-7

NORMAL
TERMINAL CIRCUIT VOLTAGE CONDITION
lgnition switch ON
0-1vV . .
Al8 Idle switch Throttle valve at idle position
(in TP sensor) 3_5y Ignition switch ON
Throttle valve opens larger than idle position
10-14V lgnition switch ON
A19 Power steering pressure With engine running at idle speed, turning
switch (if equipped) 0-1V steering wheel to the right or left as far
as it stops
A20 A‘.«BS cgntrol model 10— 14V Ignl_t:on switch ON '
(if equipped) Antilock brake system (ABS) doesn't operate
A21 Blank _
Ignition switch ON
0 - 1 V H " " L ”
A22 . . Selector lever in "P” or "N” range
Shift switch — -
(4 A/T only) 10— 14V Ignition switch ON
Selector leverin "R”, "D”, 2" or "L" range
B1
B2 Ground _ _
Iindicator deflec- e .
tion repeated Ignition switch ON
B3 CMP sensor between 0 -1V | Crankshaft turned slowly
and3-5V
B4 Blank _ _
B5 Blank _ _
B6 Power source for 4.75-5.25 V| Ignition switch ON
sensors
Ignition switch ON
0.5-12V Throttle valve at idle position
B7 TP sensor —
34-47V Ignition switch ON
) ' Throttle valve at full open position
1.0-1.6V | Ignition switch ON
B3 MAF sensor - -
1.7-2.0V | With engine running at idle speed
Ignition switch ON
B9 ECT 5-0. .
sensor 05-09V Engine coolant temp.: 80°C (176°F)
lgnition switch ON
B10 Transmission control Voltage varies as specified at graph in
(4 A/T only) module (Throttle valve _— Section 6E1 of the Service Manual
4 opening signal) mentioned in the FOREWORD of this manual
while throttle valve is opened gradually.
B11 Injector No. 1 10-14V Ignition switch ON
B12 Idle air control valve 10-14V Ignition switch ON
B13 Injector No., 3 10-14V [gnition switch ON

61A10-6E1-7-1
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6E1-8 ELECTRONIC FUEL INJECTION SYSTEM

NORMAL
TERMINAL CIRCUIT VOLTAGE CONDITION
B14 Ground -
B15 Sensor ground _ _—
B16 Data link connector 4-5V Ignition switch ON
B17 Blank _ _
B18 Blank _— _
B19 CO adjusting resistor About sV Igmtlor'l sw1tc.h ON
CO resistor disconnected
Indicator deflec-
ti ted i i i i
820 (?xygep sensor t:gpv;:gﬁifer Whl'le engine running at 2,000 r/min for
(if equipped) and under 1 minute or longer after warmed up
0.45 V
B21 Blank _— —_—
B22 Biank _
10-14V lgnition switch ON
B23 Heated oxygen sensor - -
heater (if equipped) 0_1V Ovef' 3 min. lafter epglne start
Engine running at idle speed
B24 Injector No. 2 10-14V Ignition switch ON
B25 EVAP canister 10-14V | Ignition switch ON
purge valve
B26 Injector No. 4 i0-14V Ignition switch ON
61A10-6E1-8-1

1. ECM coupler disconnected
2. Ohmmeter

60AS0-6E1-70-45

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

CAUTION:
Never touch terminals of ECM itself or connect voltmeter
or ohmmeter.

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

CAUTION:

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

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

¢ Resistance in table represents that when parts tem-
perature is 20°C (68°F}.
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ELECTRONLC FUEL INJECTION SYSTEM 6E1-8

(Vehicle without
oxygen sensor)

CO adjusting
resistor

STANDARD
TERMINAL CIRCUIT RESISTANCE CONDITION
A5 - A10 Main and fuel 112-168 _
pump relay
A7 - Body Ohmmeter indi- Rear left tire turned slowly with rear
VSS cator deflect bet- | . .
ground right tire locked
ween 0 and -
A15- A12 EGR SV valve 30-38Q S—
(if equipped)
A17- Body Dlag: switch o (infinity)
ground | terminal
continuity Throttle valve is at idle position
A18- B15 Idle switch — - —
es {infinity) Throttle valve opens larger than idle position
A22- Body continuity Selector lever is “P” or "N” range
ground | Shift switch
{4 AJT only) e (infinity) Selector lever in “R”, "D”, "2" or "L" range
B1 - Body L
B2 - ground Ground continuity
0.3-2.0 k2 Throttle valve at idle position
B7 - B15 TP sensor —
2.0-6.5 kQ Throttle valve at full open position
BS - B15 ECT sensor 0.29 - 0.35 kQ Engine cooling water temp. 80°C {(176°F)
B11— A12 Fuel injector 12-17 O -
No. 1
B12— A12 Idle air control 11-140 _
valve
B13— A12 Fuel injector 12-17 0 o
No. 3
B14- Body Ground continuity e
ground
B19- B15 For standard resistance of CO resistor, refer to IDLE MIXTURE

ADJUSTMENT of the same section of Service Manual mentioned
in the FOREWORD of this manual

Fuel injector

No. 4

B24 - A12 12-17 Q@ _
No. 2

B25— A12 EVAP canister 28360 o
purge valve

B26— A12 Fuel injector 12-17 0 _

61A10-6E1-9-1
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6E1-10 ELECTRONIC FUEL INJECTION SYSTEM

61A10-6E1-10-1

For left hand steering vehicle

1. ECM
2. TCM (4 A/T vehicle}
3. Steering column

61A10-6E1-10-2

1. Combination meter 4. "RS” screw
2. Speedometer cable joint 5. "E" screw
3. Screwdriver

B1A10-6E1-10-4

ON VEHICLE SERVICE

ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)

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

Removal

1} Disconnect battery negative cable from battery.

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

3) Disconnect couplers from ECM and TCM (if equipped).

4) Remove ECM with TCM.

Installation

Reverse removal procedure noting the foliowing.

e Connect couplers to ECM and TCM securely.

¢ If equipped with air bag system, enable air bag system.
Referto "Enabling Air Bag System” under “Service Precau-
tion "in Section 9J.

VEHICLE SPEED SENSOR (VSS)

Inspection

1) Disconnect negative cable at battery.

2) If equipped with air bag system, disable air bag system.
Refer to "Disabling Air Bag System” under “Service Pre-
caution” in Section 9J.

3) Remove combination meter from instrument panel.

4) Connect ohmmeter between “"RS” screw (VSS signal ter-
minal} and “E” screw {ground terminal} of combination
meter and turn cable joint of speedometer with a screw-
driver.

Ohmmeter indicator should move back and forth between
O (zero) and « {infinity} 4 times while cable joint is turned
one full revolution.

Replace speedometer if check result is not satisfactory.

5) Install combination meter to instrument panel.

6) Connect negative cable to battery.

7) If equipped with air bag system, enable air bag system.
Referto "Enabling Air Bag System” under "Service Precau-
tion “in Section 9J.



James
http://www.rhinoman.org




ELECTRONIC FUEL INJECTION SYSTEM 6E1-11

1. ECM

2. Fuel pump relay
3. Main relay

4. Fuel pump

5. Ignition switch

&)
Al
¢ d P/B
P K
1 8la oé(—; B/W
BIfB T
A5 &1
A12 o
Al13
B
B2 A10 1 B/R >
B1 | B14
_?T—-

61A10-6E1-11-1

with heater unit

For left hand steering vehicle

without heater unit

Main relay
Fuel pump relay
ECM

Heater unit

Heater duct

Main harness
Evaporator unit

{if equipped with A/C}

el o

61A10-6E-12-1

BOFO0-6E2-107-1

MAIN RELAY

NOTE:

® For left hand steering vehicle with heater unit, main relay and
fuel pump relay are installed in front of heater unit.

® For left hand steering vehicle without heater unit, main relay
and fuel pump relay are installed on dash panel.

¢ Forright hand steering vehicle, main relay and fuel pump relay
are installed side of ECM.

® Distinguish between main relay and fuel pump relay by wire
colors.

Inspection
Refer to "MAIN RELAY” in Section 6E.

FUEL PUMP RELAY

Inspection

1) Remove fuel pump relay in the same way as main relay.

2) Structure of fuel pump relay is the same as that of main
relay. Check its resistance and operation using the same
procedure as that for main relay.
If found detective, replace.
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IGNITION SYSTEM  6F-1

SECTION 6F

IGNITION SYSTEM
(For Carburetor Model)

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

61A10-6F-1-1
CONTENTS
ONVEHICLE SERVICE ... . ... . .ttt e e e e 6F-2
IgNITION Coil . 6F-2

61A10-6F-1-2
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6F-2 IGNITION SYSTEM

1. lgnition coil

61A10-6F-2-1

PRIMARY

61A10-6F-2-2

1. lgnition coil
2. Screw

61A10-6F-2-4

ON VEHICLE SERVICE

IGNITION COIL

REMOVAL

1) Pull out high-tension cord by gripping its cap.
2} Disconnect ignition coil coupler.

3) Remove ignition coil.

INSPECTION
Measure primary and secondary coil resistances.

Ignition coil resistance (at 20°C, 68°F):
Primary: 1.30 ~ 1.58
Secondary: 11.2 ~ 15.2

If resistance is out of specification, replace coil with new one.

INSTALLATION
Reverse the removal procedure.

Tightening Torque
{a): 2.5 N'm {0.25 kg-m 1.8 |b-ft)
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IGNITION SYSTEM 6F1-1

SECTION 6F1

IGNITION SYSTEM
(Fuel Injection Model)

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 Section 9J under "On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative. Either of these two
conditions may resuit 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 Diagnhostic Module
{SDM).

NOTE:

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

61A10-6F1-1-1

CONTENTS
GENERAL DESCRIPTION . ... e e 6F1-2
ONVEHICLE SERVICE . ... ... .. ittt e e e 6F1-4 ﬂ
NI ON T N . vt e e 6F1-4
Distributor POWer SUPPIY .. ..ot 6F1-5
B (o T 6F1-5
DISTRIBUT OR UNIT ... it e e e e e e e e e e e 6F1-6
REmOVal . 6F1-6
NS Al At 0N L 6F1-7
TIGHTENING TORQUE SPECIFICATION . ..ottt e e e i 6F1-8
SPEC AL TOOLL S .. i e e 6F1-8

61A10-6F1-1-2
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6F1-2 IGNITION SYSTEM

GENERAL DESCRIPTION

The ignition system used for this vehicle has an
ignition control system (ESA, Electronic Spark Ad-
vance System) and consists of the following parts.
¢ ECM
If detects the engine condition through the sig-
nals from the sensors, determines the most
suitable ignition timing and time for electricity
to flow to the primary coil and sends a signal to
the ighiter.
e Igniter (Power unit)
Located in the distributor, it turns ON and OFF
the primary current of the ignition coil accord-
ing to the signal from ECM.
& |gnition coil
it is located in the distributor.
When its primary current is turned OFF, a high
voltage is induced in the secondary winding.
& Distributor
It distributes a high voltage current induced by
ignition coil to each plug.
¢ High-tension cords and spark plugs
o CMP sensor (Camshaft Position Sensor)
Located in the distributor, it converts the crank
angle into voltage variation and sends it to
ECM.
For its detail:
Refer to Section 6E {1-cam 8 valve engine mod-
al)
Refer to Section 6E1 (1-cam 16 valve engine
model)
61A10-6F1-2-1

¢ For 1-cam 8 valve engine model:
MAP sensor TP sensor, ECT sensor, IAT sen-
sor, engine start switch and test switch termi-
nal.
For their details, refer to Section 6E.
For 1-cam 16 valve engine model:
MAF sensor, TP sensor, ECT sensor, |AT sen-
sor {if equipped), VSS, engine start switch and
test switch terminal.
For their details, refer to Section 6E1.
In ignition control system, the ECM is pro-
grammed for the best ignition timing under every
engine condition.
Receiving signals which indicate the engine
condition from the sensors, e.g., engine revolu-
tion, intake air volume, coolant temperature, etc.,
it selects the most suitable ignition timing fromits
memory and operates the igniter.
Thus ignition timing is controlled to yield the best
engine performance.
For more information:
Refer to Section 6E (1-cam 8 valve engine model)
Refer to Section 6E1 {1-cam 16 valve engine mod-
el}
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IGNITION SYSTEM 6F1-3
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61A10-8F1-3-1
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6F1-4 IGNITION SYSTEM

61A10-6F1-4-1

Manitor coupler {white coupler)
Washer tank

: Ground
Test switch terminal

mo N2

=
d
3 %/ 1. "V" mark on crankshaft pulley

2. Timing tab
3. Timing light

61A10-6F1-4.2

1-cam 8 valve engine model

1. Distributor flange bolt
A: To be advanced
B: To be retarded

61A10-6F1-4-4

ON VEHICLE SERVICE

IGNITION TIMING
INSPECTION AND ADJUSTMENT

1)

2)

3)

4)
5)

6

S

7)

8)

9)

10}

Start engine and warm it up to normal operating tempera-
ture.

Make sure that:

e All of electrical loads except ignition are switched off.
e A/Cis OFF, if equipped.

& M/T is setin neutral {A/T is set in "P” range)

e Parking brake lever is pulled fully.

Check to be sure that idle speed is within specification.

Set timing light to No. 1 high tension cord.

Remove cap from monitor coupler (white coupler) behind
the right side headlight.

Connect "D” and "E” terminals of monitor coupler by us-
ing service wire so that ignition timing is fixed.

NOTE:

In this state, observe ignition timing with timing light. If it
is varying (if it is not fixed), that indicates ungrounded "E”
terminal which prevents accurate inspection and adjust-
ment. Therefore, be sure to ground it securely.

Using timing light, check that timing is within specifica-
tion.

Initial ignition timing {Test switch terminal grounded):
1-cam 8-valve engine model:
8+ 1° BTDC at 800 r/ min

1-cam 16-valve engine model:
5+ 1° BTDC at 800 r/min

Ignition order: 1-3-4-2

If ignition timing is out of specification, loosen flange
bolts, adjust timing by turning distributor assembly while
engine is running, and then tighten bolts to specified
torque.

Tightening Torque
(a): 13 N'm (1.3 kg-m, 9.5 Ib-ft)

After tightening distributor flange bolts, recheck that igni-
tion timing is within specification.

After checking and/or adjusting, disconnect service wire
from monitor coupler.

NOTE:
In this state, ignition timing may vary more or less of initial
ignition timing but it is nothing abnormal.

Verify that increasing engine speed advances ignition tim-
ing.
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IGNITION SYSTEM 6F1-5

GND2 : CMP sensor & GND1
Vg . CMP sensor b
GND1 : Ignition coil © 1.
Ve : Ignition ¢oil @

Disconnected distributor
coupler

61410-6F1.5-1

1. Distributor cap
2. Rotor

61A10-6F1.5.2

]
oS0

COIL  : Primary circuit é

Vo : Primary and secondary circuit &
COIL2 : Secondary circuit &

hY

—

§1A10-6F1-5-3

1. Distributor
2. 1.5V battery (3.0 V in total)
3. Analog type chmmeter

61A10-6F1-5-4

DISTRIBUTOR POWER SUPPLY

1} Disconnect distributor coupler from distributor.

2) Check voltage between “Ve¢"” terminal and "GND1” termi-
nal of disconnected distributor coupler, and ”Vg” terminal
and “GND2" terminal 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 disiributor cap and disconnect distributor coupler.
2) Measure primary and secondary coil circuit resistances.

Ignition coil resistance at 20°C (68°F)
Primary circuit {Ve - COIL} 07-09Q
Secondary circuit (Ve — COIL2) 13-18 kQ

If check result is not satisfactory, replace distributor.

Ignitor 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 1.5V baiteries in series (check that total volt-
age is about 3.0 V).

Connect positive terminal of ohmmeter to "GND1" termi-
nal and negative terminal to "COIL"” terminal.

Check continuity between "GND1” and “COIL” terminals
with about 3 V applied to its "IGt" terminal and also none
applied.

No voltage applied to "IGt”
terminal

No continuity
{infinity)

Voltage applied to ”I1Gt"

terminal Continuity

If check result is not satisfactory, replace distributor.
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6F1-6 IGNITION SYSTEM

DISTRIBUTOR UNIT

Cap

Rotor

Cover

Housing assembly
Signal rotor
Q-ring

CAUTION;
Don’t remove the signal rotor.

PR EGN -

61A10-6F1-6-1

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect distributor coupler.

3) Remove distributor cap. Then to facilitate reinstallation,
turn crankshaft in normal direction {clockwise as viewed
from crankshaft pulley side) so that distributor rotor is posi-
tioned at No. 1 terminal of distributor cap.

4) Remove distributor flange bolt.

5) Pull out distributor housing assembly.

2. Vmark

1. No. 1terminal position

60A50-6F1-8-4


James
http://www.rhinoman.org




IGNITION SYSTEM  6F1-7

1. "0" mark
2. "V mark {Timing notch) on
crankshaft pulley

60A90-6F1-10.18

1. Dent mark
2. Punch mark

61A10-6F1-7-3

1. Bolt hole
2. Flange

61A10-6F1-7-4

81A10-6F1-7-5

INSTALLATION
1} If distributor rotor has not been positioned at No.1 termi-
nal of distributor cap in distributor removal, perform fol-
lowing step.

@ Turn over crankshaft in normal direction {clockwise as
viewed from crankshaft pulley side) until "V” mark on
pulley aligns with timing mark “0” (zero) on timing tab.

@ After aligning two marks, remove cylinder head cover
to visually confirm that the rocker arms are not riding
on the camshaft cams at No.1 cylinder. If the arms are
found to be riding on the cams, turn over crankshaft
360° to align the two marks anew.

2) Check O ring for damage and deterioration.
Replace if necessary.

NOTE:
If O ring is installed, apply engine oil to it.

3} Align punch mark on gear with dent mark on housing.

4) Insert distributorinto gear case in such a way that the cen-
ter of distributor flange will coincide with distributor
flange bolt hole provided in distributor gear case. When
inserting the distributor completely, position of distribu-
tor rotor becomes as shown in figure. Secure distributor
in place tentatively by making flange bolt finger-tight.

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,

refer to "Ignition Timing” in this section.
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6F1-8 IGNITION SYSTEM

TIGHTENING TORQUE SPECIFICATION

. . Tightening Torque
Fastening portion
N'm kg-m Ib-ft
1. Distributor flange bolts 13 1.3 9.5
61A13-6F1-8-1
SPECIAL TOOLS

09900-25002 09900-27301
Pocket tester Timing light {(BC 12 V}

09930-76420
Timing light
(Dry cell type}

$1A190-6F1-8-2
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CHARGING SYSTEM 6H-1

SECTION 6H

CHARGING SYSTEM

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 WARNING and SERVICE PRECAUTIONS in Section 9J under “On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative. Either of these two
conditions may 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
{SDiv).

NOTE:

For the descriptions (items) notfound in this section, refer to the same section of the Service Manual mentioned

in FOREWORD of this manual.

CONTENTS
BATTERY
GENERAL DESCRIPTION . ..ottt ettt et e e e e e e e e e 6H-
CARE OF BATTERY ..\ttt et e e e e 6H-
DI AGIN OIS . 6H-
ONVEHICLE SERVICE ... ittt e e e, 6H-
Jump Starting in Case Of EMErgency ........uuunereron e 6H-
OFF VEHICLE SERVICE ... it e e 6H-
DISMOUNTING .o e 6H-
Handling ... BH-
REMOUNTING .. 6H-

61A10-6H-1-1

000000 ~N~O RN
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6H-2 CHARGING SYSTEM

1. Indicator

61A10-6H-2-1

85F00-6H-2-4

85F00)-6H-2-5

BATTERY
GENERAL DESCRIPTION

The battery has three major functions in the electrical system.

e It is a source of electrical energy for cranking the engine.

e |t acts as a voltage stabilizer for the electrical system.

e it can, for a limited time, provide energy when the electrical
load exceeds the output of the generator.

The battery mounted in each vehicle is one of the foliowing

three types, depending on specification.

55B24L(S) TYPE

Rated capacity 36 AH/BHR, 12 Volts
Electrolyte 3.1L (6.55/5.46 US/Imp pt}
1.28 when fully charged

Electrolyte S.G. at 20 °C (68 °F)

38B20L TYPE
Rated capacity 28 AH/5HR, 12 Volts
Electrolyte 2.1 L {4.44/3.70 US/Imp pt)

1.28 when fully charged

Electrolyte S.G. at 20 °C (68 °F)

38B20L TYPE (BUILT-IN INDICATOR)

Rated capacity | 28 AH/5HR, 12 Volts

CARRIER AND HOLD-DOWN

The battery carrier should be in good condition so that it will
support the battery securely and keep it level.

Before installing the battery the battery carrier and hold-down
clamp should be clean and free from corrosion and make cer-
tain there are no parts in carrier.

To prevent the battery from shaking in its carrier, the hold-
down bolts should be tight enough but not over-tightened.

ELECTROLYTE FREEZING

The freezing point of electrolyte depends on its specific grav-
ity. Since freezing may ruin a battery, it should be protected
against freezing by keeping it in a fully charged condition. If a
battery is frozen accidentally, it should not be charged until it
is warmed.
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CHARGING SYSTEM 6H-3

85F00-6H-3-1
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61A410-6H-3-4

SULFATION

If the battery is allowed to stand for a long period in dis-
charged condition, the lead sulfate becomes converted into a
hard, crystalline substance, which will not easily turn back to
the active material again during the subsequent recharging.
"Sulfation” means the resuit as well as the process of that
reaction.

Such a battery can be revived by very slow charging and may
be restored to usable condition but its capacity is lower than
before.

BUILT-IN INDICATOR (IF EQUIPPED)

The battery has a built-in temperature compensated indicator
in the top of the battery. This indicator is to be used with the
following diagnostic procedure. When checking the indicator,
make sure that the battery has a clean top. A light may be
needed in some poorly-lit areas.

Three types of indication available under normal operation
are as follows.

1. Green Dot
Battery is safficiently charged for testing.

2. Dark
Battery must be charged before testing.
If there is a cranking complaint, battery should be tested as
described in Diagnosis section. Charging and electrical sys-
tems should also be checked at this time.

3. Clear or Light Yellow

This means that fluid level is below the bottom of hydrome-
ter. Its possible cause is excessive or prolonged charging,
a broken case, excessive tipping or normal battery deterio-
ration.

When the battery is found in such condition, it is possible
that high charging voltage is caused by the faulty charging
system and therefore, charging and electrical systems
need to be checked. If there is a trouble in cranking and its
cause lies in the battery, it should be replaced.
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6H-4 CHARGING SYSTEM

61A10-6H-3-2

85F00-6H-3-5

61A70-6H-4-1

CARE OF BATTERY

WARNING:

# Never expose battery to open flame or electric spark be-
cause of battery generate gas which is flammable and ex-
plosive. '

e Do not allow battery fluid to contact eyes, skin, fabrics,
or painted surfaces as fluid is a corrosive acid. Flush any
contacted area with water immediately and thoroughly.

e Batteries should always be kept out of reach of children.

1) The batteryis a very reliable component, but needs periodi-
cal attentions.
e Keep the battery carrier clean.
e Prevent rust formation on the terminal posts.
o Keep the electrolyte up to the upper level uniformly in all
cells. (For battery without a built-in indicator)

When keeping battery on vehicle overalong period oftime,
follow instructions given helow.,
e Weekly, startthe engine and run it until it reaches normal
operating temperature with engine speed of 2000 to
3000 rpm. Make sure all electric switches are off before
storing the vehicle.
® Recharge the battery twice a month to prevent it from
discharging excessively. This is especially important
when ambient temperature is low.
The battery discharges even when it is not used, while
vehicles are being stored. Battery electrolyte can freeze
and battery case can crack at cold ambient condition if
battery is not properly charged.

2

——

Keep the battery cable connections clean.
The cable connections, particularly at the positive (+) termi-
nal post, tend to become corroded. The product of corro-
sion, or rust, on the mating faces of conductors resists the
flow of current.
Clean the terminals and fittings periodically to ensure good
metal-to-metal contact, and grease the connections after
gach cleaning to protect them against rusting.

3

—

Be always in the know as to the state of charge of the bat-
tery.

For battery with a built-in indicator:
Check the indicator. (Refer to “INDICATOR CHECK"” in this
section.}

For battery without a built-in indicator:
The way to tell the state of charge isto carry out a hydrome-
ter test. The hydrometer is an instrument for measuring the
specific gravity {S.G.) of the battery electrolyte. The S.G. of
the electrolyte is indicative of the state of charge.
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CHARGING SYSTEM 6H-5

61A70-6H-5-1

2

\

=0

1. Tester 2. Battery load tester 3. Battery

61A10-64-5-3

Battery load test voltage

. Minimum required

mated, | valage une
sec. loa

21°C/70°F 9.8
10°C/50°F 9.4
0°C/30°F 9.1
-10°C/15°F 8.8
-18°C/0°F 8.5
Below —18°C/0°F 8.0

61A10-6H-5-4

DIAGNOSIS

BATTERY TEST

1. VISUAL INSPECTION
- Check for obvious damage, such as cracked or broken
case or cover, that could permit loss of electrolyte.
If obvious damage is noted, replace battery.
Determine cause of damage and correct as needed.

2. INDICATOR CHECK
{FOR BATTERY WITH A BUILT-IN INDICATOR)
— Check the state of indicator.

® Green Dot
Proceed to load test.
e Dark
Charge battery and proceed to load test.

e Clear or Light Yellow
The battery must be replaced.

3. LOAD TEST
(FOR BATTERY WITH A BUILT-IN INDICATOR])
1) Connect voltmeter and battery load tester across battery

terminals.

2) Apply 130 ampere load for 15 seconds to remove surface
charge.

3} Remove the load and wait 15 seconds to let battery re-
cover.

4} Apply 130 ampere load. Read voltage after 15 seconds.
5) Remove the load.

¢ The voltage does not drop below the minimum as
listed in left figure.
— Battery is good.

e Thevoltage does drop below the minimum as listed in
left figure.
- Replace the battery.

NOTE:

Temperature of battery will affect minimum voltage re-
quired to pass load test.

See the left figure and estimate the temperature battery
has been exposed to for the last several hours.
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6H-6 CHARGING SYSTEM

132
1.30
1.28
1.26
1.24
1.22
1.20
i.18

Over c;harrge

100%

1 50%

Should be‘cha‘rgec‘i

et | L 11|

Specific gravity ———t=

=15 -5 0 5 10 15 20 25 30 35 40 45 {°C}
Temperature ———

61A10-6H-6-1

4. HYDROMETER TEST

(FOR BATTERY WITHOUT A BUILT-IN INDICATOR)

The direct method of checking the battery for state of charge

is to carry out a high rate discharge test, which involves a spe-

cial precise voltmeter and an expensive instrument used in

the service shops, but not recommendable to the user of the

vehicle.

At 20 °C of battery temperature (electrolyte temperature):

— The battery is in FULLY CHARGED STATE it the electrolyte
S.G. is 1.280.

— The battery is in HALF CHARGED STATE ifthe S.G. is 1.220.

— The battery is in NEARLY DISCHARGED STATE if the S.G.
is 1.150 and is in danger of freezing.

Asthe 5.G. varies with the temperature, if battery temperature

is not at 20°C (68°F), you have to correct your S.G. reading

(taken with your hydrometer) to the value at 20°C {(68°F) and

apply the corrected S.G. value to the three-point guide stated

value.

For the manner of correction, refer to the graph showing the

relation between S.G. value and temperature at the left.

How to use the temperature-corrected state-of-charge graph
Suppose your S.G. reading is 1.28 and the battery tempera-
tureis—5 °C{23°F). Locate the intersection ofthe -5 °Cline and
the 1.28 5.G. line.

The intersection is within the “A” zone (shaded area in the
graph) and that means CHARGED STATE.

To know how much the battery is charged, draw a line parallel
to the zone demarcation line and extend it to the right till it
meets with the percentage scale. In the present example, the
line meets at about 85% point on the percentage scale. There-
fore, the battery is charged up to the 85% level.
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CHARGING SYSTEM 6H-7

61A10-8H-7-1

ON VEHICLE SERVICE

JUMP STARTING IN CASE OF EMERGENCY
WITH AUXILIARY (BOOSTER) BATTERY

CAUTION:

If vehicle is manual transmission model and has a catalytic
converter, do notpush ortow it to start. Damage to its emis-
sion system and/or to other parts may result.

Both booster and discharged battery should be treated care-
fully when using jumper cables. Follow procedure outlined
below, being careful not to cause sparks.

WARNING:
¢ Departure from these conditions or procedure described
below could result in:

(1) Serious personal injury (particularly to eyes) or prop-
erty damage from such causes as battery explosion,
battery acid, or efectrical burns.

{2) Damage to electronic components of either vehicle.

* Remove rings, watches, and other jewelry. Wear ap-
proved eye protection.

® Be careful so that metal tools or jumper cables do not
contact positive battery terminal (or metal in contact
with it) and any other metal on vehicle, because a short
circuit could occur.

1) Set parking brake and place automatic transmission in
PARK {NEUTRAL on manual transmission). Turn off igni-
tion, turn off lights and all other electrical loads.

For battery with a built-in indicator:
Check built-in indicator. If it is clear or light yellow, replace
the battery.

For battery without a buiit-in indicator:
Check electrolyte level. If it is below low level line, add dis-
titled water.

2) Attach end of one jumper cable to positive terminal of
booster battery and the other end of the same cable to posi-
tive terminal of discharged battery. (Use 12-volt battery
only to jump start engine}.

3) Attach one end ofthe remaining negative cable to negative
terminal of booster battery, and the other end to a solid en-
gine ground {such as exhaust manifold) at least 45 cm (18
in) away from battery of vehicle being started.

WARNING:

Do not connect negative cable directly to negative termi-
nal of dead battery.

4) Start engine of vehicle with booster battery and turn off
electrical accessories. Then Start engine ofthe vehicle with
discharged battery.

5) Disconnect jumper cables in the exact reverse order.
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6H-83 CHARGING SYSTEM

85F0Q0-6H-6-1

For right hand steering vehicle
( with 1-cam 16 valvg engine)

Battery
Positive cable
Negative cable
Retainer

Nuts

DW=

61A10-6H-8-2

WITH CHARGING EQUIPMENT

CAUTION:

When jump starting engine with charging equipment, be
sure equipmentused is 12-volt and negative ground. Do not
use 24-volt charging equipment. Using such equipment can
cause serious damage to electrical system or electronic
parts.

OFF VEHICLE SERVICE
DISMOUNTING

1) Disconnect negative cahble.
2) Disconnect positive cable.
3) Remove retainer.
4} Remove battery.

HANDLING

When handling battery, following safety precautions should

be followed:

e Hydrogen gasis produced by battery. A flame or spark near
battery may cause the gas to ignite.

e Battery fluid is highly acidic. Avoid spilling on c¢lothing or
other fabric. Any spilled electrolyte should be flushed with
large quantity of water and cleaned immediately.

REMOUNTING
Reverse removal procedure.
NOTE:

Check to he sure that ground cable has enough clearance to
hood panel by terminal.
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AUTOMATIC TRANSMISSION 7B-1

SECTION 7B

AUTOMATIC TRANSMISSION
(3A/T)

NOTE:

Forthe descriptions litems) not found in this section, refer to the same section of the Service Manual mentioned
in the FOREWORD of this manual.

CONTENTS

GENERAL DESCRIPTION . ...\ttt ittt e e e e e e e e e 7B- 1
D AGIN OIS ... 7B- 4
L O O - e o T 7B- 5
ONVEHICLE SERVICE .. ... . .. . i e i 7B- 7
Maintenance Service ... ..c..iiiiiiii it e 7B- 7
BRAKE INTERLOCK SYSTEM (if equipped) ... .....ounntnteaee e 7B- 7
OPERATIONS .. 7B- 7
Interlock Cable Operation ...........c..oiuiuiriniee e e 7B- 7

ON VEHICLE SERVICE . ...\ttt et 7B- 8
Interlock Cable .. .. 7B- 8
TIGHTENING TORQUE SPECIFICATION . ..... o0ttt et et e e i 7B-10

GENERAL DESCRIPTION

For the system and operation of automatic transmission, refer to the same section of the Service Manual
mentioned in the FOREWORD of this manual.

But the control circuit of torque converter clutch (T.C.C.) is described as follows.

5 )
7
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B/R iy BI/B
. Main relay
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Solenoid valve \1 1
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Brake switch
TP sensor
VSSs A

. Electrical connector ‘o_
. Te fuses o 8
The wire No.s are same =
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{Refer to page 8-5, 8-6}
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7B-2 AUTOMATIC TRANSMISSION

61A10-78-2-1

Transmission Oil Circuit-Park-Torque Converter Clutch Off
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AUTOMATIC TRANSMISSION 7B-3

Transmission Oil Circuit-Drive 3-Torque Converter Clutch On
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7B-4 AUTOMATIC TRANSMISSION

DIAGNOSIS

Before diagnosis of any transmission complaint is
attempted, there must be understanding of fluid
checking procedure and what appearance the
fluid should have. Many times atransmission mal-
function can be traced to low fluid level or improp-
er reading of oil level gauge. Due to the transmis-
sion fluid that is now being used it may appear to
be darker and have a stronger odor.

This is normal, and not a positive sign of required
maintenance or transmission failure.
Alsowhenthe oil level gauge is removed, itshould
be noted whether the fluid is devoid of air bubbles
or not. Fluid with air bubbles gives an indication of
an air leak in the suction lines, which can cause er-
ratic operation and slippage.

Water in the fluid imparts a milky, pink cast to the
fluid and can cause spewing. Water in the fluid can
also cause swelling of nylon parts.

61A10-78-4-1

NOTE:

PRELIMINARY CHECKING PROCEDURE

1)} Check and correct fluid level (Refer to “FLUID
LEVEL AND CAPACITY").

2) Road test vehicle to verify transmission prob-
lem using all selective ranges, noting discre-
pancies in operation.

3) If engine performance indicates an engine
tune-up is required, this should be performed
before road testing is completed or transmis-
sion correction attempted. Poor engine perfor-
mance can result in transmission problems.

4) Check kick-down cable adjustment.

5) Check and correct vacuum lines and fittings.

6) Check and correct select cable.

7) Install oil pressure gauge and compare with
pressure readings in “LINE PRESSURE TEST".

8) Isolate the unit or circuit involved in the mai-
function.

Forthe conditions not described below, refer to the same section of the Service Manual mentioned in the FORE-

WORD of this manual.

Condition Possible cause Correction
No converter clutch e 12 volts not being supplied to Refer to p. 7B-5.
applied. transmission.
¢ Ground inside of transmission. Tighten bolt.
e Defective connector, wiring Repair or replace.
harness, or solenoid.
e Sticking converter clutch control Overhaul oil pump.
e valve,
E & Solenoid O ring cut or leaking. Replace solenoid.
E ¢ Oil pump wear plate or gasket Repair or replace.
o) mispaositioned or damaged.
8 e High or uneven bolt torque on Adjust torque.
< converter housing to oil pump bolts.
= e Cut O ring on turbine shaft. Replace converter.
=
8 No converter clutch e Sticking converter clutch control Overhaul oil pump.
release or shudder. valve,
e Restricted converter clutch apply Overhaul.
passage.
e Low fluid or pressure. Referto Section 7B of the Service
Manual mentioned in the
FOREWORD of this manual.
e Cut O ring on turbine shaft. Replace converter.

61A10-7B-4-2
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AUTOMATIC TRANSMISSION 7B-5

T.C.C. DIAGNOSIS (Fuel Injection Model Only)

ELECTRICAL CHECK
Preliminary checking procedure in page 7B-4 should have been performed prior to using this chart.

8

A\
N

N\

B/W

Main relay

Lockup retay

Solenoid valve (Cpens with
0V and closes with 12V)
Voltmeter (DC 20V range}
Automatic transmission
ECM

Electrical connector

To fuses

The wire No.s are same
Mo. as figure of POWER SUPPLY DIAGRAM
{Refer to page 8-5, 8-6)

PNEEE W

61A10-7B-5-1

e Connect voltmeter as illustrated.
e Start engine and warm it up fully.
e ‘oitage should be 0 with this condition.

Test-drive vehicle with D position at above 65 km/h (41 miles/h} but throttle opening is 10% — 60%
on flat road and keep it for 4 seconds, and then make sure voltmeter indicates battery voltage.

OK NOT OK
I l

e Circuit is ellectrically OK. Diagnose lockup relay referring to Section 6E.
® Check solenoid valve reffering to solenoid l
function test in next page. | 1

| [ | OK NOT OK
| |
OK NOT OK Check wire harness Repair or adjust
f _ ‘ and connections. lockup relay.
Check automatic Repair or adjust If all above are OK,
transmission reffering salenoid valve, check brake switch
to page 7B-4. circuit to ECM

reffering to Section 6E,
if OK then, substitute
a known-good ECM
referring to Section 6
and check.

61A10-7B-5-2
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78-6 AUTOMATIC TRANSMISSION

WARNING:
For safety, test-drive vehicle with an assistant who reads voltmeter.

CAUTION:
The circuit test is also available with 4 wheels free on lift using positions of selector D and transfer 4H.

However, engine runs extremely high to fulfill throttle valve opening of the system control condition.
Therefore, test on lift is not recommendable.

61A10-7B-6-1
SOLENOID VALVE CHECK
Giving battery voltage (12V) to solenoid, valve function would be tested as shown below.

CAUTION:

To avoid mis-wiring and consequential diode damage, do not conduct battery voltage through coupler
which is originally installed in the transmission.

T.C.C. APPLY

T.C.C. RELEASE

12V OFF

Exhaust fluid

1. Oiler

2. S8pecial tool (Spring pin remover 09922-85811) or the like
3. Sofenoid assembly

51A10-78-6-2
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AUTOMATIC TRANSMISSION 7B-7

61A10-7B-7-1

Selector lever
Key release cam
Cable

y SECT.A-A

When ignition key at

1.
2,
3. '
4, Detent pin "ACC” on "ON” side
5. Keyinterlock
lever
6. Key cylinder
7. lgnition key
@\ Mot rotatable
toward "LOCK"
5 o 3
A
) I mamug)
A
Y
61A10-78-7-2

Selector lever
Key release cam
Cable

Detent pin

Key interlock
lever

Key cylinder
Ignition key

N gaeNs

SECT.A-4A
9\\ Freely rotatable
]

G1A10-78-7-5

ON VEHICLE SERVICE
MAINTENANCE SERVICE

Fluid specification

An equivalent of DEXRON®-II, DEXRON®-IIE or
DEXRON®-III

BRAKE INTERLOCK SYSTEM
(if equipped)

OPERATIONS

INTERLOCK CABLE OPERATION

1) How ignition key is locked
When the selector lever is shifted to any other range than
“P”{i.e.,R,N, D, 2,L), thekeyrelease camturnsin “a” direc-
tion as shown in figure.
This means that the cable connecting the key release cam
and the key interlock lever is not pushed and therefore, the
key interlock lever is pushed into the key cylinder due to
cable force and thus the ignition key is locked.
It is impossible to turn the ignition key toward “LOCK”
position when it is at "ON" position.

2) How ignition key is released
When the selector leveris shifted to “P” range and released
shift knob button, the key release cam turned by the select
lever {detent pin) pushes the cable which then pushes key
interlock lever out of the key cylinder. Then the key cylinder
is allowed to rotate freely and so is the ignition key in it.
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7B-8 AUTOMATIC TRANSMISSION

61A10-78-8-1

Ignition switch side 3 2

4, Interlock cable

1. Ignition switch ass’y
2. Innerend
3, Clamp screw

61A10-78-8-3

Select lever side

L

>,

1. Inner end of intertock cable 4. Cam boss
2. Key release cam 5. Claw
3. Stud bolt

61A10-78-8-4

1. lgnition switch ass’y
2. Innerend

3. Clamp screw
4. Outerend

61A10-76-8-5

ON VEHICLE SERVICE
INTERLOCK CABLE

NOTE:
Dont bend interlock cable excessively when removing and
installing it, or system will not operate correctly.

Removal

1} Disconnect negative (=) cable from battery.

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

3} Remove steering column hole cover.

4) Remove steering column cover and then meter hood.

5) Remove steering shaft upper joint bolt and steering col-
umn mounting bolts.
For vehicle with air bag system, refer to Section 3C1,
For vehicle without air bag system, refer to Section 3C2 of
Service Manual mentioned in FOREWORD of this manual.

6) Remove interlock cable clamp screw located at ignition
switch ass’y.

7} Remove disconnect interlock cable inner end.
{Ignition switch side.)

8} With consocle boxremoved, take outinterlock cable by loos-
ening lock nuts.

9} Detach cable end from release cam while pressing claws of
release cam boss. At this time, be careful not to cause dam-
age to its claws.

Installation

1) Shift select lever to "N” range (Refer to SHIFT LOCK RE-
LEASE on same section of Service Manual mentioned in
FOREWORD of this manual) and turn ignition key to "ACC”
position,

2) Connect inner end of interlock cable to key interlock lever
{Ignition switch side).

3) Install outer end bracket of interlock cable to ignition switch
ass'y, and tighten screw to specified torque.

Tightening Torque
(a): 2.2 N'm {0.22 kg-m, 1.5 |b-ft)
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AUTOMATIC TRANSMISSION 7B-9

Interlock cable
Steering column
Steering celumn
holder

W=

61A10-7B-9-1

1. Inner end of interlock cable
2. Keyrelease cam

61A10-78-9-2

1. Key release cam
2. Cable outer

81A10-7B-9-3

4)

B)

6}

7)

8)

9}

Pass and connect interlock cable as shown at the left fig-
ure,

With key release cam set as shown at the left figure, con-
nect inner end of interlock cable to key release cam. (Se-
lect lever side)

Move key release cam so that it is set at such angle as
shown at the left figure and with special tool {A) inserted
in hole @ , fix key release cam.

Special Tool
(A): 09925-78210 {6 mm)

With key release cam fixed with special tool {A), install
cable outer to bracket and after making sure that cable
outeris pushed in arrow direction by leaf spring, tight-
en mounting nut to specified torque.

Tightening Torque
{b): 13 N-m {1.3 kg-m, 9.5 lb-ft}

With selector lever set at P range, turn ignition key to

“ACC” position and then check for following conditions.

¢ With knob button released, ignition key can be turned
from “ACC” position to "LOCK"” position.

¢ With knob button pressed, ignition key cannot be
turned from "ACC” position to "LOCK" position.

Install conscle box.

10) Install steering column.

For vehicle with air bag system, refer to Section 3C1.
For vehicle without air bag system, refer to Section 3C2 of
Service Manual mentioned in FOREWORD of this manual.

11) Install meter hood.
12) Instail steering column cover and steering column hole

cover.

13) if equipped with air bag system, enable air bag system.

Refer to "Enabling Air bag System” in Section 9J.
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7B-10 AUTOMATIC TRANSMISSION

TIGHTENING TORQUE SPECIFICATIONS

) . Tightening torque
- Fastening portion
N-m kg-m Ib-ft
1. Interlock cable clamp screw 2.2 0.22 1.5
2. Interlock cable outer mounting nut 13 1.3 9.5
61A10-7B-10-1
SPECIAL TOOLS

09922-85811

09925-78210
Spring pin remover

Spring pin remover {6 mm)

61A10-7B-10-2
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AUTOMATIC TRANSMISSION 7B1-1

SECTION 7B1

AUTOMATIC TRANSMISSION
(4 A/T)

WARNING:

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

e Service on or around Air Bag System Components or Wiring must be performed only by an authorized
Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Section 9J under “On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative. Either of these two
conditions may 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 foundin this section, refer to the same section of the Service Manual mentioned
in the FOREWORD of this manual.

61A10-78-1-1
CONTENTS

GENERAL DESCRIPTION ... .. i i i ittt it te i ne et etnaransnranas 7B1-2
ELECTRONIC SHIFT CONTROL SYSTEM ..ottt i e et it iecinieaananaans 7B1-2
Transmission Control Module (TCM) ...ttt i i i i e i it et aaans 7B1-2
Automatic Gear Shift Diagram ... ... i ittt et et ee et ettt 7B1-2
D AGN O S S ... i e e e 7B1-5
ELECTRONIC SHIFT CONTROL SYSTEM ..o i i it i ittt r e e nans 7B1-5
On-Board Diagnostic System (Self-Diagnosis Function) ..........ccooiiiiiiiiiiirininnnn, 7B1-5
ON VEHICLE SERVICE ... ... o i et it et ettt ettt n et nns 781-5
MAINTENANCE SERVICE ... ..t i i et e it ettt e 7B1-5
SELECT CABLE/SHIFT SWITCH ... i it it st i et aaeans 7B1-6
St SWITCh .. oo e e e 7B1-6

BRAKE INTERLOCK SYSTEM (if equipped)

61A10:7B1-1-2
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7B1-2 AUTOMATIC TRANSMISSION

61410.7B1.2-1

AUTOMATIC GEAR SHIFT DIAGRAM

GENERAL DESCRIPTION

ELECTRONIC SHIFT CONTROL SYSTEM
TRANSMISSION CONTROL MODULE (TCM)

Shift Switch
A shift switch is provided so that the engine can be started
only when the shift lever is in the “P” or "N” position.

el 2 | 3| 6| 7|8 10| 9]4]65s
Oo—+CO | OO0
R O O
N | O+O | O O
D O O
2 O O
L O O

Automatic shift schedule as a result of shift control is shown below. In case that select lever is shifted to
L at a higherthan 52 km/h {32.5 mile/h) speed, 2nd gear is operated and then down shifts to 1st at a speed
lower than that. No up shift is available in L.
The same as, the select lever is shifted to 2 at a higher than 100 km/h (62.5 mile/h} speed, 3rd gear is oper-
ated and then down shifts to 2nd at a speed lower than that. No up shift is available in 2.

Power Mode Unit: km/h
{mile/h})
Shift
1—2 2—+3 34 43 3—+2 2—1

Throttle opening

49 94 132 120 85 42
Full throttle (31 (59) (83) (75) (63} (26)

18 36 48 35 29 7
Closed throttle (1) (23) (30) (22} {18) {4)

61A10-7B1-2-2
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AUTOMATIC TRANSMISSION 7B1-3

Power Mode

Gear Shift Diagram
o 100 2*;—3 23 34[—4 34
| ]
85 o " o =—— '
i [}
1 1
® 0} “--d - .
£ !
§' 55 p- r— ~=-——-=- 'j
E :
: af - —
g 30
- 201 s Upshift
- * 1 4 . Jdy 0  mcmeaa Downshift
0 i i 1 1 I 1 |
100 {km/h)
0 50 {mile/h}
Vehicle speed
TCC Lock-up Diagram
{%} 100 5 ; ‘|
| I
a5 - ! i
' :
2 7 :
S 3rd r i
& 55 e -
)
% 3rd gear
> 40 1
£ - bl “hgear |
'_E 2ok 4th gear |
] . TCCON
- e —T TCC OFF
0 1 1 1 i | i 1 I3
100 {km/h)
0 slo l ' {mile/h)
Vehicle speed
61A10-781-3-1
Normal Mode Unit: km/h
(mile/h)
Shift
12 243 354 443 32 2—+1
Throttle opening
44 83 130 115 74 39
Full throttle (28) (52) (81) {72) (46) (23)
14 32 45 35 29 7
Closed throttle 9) (20) (28) (22) {18} (4}

£1A10-7B1-3-2
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7B1-4 AUTOMATIC TRANSMISSION

Normal Mode

Gear Shift Diagram

(%) 100

1+2 12

344

85

55 1~

40
30
20 -

Throttte valve opening

0r

b ———y
.

T— |

| 1

Upshift

*= === Downshift

100

{km/h}

TCC Lock-up Diagram

[543
Vehicle speed

{mile/h}

(%) 100

85

55 -

a0 -
30
20

Throttle valve opening

10~

)
3rdgear ¢
=

4th gear

- ——— - = - -
1
4

-

3rd gear [ I
1 1

TCCON
TCC OFF

A

— A i

{km/h}

50
Vehicle speed

{mile/h)

61A10-781-4-1
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AUTOMATIC TRANSMISSION 7B1-5

O/D OFF

61A10-781-5-1

1. Monitor coupler (AT) A: Diag. switch terminal
(black coupler} D: Ground terminal
2. Washer tank

61A10-7B1-5-3

61A10-7B1-5-5

DIAGNOSIS

ELECTRONIC SHIFT CONTROL SYSTEM

ON-BOARD DIAGNOSTIC SYSTEM

{SELF-DIAGNOSIS FUNCTION)

e When the engine is OFF and the ignition switch is turned
ON, the "O/D OFF” light lights for 4 seconds for its bulb
check of “O/D QFF” light. (It remains ON when Q/D cut
switch is ON.)

® Should an abnormality have occurred in the electronic shift
control system while the ignition switch is ON or the engine
running, the “O/D OFF” light flashes to warn occurrence of
an abnormality to the driver and at the same time the area
where the abnormality has occurred is stored in the TCM
memory and it remains in the memory even when the igni-
tion switch is turned OFF.

¢ The affected area in the memory is indicated by flashing of
“O/D OFF” light when the diag. switch terminal is
grounded.

® Once stored inthe TCM, the trouble code will not be erased
unless the power to the TCM is turned OFF longer than 10
seconds.

ON VEHICLE SERVICE
MAINTENANCE SERVICE

Fluid specification

An equivalent of DEXRON®-1I, DEXRON®-H E or

DEXRON®-I
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7B1.6 AUTOMATIC TRANSMISSION

SELECT CABLE/SHIFT SWITCH

1. Select lever assembly
2. Bolt

3. Select cable

4. Cable bracket

5. Bolt

6. E-ring

7. Washer

8. Clip

9. Nut

10. Manual select lever
11. Lock washer

12. Nut

13. Select cable joint

14. Bush

15, Washer

16. E-ring

17. Shift switch assembly
18. Bolt

61A10-781-61

SHIFT SWITCH

INSPECTION & ADJUSTMENT

1} Shift select lever to "N” range.

2) Fix shift switch with groove in shift switch and match mark
on shaft aligned.

3} Check that engine starts in "N” and "P” ranges but it
doesn'tstartin “D”, "2, “L" or "R” range. Also, check that
back-up lamp lights in "R" range.

4) If faulty condition cannot be corrected by adjustment, dis-
connect shift switch coupler and check that continuity ex-
ists as shown below by moving select lever.

Tmisl 2 | 31 6 | 7|8 |10]| 9| 4]S5
P | OT0O | OO0
R O O
N |  O+0O |0 —O
D O O
2 O O
L O Q

B1A10-781-6-2
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TRANSFER 7D-1

SECTION 7D

TRANSFER

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 WARNING and SERVICE PRECAUTIONS in Section 9J under "On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative, Either of these two
conditions may 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) notfoundin this section, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual.

CONTENTS
GENERAL DESCRIPTION . ...ttt 7D-2
UNITREPAIROVERHAUL . ... i 7D-4
Assembling Unit ... 7D-4
SPEEDOMETER CABLE ...........otiiiiiitit e e e e e 70D-5

61A10-7D-1-1


James
http://www.rhinoman.org




7D-2 TRANSFER

GENERAL DESCRIPTION

=

14

ONDO 0N

Transfer input gear

Reduction shift sleeve

Output low gear

Front drive clutch sleeve

Drive sprocket

4WD switch

Transfer gear shift control lever
Sliding yoke

i\ ()
- N Vo2 | VRV )
W = =
o . e
; | |
1 ﬂ’il S
. =Y
- R l I 9
\“\ 10
W Lo \11
a

. Output rear shaft
10.
11.
12.
13.
14.
15,

Speedometer driven gear
Crive chain

Transfer counter shaft
Transfer counter gear
Qutput front shaft

Ball

61A10-7D0-211
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TRANSFER 7D-3

—_

SSoepNomawps

. Input gear

Needie bearing

. Input gear bearing
. Input bearing circlip
. Input gear circlip

Qil seal
Counter gear
Counter shaft

. Spacer
. Needle bearing
. O-ring

12.
13.
14.
15.
16.
17.
18.
19.
20.
2.
22.

Bali

Washer

Plate

Beilt

Qutput rear shaft

Ball

Rear shaft No. 1 bearing
Circlip

Rear shaft No. 2 bearing
Adjusting shim

Qutput low gear

23.
24,
25.
26.
27.
28.
29.
30.
. Sprocket bush
32,
33.

Needle bearing
Reduction ¢lutch hub
Circlip

Reduction shift sleeve
Front drive clutch hub
Front drive clutch sleeve
Drive sprocket

Needle bearing

Drive chain
Qutput front shaft

32

34.
35.
36.
37.
38.
39.
40,
41.
42,
43.

45,

Bearing

Speedometer drive gear
Circlip

Speedometer driven gear
Spring pin

Driven gear case

O-ring

Qil seal

Bolt

Needle bearing

Oil seal

Friction ring

G1A10-70-31
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7D-4 TRANSFER

61A10-7D-4-1

pwn=

Qutput rear shaft

Circlip (Small size}
Speedometer drive gear
Circlip (Large size}

6tA10.7D-4.2

1. Hormeter
2, 4WD switch
3. 4WD-L switch (A/T only)

61A10-7D-4-4

UNIT REPAIR OVERHAUL
ASSEMBLING UNIT

For complete assembly procedure, refer to the same section
of Service Manual mentioned in FOREWORD of this manual
and use steps 1to 17, 19 to 44 and 46 from there,

18) After installing large size circlip, install steel ball and
speedometer drive gear and secure it with small size cir-
clip. :

45) AWD-LOW switch (A/T only)
Make sure that 4WD-LOW switch turns ON at 4L and N
position.
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TRANSFER 7D-5

1. Hole cover %
61A10-70:5-1

1.
2. Hook

60A50-7D-5-2

1. Meter cluster hood

3. Speedometer assy
2. Screw

4. Speedometer cable

60A50-7D-5-3

60A50-7D-5-5

SPEEDOMETER CABLE
REMOVAL

1) Disconnect negative (-} cable from battery.

2) If equipped with air bag system, disable air bag system.
Refer to "Disabling Air Bag System” under ”Service Pre-
caution” in Section 9J.

3) Remove steering column hole cover, loosen steering col-
umn upper and lower bolts sufficiently but not so much to
remove them, then bring down steering column.

4) Remove grommet located on dash panel by forcing it to-
ward engine compartment.

5) Detach clamp that fastens speedometer cable.
6) Detach speedometer cable from hook on heater unit.

7) Remove meter cluster hood by undoing screws.

8) Undo combination meter fixing screws and pull combina-
tion meter out.

9) Disconnect speedometer cable from combination meter.

10) First pull speedometer cable toward passenger side and
then back toward engine compartment to remove it.

11} Lift up vehicle.

12} Detach speedometer cable from transfer and remove
speedometer cable from vehicle.

13} Lower vehicle.
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7D-6 TRANSFER

INSTALLATION

Perform the installation procedures in the reverse order of removal. For proper clamp location and cable
routing, refer to following illustration.

NOTE:

If equipped with air bag system, enable air bag system. Refer to “Enabling Air Bag System” under “Service
Precaution” in section 9.J.

For vehicle equipped For vehicle not equipped )
with air bag system with air bag system
{Left hand steering vehicle} {Left hand steering vehicle)
2
. 2 ﬂ ;-E
- 10 !"m >4
., - —_— 1!_ p
10 i
i
S -
5 11 ‘\5
(Right hand steering vehicle) (Right hand steering vehicle)
4 2 10 ) 2 10
1 4
|
( . : CORRECT INCORRECT
i
[}
W
]
1
By
i \ v 2 1 2
L - »
4 Steering column w
1, () ‘
.
-
1. Steering column bolt ‘
Tightening torque >z
L {b}):23 N-m {2.3 kg-m, 17.0 Ib-ft)

J

With packing attached to speedometer 1 24 3ia
1. Speedometer cable, insert speedometer cable into
2. Speedometer cable . .
3. Side defroster hose transfer by aligning its lug properly and
4. Side ventilator hose . then tighten joint nut to specified
5. Clamp ({for left hand steering vehicle)
6. Hook {for left hand steering vehicle) torque.
7. Grommet .
8. Clip & ¢able align mark Tightening torque ——
9. Meter cable clamp (if equipped} {a): 13 N'm (1.3 kg-m, 9.5 Ib-ft) :\ - 1. Transfer
10. Main harness - 2. Packing
11. Steering column holder 3. Jointnut
4. Speedometer cable

61A10-70-6-1
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DIFFERENTIAL (FRONT AND REAR} 7E-1

SECTION 7E

DIFFERENTIAL (FRONT AND REAR)

NOTE:
For the descriptions (items) notfound in this section, refer to the same section of the Service Manual mentioned
in FOREWORD of this manual.

85F00-7E-1-1
CONTENTS

GENERAL DESCRIPTION . .. ... ... it e e e 7E- 2
ONVEHICLE SERVICE ... ... e e e 7JE- 4
Maintenance ServiCe ... it e 7E- 4
UNIT REPAIR OVERHAUL . ... . e e 7JE- 6
Front Differential . ... o 7E- 6
Disassembly .. 7E- 6
NPt ON 7E- 8
Adjustment and Reassembly ........ ...t 7E- @9
Rear Differential ... o 7E-11
DIsmOUNting .. 7E-11
REemMOUNtINg ... 7E-12
DisasseMIblY .. 7E-13
Adjustment and Reassembly . ...... ...t 7E-14
TIGHTENING TORQUE SPECIFICATIONS .. ....ooitiit ettt e e 7E-15
REQUIRED SERVICE MATERIALS .. ... .ottt ittt e e e e e 7E-15
SPECIAL TOOLS ... . e e e e 7E-16

61A10-7E-1-2
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7E-2 DIFFERENTIAL (FRONT AND REAR])

GENERAL DESCRIPTION

Front Differential Exploded view

8
1. Universal joint flange 10. Boit 19. Differential case 28. Bearing
2. Bevel pinion gear set 11. Bolt 20. Bevel gear bolt 29, Circlip
3. Bevel pinion spacer 12. Bolt 21. Thrust washer 30. Oil seal
4. Shim 13. Lock washer 22. Differential side bearing 31. Bolt
5. Rear bearing 14. Differential pinion 23. Bearing adjuster 32. Lock washer
6. Front bearing 15. Differential gear 24. Lock plate 33 Nut
7. Cil seal 16. Washer 25, Bolt
8. Flange nut 17, Pinion shaft 26. Front drive shaft
9. Front diff. carrier ass'y 18. Spring pin 27. Snapring

61A10-7E-2-1
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DIFFERENTIAL (FRONT AND REAR}

7E-3

Rear Differential Exploded view

1. Universal joint flange
2. Bevel pinion gear set
3. Bevel pinion spacer
4. Shim

5. Rear bearing

6. Front bearing
7. Oil seal
8. Flange nut

. Rear diff. carrier ass'y
10.
11.
12.
13.
14,
15.
16,

Differential pinion
Differential gear

Pinion shaft No.1
Differential left case
Differential right case
Thrust washer
Differential side bearing

17.
18.
19.
20.
21
22.
23.
24,

Bearing adjuster

Lock plate

Pinion shaft No.2

Pinion joint

Spring washer

Exciter ring (if equipped)

Rear wheel speed sensor (if equipped)

Rear wheel speed sensor cover (if equipped)

61A10-7E-3-1
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7E-4 DIFFERENTIAL (FRONT AND REAR)

60A50-7E-4-1

61A10-7E-4-2

60AS50-7E-4-3

Front

61A10-7E-4-5

ON VEHICLE SERVICE
MAINTENANCE SERVICE

NOTE:

e When having driven through water, check immediately if wa-
ter has entered (if so, oil is cloudy}. Water mixed oil must be
changed at once.

¢ Whenever vehicle is hoisted for any other service work than
oil change, also be sure to check for oil leakage and status of
breather hoses.

CHANGING OIL

NOTE:
e Hypoid gear oil must be used for differential.
¢ |t is highly recommended to use SAE 80W - 90 viscosity.

1) Before oil change or inspection, be sure to stop engine and
lift up vehicle horizontally.

2) Check oil level and existence of leakage. If leakage is found,
correct its cause.

3) Drain old oil and pour proper amount of gear oil as speci-
fied below (roughly up to level hole).

4) Apply sealant to thread of drain and level/filler plugs and
torque plugs to specification.

Sealant 99000-31110

Tightening Torque

(a): 40 N'-m (4.0 kg-m, 29.0 Ib-ft)
{b): 23 N'm (2.3 kg-m, 17.0 Ib-ft)
{c}: 43 N'm (4.3 kg-m, 31.5 Ib-ft)
{d): 22 N'-m {2.2 kg-m, 16.0 Ib-ft)
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DIFFERENTIAL (FRONT ANDP REAR) 7E-5

] ) Specified gear ail: Hypoid gear oil APl GL-5
Viscosity chart SAE SAE 75W - 85, 90 or 80W - 90
For oil viscosity, refer to left chart.

[ g0 > Oil capacity: Front
<‘L e > ; .‘:)al:ters {2.1/1.8 US/Imp. pt)
¢ 730 20 -0 0 10 20 30 40 2.2 liters (4.6/3.9 US/Imp. pt)
°F 22 -4 14 32 50 68 85 104
Temperature

61A10-7E-6-1
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7E-6 DIFFERENTIAL (FRONT AND REAR)

1. Frontdrive shaft
2. Differential housing

61A10-7E-6-1

1. Bolt
2. Reamer bolt

B80A50-7E-9-2

1. Vise

60A50-7E-9-3

1. Differential carrier 5. Bearing adjuster
2. Drive bevel gear assembly 6. Bearing cap

3. Differential case A: ldentification mark
4. Side bearing lock plate

G1A10-7E-6-4

UNIT REPAIR OVERHAUL

FRONT DIFFERENTIAL

DISASSEMBLY
1) Remove front drive shaft by using plastic hammer.

2} Remove 8 bolts for fastening differential carrier (2 of which
are reamer bolts) and then take differential assembly cut of
housing.

3) Set special tool on vise securely.

Special Tool
(A): 09944-76010

4) Using 4 bolt & nut sets, set differential assembly onto dif-
ferential carrier holder.

B} Put identification marks on differential side bearing caps.

6} Take off differential side bearing lock plates and differential
side bearing caps removing their bolts and then take out
bearing adjusters, side bearing cuter races and drive bevel
gear with differential case.

Special Tool
{A): 09944-76010
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DIFFERENTIAL {FRONT AND REAR) 7E-7

1. Boltand nut 2. Socket wrench
3. Power wrench (4 - 10 magnification)

61A10-7E-7-1

2)

1

1. Mating marks

B81A10-7E-7-2

B1AN)-7E-7-3

1. Drive bevel pinicn

2. Bevel pinion rear
bearing

3. Bearing puller

G61A10-7E-7-4

7) Turn differential assembly together with special tool (A)
by 90 degrees and grip it with vise again.

Special Tool
{A): 09944-76010

8) Hold universal joint flange with special tool and then re-
move flange nut by using power wrench.

Special Tool
(B): 09922-66020

9} Make mating marks on drive bevel pinion and companion
flange,
CAUTION:

Don‘t make mating mark on the coupling surface of the
flange.

10} Remove companion flange from pinion. Use special tool
if it is hard to remove.
Special Tool
(C): 09913-65135

11) Remove bevel pinion with rear bearing, and spacer from
carrier.
If it is hard to remove, screw an used nut into pinion and
hammer on that nut with a plastic hammer but never di-
rectly on pinion.

12) Remove bevel pinion rear bearing by using bearing puller
and press.
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7E-8 DIFFERENTIAL (FRONT AND REAR)

§1A10-7E-81

1. Bolt

2. Drive bevel gear

3. Aluminum plate
61A10-7E-8-2

1. Differential
case

2. Differential
gear

3. Differential
pinion shaft

61A10-7E-8-3

B81A10-7E-8-9

H1A10-7E-8-5

13) Using special tools, pull out differential side bearings.

Special Tool
(D): 09913-85230
(E): 09913-61510

14} With aluminum plates placed on vise first, grip differential
case with it and remove bevel gear by removing its 10
holts.

15} Drive outspring pin with special tool and hammer and dis-
assemble differential side gears, pinions, washers and
shaft in differential case.

Special Tool
{F): 09922-85811

16) Drive out bevel pinion bearing outer races in differential
carrier by hammering metal stick applied to them.

INSPECTION

e Check companion flange for wear or damage.

Check bearings for wear or discoloration.

Check differential carrier for cracks.

Check drive bevel pinion and bevel gear for wear or cracks.
Check side gears, pinion gears and pinion shaft for wear or
damage.

Check side gear spline for wear or damage.
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DIFFERENTIAL (FRONT AND REAR) 7E-9

Left side

1. Screwdriver
2. Differential gear

61A0-7E-9-1

Right side (A} 1. Differential gear

B60AB(0-7E-13-3

60AS50-7E-13-4

1. Differential
case

2. Differential
gear

3. Differential
pinion shaft

81A70-7E-9-5

ADJUSTMENT AND REASSEMBLY

DIFFERENTIAL CASE

Judging from abnormality noted before disassembly and

what is found through visual check of component parts after

disassembly, prepare replacing parts and proceed to reas-

sembly. Make sure that all parts are clean.

1) Assemble differential gear and measure thrust play of dif-
ferential gear as follows.

Special Tool
{(A): 09900-20606
(B}: 09900-20701

Diff. gear thrust play: 0.12 — 0.37 mm (0.005 - 0.014 in.)

Left side

¢ Hold differential assembly with soft jawed vise and ap-
ply measuring tip of dial gauge to top surface of gear.

¢ Using 2 screwdrivers, move gear up and down and read
movement of dial gauge pointer.

Right side

® Using similar procedure to the above, set dial gauge tip
to gear shoulder.

¢ Move gear up and down by hand and read dial gauge.

2) If thrust play is out of specification, select suitable thrust
washer from among following available size, install it and
check again that specified gear play is obtained.

0.9, 1.0, 1.1, and 1.2 mm
{0.035, 0.039, 0.043, and
0.047 in.}

Available thrust
washer thickness

3) Drive in spring pin for differential side pinion shaft till it is
flush with differential case suface.

Special Tool
{C): 09922-85811
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7E-10 DIFFERENTIAL {FRONT AND REAR)

3, ”A", (a)

1. Drive bevel gear
2. Differential case
3. Bolt

BOASD-TE-14-1

. Side bearing

61A10-7E-10-3

(D)

{E}

61A10-7E-10-4

4} Put bevel gear on differential case and fasten them with 10
holts by tightening them to specified torque.
Use thread lock cement for 10 bolts.

CAUTION:
Use of any other bolts than that specified is prohibited.

"A": Thread lock cement 99000-32020

Tightening Torque
{a): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

5) Press-fit side bearing with special tool and press.

Special Tool
(D): 09944-66020

6) Hold bearing press-fitted in step 5) with holder and press-fit
side bearing on the other side.

NOTE:
Be sure to use bearing holder for the purpose of protecting
lower bearing.

Special Tool
{D): 09944-66020
{E): 09951-16060
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DIFFERENTIAL (FRONT AND REAR} 7E-11

61A10-7E-11-1

. Match mark

61A10-7E-11-2

1. Rear dierential catrier
2. Rear wheel speed sensor coupler {if equipped}

§1A10-7E-11-3

Differential to rear axle nut
Upper arm to differential bolt
Upper arm

Universal joint flange

1.
2.
3.
4.

61A10-7E-11-4

REAR DIFFERENTIAL

DISMOUNTING
1) Lift up vehicle and drain oil from rear differential housing.
2) Remove rear brake drums and pull out right and left rear

axle shafts. (Referto REAR AXLE SHAFT REMOVAL of Sec-
tion 3E.)

3} Before removing propeller shaft, give match marks on joint
flange and propeller shaft as shown.

4) Remove propeller shaft by removing its 4 flange bolts and
nuts.

5) If equipped with rear wheel speed sensor, remove rear
wheel speed sensor cover from rear differential carrier and
disconnect sensor coupler.

6) Remove 4 upper arm mounting bolts and lower rear axle.

WARNING:

This work must be carried out with rear shock absorbers
installed as they are. Without them, axle may fall off and
possibly cause personal injury.

7) Remove differential assembly by removing its 8 fastening
nuts.
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7E-12 DIFFERENTIAL (FRONT AND REAR)

61A10-7E-12-1

Differential t0 rear axle nut
Upper arm to differential bolt
Upper arm

Universal joint flange

Ealid s g

61A10-7E-12-2

61A10-7E-12-3

1. Rear wheel speed sensor cover (if equipped)
2. Rear differential carrier
3. Rear wheel speed sensor coupler (if equipped}

61A10-7E-12-4

REMOUNTING

1)

2)

3)

4)

5)

6)

7)
8)

Clean mating surfaces of rear axle and differential assem-
bly and apply sealant {Suzuki bond 1215} to axle side even-

ly.
“A"”: Sealant 99000-31110

Install differential assembly to axie and fix it with nuts tight-
ened to specified torque.

Tightening Torque
{a): 55 N'm (5.5 kg-m, 40.0 |b-ft)

Join differential carrier with upper arm and fasten by bolts.

Tightening Torque
{(b): 50 N'm (5.0 kg-m, 36.5 Ib-ft)

install propeller shaft to joint flange aligning match marks
and torque flange bolts to specification.

Tightening Torque
(¢): 55 N'm {5.5 kg-m, 40.0 |b-ft)

If equipped with rear wheel speed sensor, connect rear
wheel speed sensor coupler and install sensor coverto rear
differential carrier.

Install right and left rear axle shafts and brake drums.
(Refer to REAR AXLE INSTALLATION of Section 3E and
REAR BRAKE DRUM INSTALLATION of Section 5.)

Install wheels.

Fill hypoid gear oil as specified and tighten plug to specifi-
cation. Lower lift.
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DIFFERENTIAL (FRONT AND REAR} 7E-13

61A10-7E-131

61A10-7E-13-2

1. Differential right case 3. Exciter ring
2. Differential left case 4. Drive bevel gear

61A10-7E-13-3

1. Differential left case
2. Exciterring
1 3. Copper hammer

3

61A10-7E-13-5

DISASSEMBLY

NOTE:

For vehicle equipped with ABS, perform the following steps.
For vehicle not equipped with ABS, refer to Service manual men-
tioned in FOREWORD of this manual.

For complete disassembly procedure, refer to front differen-
tial disassembly in this section and use steps 1} to 13}

14) With aluminum plates placed on vise first, grip differential
case with it and remove bevel gear bolt.

15) Remove differential left case with exciter ring from differ-
ential right case.

16) Remove exciter ring from differential left case by using
copper hammer.

CAUTION:
Tap all along the exciter ring rim evenly with copper
hammer.
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7E-14 DIFFERENTIAL (FRONT AND REAR|)

D)

1. Differential case

61A10-7E-14-1

1. Side bearing

§1A10-7E-14-2

(B}

ey
i N

'

(A}

{A)

7
)
YITA LAY, AT AT,

1. Exciter ring
2. Differential left case
3. Press

17) Drive out spring pin with special too! (D) and hammer and

disassemble differential side gears, pinions, washers and
shaft in differential case.

Special Tool
(D): 09922-85811

18) Remove side bearings

Using special tools (E} & (F), pull out differential side bear-
ings.

Special Tool
(E): 09913-85230
{F): 09913-61510

ADJUSTMENT AND REASSEMBLY

DIFFERENTIAL EXCITER RING
1) Place special tools (A} & {B), exciter ring and differential

left case on press as shown.

Special Tool
{A): 09928-26010
{B}: 09913-85230

2) Press-fit differential left case into exciter ring.

CAUTION:

& Pressure applied here should be lower than 500 kg {1102
Ibs).

# Press-fit all around differential left case evenly without
tilt.

¢ If more than 500 kg (1102 lbs) pressure is needed for
press-fitting, it is possibly because left case is tilted. In
such case, try press-fitting while correcting such tilt.

61A10-7E-14-3

1. Exciter ring
2. Differential left case

81A10.7E-14-5

3) Check that end face of differential left case is flush with or

higher than end face of exciter ring all the way around as
indicated by “a” in figure.
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DIFFERENTIAL (FRONT AND REAR) 7E-15

TIGHTENING TORQUE SPECIFICATIONS

Fastening portion Tightening torque

(*: Applicable for front and rear) N'm kg-m Ib-ft
Front diff. oil filler/level plug 40 4.0 29.0
Rear diff. oil filler/level plug 43 4.3 31.0
Front diff. oil drain plug 23 2.3 17.0
Rear diff. il drain plug 22 2.2 16.0
Differential mounting front bolts 85 8.6 61.5
Differential mounting bracket bolts 50 5.0 36.5
Differential rear mounting bolts/nuts 50 5.0 36.5
Front drive shaft flange bolts 55 5.5 40.0
*Propeller shaft flange bolts 55 5.5 40.0
*Bevel gear bolts 85 8.5 61.5
*Bearing cap bolts Front 00 6.0 43.5
Rear 85 8.5 61.5

*Lock plate bolts 12 1.2 9.0
Front differential carrier bolts 23 2.3 17.0
Rear differential carrier nuts 55 5.6 40.0
Upper arm bolts 50 5.0 36.5

81A10-7E-15-1

REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIAL SUZUKI PRODUCT

THREAD LOCK CEMENT
Thread lock cement SUPER 1333B Bevel gear bolts
{99000-32020)

SUZUKI SUPER GREASE A , ,
(99000-25010) Qil seal lips

¢ Front differential drain and fifter plug
¢ Mating surface of differential
housing

USE

Lithium grease

SUZUKI BOND NO. 1215

Sealant (99000-31110)

60A50-7E-24-2
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7E-16 DIFFERENTIAL (FRONT AND REAR)

SPECIAL TOOLS

09951-26010
Bush remover plate

09951-16080
Bearing installer

09944-76010
Differential carrier holder

09922-66020
Flange holder

@

09913-85230
Bearing removing jig

09913-61510
Bearing puller

N

09922-85811
Spring pin remover

09913-65135

Bearing puller

(C©\\

\\

09928-26010
Rear differential exciter
ring installer

09200-20701
Magnetic stand

09900-20806
Dial gauge

099244-66020
Bearing installer

()

09951-16060
Lower arm bush remover

B61A10-7E-18-1
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BODY ELECTRICAL SYSTEM 8-1

SECTION 8

BODY ELECTRICAL SYSTEM

WARNING:

conditions may result in severe injury.

{SDM).

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:
e Service on or around Air Bag System Components or Wiring must be performed only by an authorized
Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Section 9J under "On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
result in unintended air bag deployment or could render the air bag inoperative. Either of these two

¢ 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

NOTE:

When the text says "If equipped”, the subject vehicle may or may not be equipped with that system depending

on models or statutory regulations,
61410-8-1-1

GENERAL DESCRIPTION ................
Wiring ..o
Wire Color Symbols .................
Joint Connector {J/C)................

BODY ELECTRICAL SYSTEM ............
Fuses and Switches .................

INSTRUMENTS AND GAUGES ...........
Combination Meter .................
Fuel Meter/Fuel Gauge Unit..........
Coolant (Water) Temp.

Meter/SensorUnit ................
Qil Pressure Light ...................
Brake Warning Light (If equipped) .. ..
Seat Belt Warning Light/Buzzer

(Fequipped) ......................
Main Switch Key Warning Light/Buzzer

(Ifequipped) ......................
Light Remainder Warning Buzzer .. ...

ONVEHICLESERVICE ..................
Lighting System ....................
Headlight Beam Leveling System

{(If equipped) ......................
Small, Tail and License Plate Light .. ..
61A10-8-1-2

CONTENTS
8 2 Turn Signal and Hazard Warning
8- 2 Light ... i,
8 2 BackuplLights ......................
8- 2 Stoplights .........................
8 3 interior Lights .......................
8 3 Cigarette Lighter and Radio
8- 5 (If equipped) ......................
Headlight Washer (if equipped} .......
8- 7 Rear Fog Light {If equipped) ..........
8- 7 Windshield Wiper (Front Wiper) . .....
8- 8 Rear Window Wiper and Washer
(If equipped) ........cooviiia..
& 9 Rear Window Defogger (If equipped) . .
8-10 Power Door Mirror Control System
8-11 {ifequipped) ......................
Central Locking System
8-12 (Fequipped) .....cooovvurinnnn...
Power Window Controi System
8-13 (Ifequipped) ......................
814 WIRING HARNESS ROUTING ............
gjg GROUNDING POINTS ...................
8-20
8-22
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82 BODY ELECTRICAL SYSTEM

GENERAL DESCRIPTION

The body electrical components of this vehicle are designed to operate on 12 volts power supplied by the
battery. The electrical system utilizes negative grounded polarity.

Ali body low voltage wires are insulated. The insulation is color coded for identification of individual body

WIRING

circuit.

50GC0-8-2-1

Symbol | Wire Color | Symbol | Wire Color

B Black 0] Qrange
Bl Blue R Red
Br Brown w White
G Green Y Yellow
Gr Gray P Pink
Lbl Light blue Vv Voilet
Lg Light green

61A10-8-2-2

—_—

G {Base Color)

G {Base Color}
¥ (Stripe Color;>G/Y

/ Symbol
G :Green
G/Y :Green/Yellow
81A10-8-2-3

>
»

&
3

61A10-8-2-4

WIRE COLOR SYMBOLS

The initial alphabet(s} of the color name is used to represent
each color as listed at the left.

There are two types of wire color: one-color type and 2-color
type {with a stripe). In case of 2-color type, the first alphabet
("G"” of the example in the figure at the left) represents the ba-
sic color (color of wire insulation) and the next alphabet (“Y”
of the example) represents the color of stripe.

JOINT CONNECTOR (J/C)

® Wiring of this vehicle employs joint connectors (J/C) which
divide one wire into several different wires or combine sev-
eral different wires into one wire.

® The joint connector is illustrated left.
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BODY ELECTRICAL SYSTEM 8-3

1. Main fuse box
2. Circuit fuse box

61A10-8-3-1

1. Tab
2. Recess

H1A10-8-3-4

BODY ELECTRICAL SYSTEM

FUSES AND SWITCHES

FUSES

The main fuse box is located on the fender apron panel in the
engine room and the fuse box is installed to underside of the
instrument cover panel. The data and arrangement of each
fuse are as shown to "POWER SUPPLY DIAGRAM” in this sec-
tion.

CAUTION:

¢ When replacing a fuse, be sure to use one having a cor-
rect rated amperage.

® Before replacing a fuse, turn OFF every switch of electric
equipment including main switch.

IGNITION (MAIN} SWITCH

Inspection

Remove steering column referring to Steering Section (3C1 or
3C2). And then remove steering lock/main switch from steer-
tng column referring to Steering Section (3C1 or 3C2).

Checking continuity between terminals
Use a circuit tester to check continuity at each switch position,

W wry| el |ewlvye|exv| e | 8 |6 | e
Key OSitiaLE
ouT
Loek | o
ACC oo
™ Ton o—4—0—+0—10 T
START | © O o | o4o

If any continuity is not obtained, replace main switch.
Reverse removal procedure to install. At installation, position
ignition switch so that its recess is mated with tab on bracket.
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8-4 BODY ELECTRICAL SYSTEM

COMBINATION SWITCH
The turn signal/dimmer switch incorporates the turn signal,
hazard warning, dimmer and passing light switches.

Inspection

1) Disconnect negative {(-) cable at battery.

2) Remove steering column hole cover.

3) Disconnect combination switch coupler(s).

B61A10-8-4-1

CONNECTOR

® ® o ©®© ©® & © ®
R IY/B1iB1/BlY/B| Y |[W/G| B |G/Y] G |R/W
W/B|G/R| W B1/WB1/R|/Lbl| R G Bl |R/B
® @ @ ® ®

N
Gr
W [T
|l
Continuity between terminals
N
3SPEED TYPE
TURN & HAZARD WIPER
HAZARD _[ofofo] Jofo] DIMMER & PASS LIGHT OFF oo
A 010 HI Joj—+o| | OFF INT Oto|ojo] WASHER
TURN[ N o—(b LO lojo Tall [OfO L0 oo QFF
[HOBN]O L. (I}O | PASS|O{1O10{HEAD[ OO0 HI (OO0 ON _|O10
G/R|G/Y[W/G wla ,L l l l INT RELAY

81/8 G| Y jy/mi R/W|R/B Bl/Rjel Lbl
é) Y/B| B1

B :Black G/R : Green/Red W/B : White/Black

Bl :Blue G/Y :Green/Yellow W/ G : White/Green

BI/B : Blue/Black R : Red Y :Yeliow

Bi/R : Blue/Red R/B : Red/Black ¥ /B :'Yellow/Black

B1/W: Blue/White R/W : Red/White Y /Bt : Yellow/Blue

G :Green W White Lbl :Light blue 1. For air bag system
Gr :Gray {if equipped}

61A10.8-5.2
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BODY ELECTRICAL SYSTEM 8-5

POWER SUPPLY DIAGRAM

For General & European markets
{Except German market)

*A: 1-cam 16 valve engine
*B: 1-cam 8 valve electronic fuel injection engine model
*C: Carburetor model

*A*B; 80A
*C:60A ¥
[

]

E@‘& = VEHICLE u‘:/;n ABS ONLY - @j
} - } ) - P/ e »GT
[ ‘f\)—BVW
e 178 /o oho— m;—’@
O P - Lc-b@
g e —p(id)
@ i
*A¥B: 60A aL—v/a —oﬁ’o—u/ﬁ—’@!
*C: 50A g S LIF EQUIPPED - el
OgO—W/G . 15A
-1 '§ /51 » ../u
5B —(®)
- wm
—-—-m/n-——-—-o.%—-a!/n-)@
S N/
*B - - - Iy
B — ¥Sh '_!
o S e —————— )
*A*E: 30A vE Wi TH REAQLTIGHT CLEA ONLY |
*C: 40A - - - T
—— >
1: s @
1
\ve—){::)
20A
*B, *C R-—,@
.[_ ‘5)9_"/3_’@]
1
> E_ Lo%—wa:
o m—»@—!
|© 154, :: I
4 W/B1.
VD 15A 1
4 a/n—-—-—b<: >
i 16A, 20A or 25A |
t : SEE NOTEQD )
Lo C_]
® s>

]
>
:
:
;;
*
n-—
3 ]
1

#

. »GED

—t™ G

R
15A or 25A: SEE NOTE®

OROROR PRRRPRPRRPOB PPRO®LE® 00O

To ABS system

To headlight ¢leaner motor
To headlight (RH)

To headlight (LH}

To electronic fue! injection
main relay

To AfC system
To generator

To A/C system
To ignition ¢oil

To turn signal light & back
up light

To wiper & washer

To air bag system

To rear defogger

To heater

To sliding roof

To seat heater

To power window

To cigarette lighter & radio

To electronic fuel injection
main relay

To small, tail & licence plate light
To stop light & horn

To hazard

To door logk

To headlight (RH}

To headlight (LH}

NOTE(2) : 15A ....... Short body model with right hand steering.
20A ....... Long body model with right hand steering.
25A ....... Left hand steering model.
NDTE@ :15A ..., Left hand steering model with caburetor right hand steering model.
25A ....... Left hand steering model with electronic fuel injection.
XA, KB
MAIN FUSE
BATT
804
ABS FUSE BOX @ @ @ @
H/LL] ?c? 15 | A3 | SRb | 158 | doon | cEean
L TaJL | STOP A
" 4sa] s0a FOG | pous | moan [A%4R0| Lock | AaDIo
H/LRLAMP A Sa 154 154 158 | 15a
® |5 z0a Lo Cont] Tumn | wiPer | AEAR heohnl SUN | SEaT
@ FI METER | BACK [WASHER| DEFG [ -"'="| ROCF |HEATER
15A
e @ @ _® ®
A,

61A10-8-5-1
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8-6 BODY ELECTRICAL SYSTEM

For German market

*A: 1-cam 16 valve engine
*B: 1-cam 8 valve electronic fuel injection engine mode!

1@ 504 T VERTCLE E%H ABS DMLY - AN
e Y
®15A : 8/RorB/Y »SD)
1 Ga) o { e <> To ABS system
o) <& To electronic fuel injection main relay
<& To A/C system
Clo <3> To generatar
B0A Q To A/C system
PO /G o) it ’
” o EE To ignition coil
k] - @ To turn signal light & back up
light
. To wiper & washer
@ To air bag system
" w5 T def
- - - - _ - 0 rear defogaer
@ 30 a2
O WY @ To heater
l To sliding roof
1 To power window
| @ To cigarette lighter & radio
i ®_1vgg o ’<5>i To electronic fuel injection main relay
| 25A ! To interior light
1 A a .
L — _ — ~ > To stop light & horn
[ w7 @ To hazard
*A *B
To door lock
el e @
*ﬁm;;P @ To headlight {RH)
$—EE i —p23)
D To headlight (LH)
] 18A ) : i @ To interior light
Orar > _’.
L L To stop light & horn
W m—we—b-@
20A | @ To hazard
)
L*B i To door lock
— A To licence plate light
v—s " o—f—rrB
L] To smalt & tail light{RH)
¥ a’EtEYHiS"ﬂ G Tosmall & tail light (LH)
aix
COMBINATION
WIT
*B, *C
{8 T g e
o} ¢ S R R >
L - - - - - - - o
& e »3ET)
s a leel g
é ’é BATTERY
MAIN FUSE
BATT
goa |®
ABS @ FUSE BOX
. 510; ] B BB Do BHor® @ B
104 104 104 1550 | 1sa 154 254
®/{5] 604 |® WeapR_L_ | DOME | STOP Iuazamo| REAR | ngaven
®& H:/%-A LBAO*;P @ o | 10A oA 08 | _15A | _10A | 15A
Licencel  TAIL TAIL | CIGAR |1G.COIL| TURN | wipgr
@ T R L RABIO | METER | BACK [wasHER
154 @ 6 @ @ ® @
A/C

61A10-8-6-1
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BODY ELECTRICAL SYSTEM 8-7

INSTRUMENTS AND GAUGES
COMBINATION METER

For vehicle
without tachometer

* * * * * 24 16,

r=1-- : el S D N | evtaiaisleiels : © @
— — — — 5 — L - ]

i | T Tttt —— e =S T = |
i i 7 DO N P T | i
1 1 N6y 1172{-1+ a1 |5 61 {7 81 {9 w0 11 12 13 14 15
i [racma ] [Foes, | [Tew ; : RN ; ! 3 Y =
3 S G St
i ¥ ] 1 [} ] : H i k3 [}
; i R ERE R : 7
1 1 1 ] 1 1 ] [} T
' ; [ S I N O T I ! -
' i 3 RN R R G N : "
: '] @9 131691396 @ @10 @0 el0 @ @ ®
L 1® @ o ! !

For vehicle
with tachometer

Terminal arrangement of instrument harness coupler viewed from harness side.

COOOEOYY® 00NNHNEE 0ERVREHHEE DEENEND BEBOHS
Tl T TR T T 1o N OH RN AR AN ERRE
/ Y / /
R.iwie W B w|e R Y Bl ¥ R \{' é}{!él RéY\’MéB
1. Turn signal pilet light (LH) To generator White/Red 26 To turn signal switch (RH) Green/Yellow
g- ;tazarc_i pilcln l_llgrtltl_ bt (RHD To ignition switch Black/White 27} Toturnsignal switch {LH)  Green/Red
. lurn signal pilet light . .
4. Over drive off indicator fight (A/T) To 4WD switch Orange/Bla_ck @ To ECM Violet/Yellow
5. Parking brake warning light To coolant temp. sensor Yellow/White  (3g) ToECM Yellow
6. "ABS” warning light (if equipped)} To oil pressure switch Yellow/Black @ To brake fluid level switch Red/Black
7. Brake warning light To ECM Brown/White  (32) To ABS controlter Light green/Red
> ngv[é?:ellzgz?iquﬁce:g?tligh AT To AIR BAG controller Yellow/Green (33 To ABS controller Red/Blue
0. “AIR BAG™ warning light tif equipped) To A/T controller Pink (34 To parking brake switch Black/Red
11. Qil pressure light To ignition switch Violet/Red @ To fuel level gauge Yellow/Red
12. Charge warning light To illumination controller  Black (36) Toground Black/ Yellow
]i H?g‘;{::[:;eg?rrltight To light relay Red/Yellow @ To ignition switch Black/White
15. Htumination light To headlight switch Red (38 Toseat belt switch Yellow/Red
16, "ABS ACTIVE” light {if equipped) To main fuse White/Blue {driver side}
17. Seat belt (driver side) warning light To ground Black To A/T controller White/Black
{if equipped)
NOTE:
Whether equipped with * marked parts or not depends on
vehicle specification.
61A10-8-7-1

REMOVE AND INSTALLATION

Removal

1) Remove meter cluster hood by undoing screws.

2) Undo combination meter fixing screws and pull out com-
bination meter.

3} Disconnect speedometer cable from combination meter.

Installation

Perform the installation procedures in the reverse order of re-

moval. For proper clamp location and cable routing, refer to

Section 7D “SPEEDOMETER CABLE” in this manual.

2k

1. Meter cluster hood
2. Screw

3. Speedometer assy
4. Speedometer cable

£1A1¢-7D-25-3
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8-8 BODY ELECTRICAL SYSTEM

B/Y

1. The wire No. is
same No. as figure of
POWER SUPPLY
DIAGRAM {Page 8-5, 6)

2. Fuel meter

3. Fuel gauge unit

61A10-8-8-1

TROUBLE DIAGNOSIS

FUEL METER/FUEL GAUGE UNIT

DESCRIPTION OF CIRCUIT

The fuel meter circuit consists of the fuel meter and the fuel
gauge unit in the tank. Current flowing through the meter coil
is varied to control the movement of the meter pointer.

When the tank is full, the fuel level gauge resistance is de-
creased allowing more current flow into the meter coil caus-
ing the pointer to move to the “F” (FULL) position.

Condition

Possible cause

Correction

Fuel level meter shows
no operation.

1G. fuse blown

Fuel meter faulty

Fuel level gauge unit faulty
Wiring or grounding faulty

Replace fuse to check for short.
Check meter.

Check gauge unit.

Repair.

60A50-8-7-3

1. Battery

2. Fuel meter

3. Testlight{12V,34W)
Y/R: Yellow with Red tracer

85F00-8-8-3

F: Full
E: Empty

INSPECTION

FUEL METER

1) Remove rear bumper.

2) Disconnect Y/R {Yellow with Red tracer) lead wire going to
gauge unit,

3) Usebulb {12V, 3.4W)in positionto ground above lead wire
as shown.

4) Turn main switch ON.

5) Make sure bulb is lighted with meter pointer ftuctuating
several seconds thereafter.

6) If meter is faulty, replace it.

GAUGE UNIT
Use an chmmeter to confirm that level gauge unit changesin
resistance with the change of float position.

Position Resistance
E 120 = 2.5Q

F 3+1.5Q
1/2 325+ 2.5Q

85F00-8-8-4
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BODY ELECTRICAL SYSTEM 8-9

B/W

1. The wire No. is
same No. as figure of
POWER SUPPLY
DIAGRAM (Page 8-5, 6)

2. Coolanttemp. meter

3. Coolanttemp. sensor unit

61A70-8-8-1

TROUBLE DIAGNOSIS

COOLANT (WATER) TEMP. METER/SENSOR
UNIT

DESCRIPTION OF CIRCUIT

The coolant (water) temp. gauge circuit consists of coolant
(water) temp. meter installed in the cluster and the coolant
(water) temp. sensor unit on the intake manifold. The sensor
unit shows different resistance values depending on the cool-
ant temp. This causes a current flowing, through the temp.
sensor coil to change, controlling the sensor pointer. That is,
when the coolant temp. rises, the sensor unit resistance is de-
creased with more current flowing through the gauge coil,
raising the gauge pointer upward from the “C” position.

Condition

Possible cause

Correction

Coolant {Water) temp.
meter shows no operation.

1G. fuse blown
Coolant (Water) temp. meter faulty

Coolant {Water) temp. sensor unit
faulty

Wiring or grounding faulty

Replace fuse to check for short.
Check meter.
Check sensor unit.

Repair.

80A50-8-8-3

3 2
YW &:J} éH

1. Battery
2. Coolant (water) temp. gauge
3. Testlight (12V, 3.4wW)

Y/W: Yellow with White tracer

§0A40-8-10-4

B1A10-8-9:5

INSPECTION

COOLANT (WATER) TEMP. METER

1. Disconnect Y/W lead wire going to gauge unit installed to
intake manifold.

2. Useabulb (12V, 3.4 W) in position to ground above wire as
illustrated.

3. Turn main switch ON. Confirm that bulb is lighted with me-
ter pointer fluctuating several seconds thereafter.
If meter is faulty, replace it.

GAUGE UNIT
Warm up gauge unit. Thus make sure its resistance is de-
creased with increase of its temperature.

Temperature Resistance
50°C {122°F) 189.4 - 259.6 Q
115°C {239°F) 24-28Q
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8-10 BODY ELECTRICAL SYSTEM

OIL PRESSURE LIGHT

o DESCRIPTION OF CIRCUIT
; The oil pressure circuit consists of the cil pressure switch

installed to the cylinder block and the warning light inside the
combination meter.

l The oil pressure switch operates in such a way that it is
2 - ) .
switched OFF when oil pressure is produced by the started en-
@érh P P Y

B/W

gine and then fed to switch.

Y/B

1. The wire No. is
same No. as figure of
POWER SUPPLY
DIAGRAM (Page 8-5, 6)

2. Qil pressure light

3. Qil pressure switch

61A10-8-10-1
TROUBLE DIAGNOSIS
Condition Possible cause Correction
Oil pressure light shows Light fuse blown Replace fuse to check for short.
no lighting. Bulb burnt out Replace bulb.
Oil pressure switch faulty Check switch.
Wiring or grounding faulty Repair.
60A50-8-9-3
INSPECTION

OIL PRESSURE SWITCH
Use an ohmmeter to check switch continuity.

During engine running | No continuity obtained (e Q)

At engine stop Continuity obtained (0 Q)

1. To wiring harness
2. Cylinder block

60A20-8-12-4
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BODY ELECTRICAL SYSTEM 8-11

B/R : Black/Red
B/W : Black/White
R/B : Red/Black
V/R :Violet/Red

1. The wire No. is same No. as

figure of POWER SUPPLY DIAGRAM, (Page 8-5, 6)
Combination meter

Brake fluid level switch

Parking brake switch

To ignition switch

AP

61A10-8-11-1

TROUBLE DIAGNOSIS

BRAKE WARNING LIGHT
(If equipped}

DESCRIPTION OF CIRCUIT

The brake warning light circuit consists of a brake fluid level
switch installed in the master cylinder reservoir, and the light
(brake warning light} in the gauge cluster. Also, this circuit is
additionally provided with the parking brake switch which
warns that the parking brake is applied.

OPERATION OF WARNING LIGHT

1) When the engine is stopped the warning light comes on, if
theignition switchisturned ON and the parking brake is ap-
plied.

2) For the bulb check, the warning light comes on briefly dur-
ing engine starting regardless of the brake fiuid level posi-
tion and the parking brake operation.

3} After the engine is started, release the parking brake. If the
light goes off, the brake fluid level is adequate.

Condition

Possible cause

Correction

Brake warning light
{parking brake light)
shows no lighting.

Light fuse blown

Bulb burnt out

Parking brake switch faulty
Wiring or grounding faulty

Replace fuse to check for short.
Replace bulb.

Check parking brake switch.
Repair

60A50-8-10-3

60A20-8-14-3

85F00-8-11-6

INSPECTION
& BRAKE FLUID LEVEL SWITCH

Use an ohmmeter to check switch for continuity. If found

defective, replace switch.

OFF position {float up)

No continuity

ON position (float down)

Continuity

¢ PARKING BRAKE SWITCH

Use an chmmeter to check switch for continuity.

If found defective, replace switch.

OFF position
(release the parking brake)

No continuity

ON position
(parking brake lever pulled up}

Continuity
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8-12 BODY ELECTRICAL SYSTEM

lf_;/n -——]IE_- —.

l Z,,//A! GIR/‘*,
4

L:‘s‘-ﬁ&)m -3 |

|

R

'Eoéoﬁ-““—l

s

The wire No. is same No. figure of
POWER SUPPLY DIAGRAM (Page 8-5, 6)
Combination meter

Warning buzzer controler

Seat belt switch (driver side}

Brake oil level switch

SN

61A10-3-12-1

TROUBLE DIAGNOSIS

SEAT BELT WARNING LIGHT/BUZZER
(If equipped)

DESCRIPTION OF CIRCUIT

The seat belt warning light/buzzer circuit is a system to light
and sound the light and buzzer respectively for several se-
conds, urging the driver to wear his seat belt. After several se-
conds passed, the buzzer stops sounding whether the seat
belt is worn or not.

Condition

Possible cause

Correction

Seat belt warning light/
buzzer shown no lighting/
sounding.

Light fuse blown

Bulb burnt out

Buzzer faulty (no sounding)
Wiring or grounding faulty

Replace fuse to check for short.
Replace bulb.

Replace buzzer.

Repair.

60A50-8-11-4

M 1
o)
&y BYZZER

60A20-8-16-5

INSPECTION

When warning light/buzzer do not make lighting/sounding,
use above circuit diagram as reference to check bulb, buzzer,
wiring, etc.

INSPECTION OF WARNING CONTROLLER

Connect negative (-} terminal of battery to terminals
(1) and (7) of controller and positive (+) terminal of battery to
terminals (4) and (8) of controller and check that buzzer emits
buzzing sound for 4 to 8 seconds. Also, it should operate like-
wise when the terminals are disconnected and reconnected.
If check result is not satisfactory, replace.
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BODY ELECTRICAL SYSTEM 8-13

MAIN SWITCH KEY WARNING BUZZER
{If equipped)
(19) DESCRIPTION OF CIRCUIT
1 The main switch key warning buzzer circuit is a system to
l sound the buzzer if the driver leaves the vehicle with the main
switch key inserted in place, {i.e. the main switch key is turned
Z ) to ACC or OFF position) urging him to take it out.
o7 Pom INSPECTION
If main switch key warning buzzer does not sound, use its wir-
ing diagram in figure above as reference to check buzzer, wir-
‘“f /3 ing, etc.
a/81
B8
B8/B1 P
. O
§ T \
8
:;r B8
1. The wire No.s are same No. as figure of
POWER SUPPLY DIAGRAM (Page 8-5, 6}
2. Key remainder switch
3. Warning buzzer controller
4. Front door switch {driver side)
61A10:8-131
TROUBLE DIAGNOSIS
Condition Possible cause Correction
Main switch key warning Buzzer fuse biown Replace fuse to check for short.
buzzer shows no sounding. | Byzzer fauity Replace buzzer.
Applicable to vehicle Wiring or grounding faulty Repair.
equipped with buzzer.
60AB0-8-12-4
INSPECTION OF WARNING CONTROLLER
] 28 ] With positive (+) terminal of battery connected to termi-
$p 8UZZER nal (@) of controller and negative {-) one to (7) , also connect
® negative (-) one to (8) as shown in figure.
If buzzer emits buzzing sound then, controller is in good condi-
= peg) (3] tion. If not, replace.
I
L oN
Jl =

60A20-8-17-3
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8-14 BODY ELECTRICAL SYSTEM

LIGHT REMAINDER WARNING BUZZER

DESCRIPTION OF CIRCUIT

The light warning buzzer circuit is a system to sound the buzzer when the driver turns OFF the ignition and
door switch (driver side) turns ON {i.e. driver side door opens} while the lights are still ON, warning driver

to turn off the lights.

LIGHT
swiTcH |

R/Y
SMALL
+—B/Y—— Vit

/7Y
1 4}/3

B/BI B8/R

INTERIOR
LIGHT

-

The wire No.s are same No. as figure

of POWER SUPPLY DIAGRAM (Page 8-5, 6}
. Lighi relay #2

. Warning buzzer controiler

. Door switch

. DRL controller (If equipped)

[o IV SVl N ]

B Black

8/B1 :Black/Blue
B/W :Black/White
B/R :Black/Red

A/B :Red/Black
R/Bl :Red Blue
R/Y :Red/Yellow

TROUBLE DIAGNOSIS

Condition

Possible cause

Correction

Light warning buzzer
shows no sounding.
Applicable to vehicle

Buzzer fuse blown
Buzzer faulty
Driver side door switch faulty

Replace fuse to check for short.
Replace buzzer.
Replace door switch.

equipped with buzzer.

61A10-8-14-1

INSPECTION

When the warning buzzer does not make sounding, use the
above circuit diagram as reference to check the buzzer, wiring,
etc.

INSPECTION OF WARNING CONTROLLER

TYPE A

First, connect positive {+) terminal of battery to terminal @
of controlter and negative (-) one to terminals @ and @ .
If buzzer emits buzzing sound then, controller is in good condi-
tion. If not, replace.

TYPEB

First, connect positive (+) terminal of battery to terminal @) of
controller and negative (-) one toterminals ® and @) ofcon-
troller.

If buzzer emits buzzing sound then, controlleris in good condi-
tion. if not, replace.

TYPEA

TYPE B

ZN
&y svz2ER

G{, >

81A10-8-14-4
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BODY ELECTRICAL SYSTEM 8-15

ON VEHICLE SERVICE

HEADLIGHTS
Wiring Circuit
1 1 B : Black
r"—‘;/ﬂh“"“T oo Yor ! -—-} g/‘f :gr;cek[{vellow
1 {1t :
! :@f 24) 128 }@1 @ t P/B :Pink/Black
| S ) | SO U S S Loodad P/BI :Pink/Blue
P/W : Pink/White
[ f R : Red
R/B :Red/Black
W/R wiBl wiel wisl 1 R/BI :Red/Blue
/8 WIR R/W : Red/White
wiel y L w : White
P/WorP/B 4 /B :White/Black
h I [ T WBI : White/Blue
HEAD- HEAD- W/R : White/Red
)S | 2 = E—.: % :.llﬁ;-lr %‘ LIGHT Y/R : Yellow/Red
o g {RH}
BN P2 ~- Y 2 g g
\r R R/W RIW R
* _ f ]
P/l B A RIW
- z
YIR R R/W
6 €—1—R/Bi—P———y :],
C]-i I;( WIBR.;WF
1
! OFF PASS [o]-Joto
TAIL |00 LO 010
HEAD {01010 HI [C+—0O
1 \-'Ef 1. To fuses
\ " w I 1 R/B The wire No.s are same No. as figure of
7 o 7T POWER SUPPLY DIAGRAM. {Page 8-5, )
3 g }} 2. Light relay #1
[ 3. Combination meter
B 4. Headlight
5. Combination switch
9 6. Lightrelay #2
61A10-8-15-1

When the headiights are turned on, so is the small light system. As for the circuit of the small light system,
refer to the following pages.

Trouble Diagnosis

Trouble Possible cause Correction

® Bulb burnt out
® Fuse blown
¢ Socket, wiring or grounding faulty

Only one light does not
light.

Replace bulb.
Replace fuse.
Repair as necessary.

Headlights do not light. Main fuse and/or fuses blown Replace main fuse and/or

fuses to check for short.
Check switches.
Replace light relay.
Replace diode.

Lighting and dimmer switches faulty
Defective light relay
Defective diode

Wiring or grounding faulty

Repair as necessary.

Only one beam ("Hi” or
\ "Lo") does not light.

Bulb burn out

® Lighting or dimmer switch faulty

Replace bulb.
Check switch.

50G00-8-16-1
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8-16 BODY ELECTRICAL SYSTEM

1. Ground connection

61A10-8-16-1

85F00-8-14-2

Inspection

1) Check lighting and dimmer switches for each terminal-to-
terminal continuity.
Refer to "FUSES AND SWITCHES” in this section.

2) The headlight has ground at cowl dash side panel on each
side.

SETTING HEADLIGHT BEAMS

{Standard Procedure)

Before setting headlight beams, adjust air pressure of each
tire as specified respectively. Bounce each corner of vehicle by
hand to setile its balance. Then move it over a flat surface. For
headlight beam setting, some different methods and instru-
ments are in use now, e.g., screen method using a focusing
tester, etc. But method described here does not use such tes-
ter.

Inspection

Vertical beam alignment

Unless otherwise obligated by local regulations, align head-

light beams according to following procedure.

1) Set a blank wall 10 m (32.8 ft) ahead of headlights.

2) Check where on wall hot spot (high intensity zone) of each
main (high} beam falls. It should be within a vertical range
on wall from headlight height “H” to height "h” which is
1/5 of H lower thereform as shown below.

!

AmER

1/5H

[
H

2] ¥

h

Within —_______——-—-_-_d —

Ve

10 m {32.8 ft}

1. Screen

51A10-8-16-4
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BODY ELECTRICAL SYSTEM 8-17

Horizontal beam alignment
Check that hot spot of each main (high} beam is within a hori-
zontal range on wall as specified below.

10 m (32.8 ft}

100 mm {3.9 in}

200 mm (7.8 in}

200 mm (7.8 in)
200 mm (7.8 in)

200 mm (7.8 in} |

200 mom (7.8 in)

200 mm (7.8 in) 1
100 mm {3.9 in)

10 m (32.8 ft) i

Left hand steering vehicle

81A10-8-171

HEADLIGHT ADJUSTMENT
When adjusting headlight beam (vertlcal and horizontal), turn
o adjusting bolts.

85F00-8-14-5
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8-18 BODY ELECTRICAL SYSTEM

DIM-DIP SYSTEM
Wiring Circuit

1
1 :_“-":OR,'"" Y r——] ]
@P .@K}:’.}: 113 ;@:@: ~®
L—u w_fbd wdan .

WIR  wWB W ns B/W
h w/sl W/R
PIW w oW w/8l 4 /4 -
1 L G )
O P Kcl (LH) {RH)
}, = - = ~3= 2
il g
p— 3 T R R}'W R-"W
RIY ¥ R | = 2
R/BL 1 R + R/W }'B/W""“' 8
e o
3 R/Y <
P/BI B I 29 ST
P!BIJ_(' (‘P
R R/W —4 —Y/B
Y/R ' Y/R 4
l [ __.1 Y/B
('ii F} WIBRI‘WR ’h o
m s R 1 8
8
w
_— 5 Y/8
! ; »
1. Tofuses
The wire No.s are same No. as
figure of POWER SUPPLY DIAGRAM {Page 8-5, 6)
2, DIM-DJP cpntroller B : Black W : White
3 Comb‘matlon meter B/W : Black/White W/B : White/Black
4. geadll'ght_ . G 1 Green W/BI : White/Blue
5. pmbmatlonswnch P/Bl :Pink/Blue W/R :White/Red
6. t!ght re:ay#1 P/W : Pink/White Y/B :Yellow/Black
7. lghtr_e a\,_r#Z R : Red ¥/R :Yellow/Red
g, Combination mater R/Bl : Red/Blue
9. Oil pressure gwitch . :
10. Rear fog lgiht RAW +Red/pinite

R/Y :Red/Yellow

61A10-8-18+1

Role of this system is to dim out low beam of headlights which light when engine is started and lighting
switch is set to small light position.

Should anything go wrong with this system, check controller by measuring D.C. voltage between
Red/White lead (headlight iow beam side) and ground as shown by broken line in figure above with engine
running and lighting switch set to small light position.

If measured voltage is out of specification {about 6V), replace controller.

If controller is in good condition (i.e., measured voltage is about 6V), check wiring, etc. while referring to
above circuit diagram.

If headlights remain on even when engine is at a stop and lighting switch is turned OFF, replace controller.

NOTE:
Dim-dip controller is located under instrument panel at the right of steering column.

85F00-8-15-4
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BODY ELECTRICAL SYSTEM

8-19

DAYTIME RUNNING LIGHT SYSTEM (Iif equipped)

GONDO L WP

. Clearance light

19 3
; -
WIR sl wiel ]
%‘ W/BI W/R w
P/B or P/W w/Bl ES . 4 RiB B/W
|~
1] + JEDT T (ES
Sy 7
+ T F ¥ F
! 3
T Y R RIW RIW 6
¥ R | . oIt
. bprrw -
L ,
P/BI B h)
R Y/ g———
Y/R ! R/G /
8 R/BI—$—— ¥ ‘I‘ ‘|‘ R/Y Y8
G R W/B R/WR
0 v o R 7N = = o= o
o+0 (e [oto | | e | B 7
1 c[»--o—-o [Hy To =] | C=D
3 g 5 R/B L
E_:‘ B_»J ) I L 9
" i
5 ” 4
To fuses
The wire No.s are same No. as
figure of POWER SUPPLY DIAGRAM (Page 8-5, 6) B :Black R/Y :Red/Yellow
. Light relay #1 B/W : Black/White R/G :Red/Green
. Indicator light G :Green R/W :Red/White
Headlight P/B :Pink/Black W :White
Combination switch P/BI :Pink/Blue W/B :White/Black
DRL controller P/W : Pink/White W/BI : White/Blue
. Qil pressure switch R : Red Y/B :Yellow/Black
. Light relay #2 R/B :Red/Black Y/R :Yeliow/Red
R/B! :Red/Blue

61A10-8-19-1

With this system, low beam of headlights and small lights turn ON when the engine is started and they turn
OFF when it is stopped.
This system is so designed that the lighting switch has a priority. That is, when the lighting switch is set
to the small light position while the engine is running and this system is at work (headlights and small lights
are ON), only small lights remain ON and headlights turn OFF.
When a trouble has occurred in this system, check and correct it according to the following flow chart.

Check that daytime running light controller makes
“clicking” sound just when engine starts running.

|
{ “Clicking” heard |

| Check headlights |

[ Turn on headlight switch |
|

Headlights
do not come
ON

Headlights
come ON

I
No "clicking”

[ Check oil pressure warning light |

Check Yellow/Black
lead wire, replace
oil pressure switch
if necessary

Check headlight
clrciit

Check Black lead wire connected

to controller

NOTE:

1
| Does not come ON |

I Replace controller |

Daytime running light controller is located under instrument panel at the right of steering column.

85F00-8-16-4
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8.20 BODY ELECTRICAL SYSTEM

HEADLIGHT BEAM LEVELING SYSTEM (If equipped)

This system consists of the headlight leveling switch and headlight leveling actuator. It is used to lower
both headlight aiming angles from the initial setting level by operating the leveling switch on the instru-

ment.

NOTE:

When inspecting and adjusting the headlight beam, make sure to set the leveling switch to the “0” position

with the ignition switch “ON”, or down stroke from the initial setting level will be reduced.

OPERATION 7
The headlight leveling actuator is mounted behind headlight assembly and connected to the headlight re-
flector. When the headlight leveling switch knob is turned, the headlight leveling actuator operates and it

changes the headlight aiming angle according to the position selected by the leveling switch knob.

Eal ol ad

Headlight leveling switch
Headlight leveling unit {actuator}
Headlight

Headlight leveling unit shaft

Switch . "op
position Headlight beam level Stroke "A

0 Initial setting level _

1 S

2 _

3 —_

4 Max. down level Max. 3.6 mm {0.14 in)

B5F00-8-17-1
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BODY ELECTRICAL SYSTEM 8-21

HEADLIGHT BEAM LEVELING SYSTEM CIRCUIT
The diagram below shows the headlight beam leveling system circuit. The electric current as shown by fine

arrow ( —} indicates the beam’s “down” leveling operation. The electric current as shown by broken
arrow ( - - =) indicates the beam’s "up” leveling operation.

Lol

@Nme R

To fuse

The wire No. is same Mo, as figure of
POWER SUPPLY DIAGRAM (Page 8-5, 6}
Headlight leveling

actuator {(RH)

Headlight leveling

actuator {LH)

Relay

Relay

Motor

Contact switch

Headlight leveling

switch ass'y

¥/8l
]
i :
[} ¥
-
H-R—C—Y BH—Y B-0~R
= o
2 " I
R 1 '
" t
gorors, 1
B ”. B 1
¥ i
i 1
:i ]
L
I > | :
> i
1
3 E ! LR S
1 [}
4 ]
1 :—-—7
1
' ' H '
' I S
1 A A 4
" o yYY
WY BIG Br
—
- - — LQJ
Lo/w T Lo/w
Lg/Y r 1 _b‘:g\’
Lg/R : T Ly
e ——)
3‘5‘6;33(—
WY LGB
LI l? I
[X[elle)
OO
g—-—— 210
3 (O 9]
[ile
I
: al
]
4
;

B :Black

Bl :Blue

Br :Brown

G :Green

Lg :Light green

R :Red

W White

Y Yellow

B/Bl :Black with Blue tracer

Lg/B :Light green with Black tracer

Lg/W :Light green with White tracer
:Light green with Yellow tracer
‘White with Green tracer
“Yellow with Blue tracer

Lo/Y
W/G
Y/8i

B81A10-8-21-1
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8.22 BODY ELECTRICAL SYSTEM

SMALL, TAIL AND LICENSE PLATE LIGHT

WIRING CIRCUIT

For General & European spec. (Except German spec.}

For German spec. only_ |

R/BI

wow
-2
"\; RIY it
1’
Y & Y or R/B RIY =t
malé‘
10
R/Y
G 3rRIY 4——RIY t RIY RIY—
53 RAY R/Y R/BI
TAIL|GIO 2 6
HEADI QIO CIGARETTE A/T -
| BUG  R/Y UGHTER  CONTROLLER RIY 3
w . 4
+ ECU @ 5 @ ¥
B 3 $ B
E B
1
5 A

1

7o

RIG RJY

LR/‘l’ £

RIY =H—
|
11@
RIG R/Y
& -
&
@ R/Y
B2
1 RIY RIY
5 9
S
B
3 : :

€ R/Y:

R/G L

R/B

JL
)

-

@/4

-

]

1. Tofuses
The wire No.s are same No. as

2. Light relay #2

3. Combination meter

4. Front small light {LH)
5. Frontsmalllight {RH)
6. Rear tail light {LH}

7. Rear tail light {(RH)

8. License plate light {LH}
9. License plate light (RH)
0.

10. DBL controller {If equipped)

¥
5\® +
)
|
:

figure of POWER SUPPLY DIAGRAM (Page 8-5, 6)

B : Black

8/Bl :Black/Blue
BI/G :Blue/Green
G :Green

R/B :Red/Black
R/Bl :Red/Blue
R/G :Red/Green
R/Y :Red/Yellow
W White

73
wy

Yo—o—p—o

RAY
R/Y
R/Y
R/Y RAY
t
9
B 8

61A10-8-22-1

TROUBLE DIAGNOSIS

Trouble

Possible cause

Cotrection

Lights do not light.

o Main fuse and/or fuses blown

o Light relay faulty
¢ |ighting switch faulty
¢ Wiring or grounding faulty

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

Replace light relay
Check switch.
Repair as necessary.

85F00-8-19-5
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BODY ELECTRICAL SYSTEM 8-23

TURN SIGNAL AND HAZARD WARNING LIGHT

WIRING CIRCUIT
1 -
ogcl=Ya)
1 | . lotuses
e i {.@.} The wire No. s are same No. as figure of
v POWER SUPPLY DIAGRAM (Page 8-5, 6)
wWIiG 2. Combination switch
3. Turn signal and hazard
warning relay
=y 4. Combination meter
HAZARDIOIONO] {010 2 6. Front turn signal light (LH}
r| {ore " h .
Turn[N oo 6. Front turn signal light {(RH)
TTols 7. Rear turn signal light (LH)
8. Rear turn signal light (RH)
9. Front side turn signal light {LH)
10. Front side turn signal light {RH)
l 11. Hazard circuit {if equipped)
G/R [ 12. J/C {Forright hand steering vehicle)
G/Y ;
I——' G YW
G/Y l
G/R A A /Y 3
G/R Gf v
11 4
G/R @R / / G/Y G/Y  G/Y "
T T
J‘ 47 6 10
T T
( § ) =] z ( § )
T 9 s| [P 2 1\ !
B B g/ GIY B B :Black
It I G 1 Green
G/R :Green/Red
G/Y G/Y :Green/Yellow
zk W/G : White/Green
Y : Yellow
| 8 YW : Yellow/White
N
B 3
5 8 5 !
£1A10-8-23+1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Flashing rate high or slow, ¢ Wiring or grounding faulty Repair
only one side flashes. ® Wrong bulb or setting different Replace.
wattage bulb
® One of light bulbs burnt out on the Replace.
right or left side of the front or rear side
® Defective turn signal and hazard Replace.
warning relay
e Opencircuitor high resistance existing | Repair.
between turn signal and hazard
warning switch and lights on one side
No flashing on either side. ® Blown fuse on turn signal and hazard | Replace.
warning circuit.
¢ Open circuit or high resistance existing | Repair.
between battery and switch
e Defective relay Replace.

85F00-8-20-4
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8-24 BODY ELECTRICAL SYSTEM

BACK UP LIGHTS

WIRING CIRCUIT
1
1. Tofuse
The wire No. is same No. as figure
of POWER SUPPLY DIAGRAM (Page 8-5, 6)
Y 2. Back up light switch <M/T>
[V ORI - . 3. Shift switch <A/ T>
2. T, _i N s M 4. Back up light {LH}
\T 4 K:>| xn }% [ 5. Back up light {RH}
v Len Yo LT !
] ‘RT | l E I B 1 Black
- Br/R : Brown/Red
Lo <M, L AT R :Red
8r/RorR Y o :Yellow
Br/RorR
p
t—'——'ﬂ_—'_;]
R R
4
E 5
B
B 4
B
61A70-8-24-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Back-up lights do not light. ¢ Fuse blown Replace fuse to check for
short.
e Back-up light switch faulty Check switch.
¢ Wiring or grounding faulty Repair as necessary.
85F00-8-21-3
STOP LIGHTS
WIRING CIRCUIT
]
1 [,
LJ 7 T
i 6 ' A |
2~ BI/R 1. Tofuses
[~ ~ P L L 3 I The wire No,s are same No. as figure
1 I H of POWER SUPPLY DIAGRAM (Page 8-5, 6)
I - [ s 2. Stop light switch <M/T>
e mﬁ}r 3 3. Stop light switch <A/T>
! =t (IR % 5 ' 4. Stop light {LH)
AL S T | 5. Stop light (RH}
. BI/G or Y/BI 6. High mounted stop light (If equipped}
Giw J/ ! 7. To shift switch <A/T>
L 8 <A/T> J 8. To shift solenoid {4 A/T) or
l - T to fuse box {3 A/T)
| T 9. To TCM {If equipped)
G/W G/W G/w
‘b B :Black
G : Green
G/w ] G/W : Green/White
+—GIW—-«—G/W
4 G/IW 5 6
ya

Z
P }

61A10-8-24-4
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BODY ELECTRICAL SYSTEM 8-25

TROUBLE DIAGNOSIS

Trouble

Possible cause

Correction

Stop lights do not light.

® Fuse blown

e Stop light switch faulty
¢ Wiring or grounding faulty

Replace fuse to check for
short.

Adjust or replace switch.
Repair as necessary.

Stop lights stay on.

e Stop light switch faulty

Adjust or replace switch.

60A20-8-24-1

INTERIOR LIGHTS
WIRING CIRCUIT

[-—‘-“ 1 —_]
I or} 19 I
i
SVERICLE WITH SLIDING RODF> waimLE gﬁfg?% ROOF>
' wel g h i 1
¥
' w V 1 W I W
b A Y ha
"‘k - ! 4} /2 ! #LL /3

1. To fuses

The wire No.s are same No. as figure
of POWER SUPPLY DIAGRAM (Page 8-5, 6)
Spot light

Room fight

Dicde

Door switch {Front Driver sicle)

Door switch {Front Passeager side)
Door switch {Rear RH}

Door switch {Rear LH}

Back door switch

Sliding recf motor (If equipped}

Lo NAGALN

-

B : Black

B/BI : Black/Blue
B/R : Black/Red
W White

W/G : White/Green

1
ez I
' E ' I A i‘“”“ %1: 3-DOOR MODEL
o I x %2 5-DOOR MODEL
Lo & | :}“
el g ’_I
\}; ~- ~} b ~-
a/n
XL e
r * I !E 8/R BsA B/R B/R
I B/r) <+
I t k2 esp1
| L A A4 A
il Iorl s\:E —{ N 7 N N
] 1 on Nors| | v N\err e \orr o \ors o \orF
S AR Nl [N T r T
[ R S el ¢ ¥ ¥ ¥
| Y ]t 1 g % i §
| J 4 &
£1A10-8-26-2
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Interior light does ® Fuse blown Replace fuse to check for
not light, short.
¢ Switch faulty Check switch.

¢ Wiring or grounding faulty

Repair as necessary.

60A20-8-25-2
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8-26 BODY ELECTRICAL SYSTEM

CIGARETTE LIGHTER AND RADIO (If equipped)

WIRING CIRCUIT
CIGAR LIGHTER RADIO L .
Lo & EEes BN
t 1 \_@ H 1 : [
RONMINE CISC: 4 D PRI | RO |
| | wo | 1 ! - ] |
— RJY
AR | l_* ¢ !r'"‘ g ] ] |
L l W wo | w w
T ] | l ! | L N
e l -—
I --——% w/B | x-,--— I
W/B W
| ‘T | T’ ]
1 |
[ - n,rlst wy | || RIY  R/Bl - 1
or or 1 > COMB.
COMB. ‘._] rR(B | R/B SWITCH
| SWITCH dj—-f—ff | Et]___g 1
|
e -—-.._..._..__R.”.,_.J [_ RIY_"__ . _J
4
—
3 (o
\
©) T T T T
] B/BI W W/R B tg Lg/B Gr Gr/B
o] 1
B 4 B
B y [ 1 L 1
ol I\ I X [ 3
1. Tofuses | | l |
The wire No.s are same No. as figure of 5 6 7 8
POWER SUPPLY DIAGRAM {Page 8-5, 6)
2. Light relay #2
3. Cigarette lighter B : Black R/BI : Red/Blue
4. Radio B/Bl :Black/Blue R/Y :Red/Yellow
5. Front speaker {LH) B/Y :Bilack/Yellow W :White
6. Frontspeaker (RH) Bl : Blue W/B :White/Black
7. Rear speaker {LH} {If equipped) Lg :Light green W/R : White/Red
8. Rear speaker (RH) {If equipped) Lg/B :Light green/Black
8. DRL controller {If equipped) R/B :Red/Black
61A10-8-26-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Cigarette lighter /radio ® Fuse blown Replace fuse to check for

{optional) do not work.

® Ignition switch faulty
¢ Wiring or grounding fauity

short.
Check switch.
Repair as necessary.

85F00-8-23-4
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BODY ELECTRICAL SYSTEM 8-27

HEADLIGHT WASHER (If equipped)
WIRING CIRCUIT

L 7ad 1
,
\ Q 8
J; 1. Tofuses
l The wire No.s are same No. as figure
3 4 of POWER SUPPLY DIAGRAM (Page 8-5, 6}
5 2. Mead light washer motor
3. Head light washer controller
T T T 4, Head light washer switch
Y 5. Tolight relay #2
¥ we|
4 ki B : Blagk
\ “i' B/R :Black/Red
=+ B/W : Black/White
oL G : Green
<m éé R/Y :Red/Yellow
== = W/Y :White/Yellow
I
J
JC ’_s
£
A Tend
Jefs
e
E
# A »
61A410-8-2741
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Wiper malfunctions or does | ® Wiper fuse blown Replace blown fuse to
not return to original check for short.
position. ¢ Wiper motor faulty Check motor.
® Wiper control switch faulty Check switch.
® Wiring or grounding faulty Repair.
Washer malfunctions. ¢ Washer hose or nozzle clogged Repair.
& Washer motor faulty Check motor.
¢ Wiper control switch faulty Check switch.
e Wiring faulty Repair.

61A10-8-27-4
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8-28 BODY ELECTRICAL SYSTEM

REAR FOG LIGHT (If equipped)

WIRING CIRCUIT

-]
]

- ——=
[

1
L. - - -
[ ) ) ) ) "
i i
| T |
™
1 b _ _ _ L
| s
Y] 1
| H Pd A 4 ||
/ i
l «ehé&ecgﬁgguw | 3‘{: 'l
. =y T T or T I;
‘ I SontaoLLen R _j
, 1 ‘ P SR b
Lo e _wm |
wel]] S ¢|
Y ‘7
7 ¥ Y 5
A 4
é\o‘"
IND 92, ;
Y p/o1 —E !_ Y/R +
P/BY
COMB. Wm% NP I | wl’n
SWITCH 6/81 A
(I; i i v}n J/C []
=F * 5o
| OO ® i | 8 8 6/81 L
weao| OO0 rncl E
7 n @i | (]
1 1 )
8/8 6781 hd
]
1 1 c/8 G/BL
-]
B
;,L; #’ 9 AL
ey
!Cg)‘
1. To fuses 3. Light relay #1 7. Rear fog light switch
The wire No.s are same No. as figure 4. Light relay #2 8. Rear fog light {RH)
of POWER SUPPLY DIAGRAM {Page 8-5, 6} 5. Lighting switch 9, Rear fog light {LH)
2. DIM-DIP controller {If equipped) 6. Rear fog light relay
61A10-8-28-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction

Lights do not light.

Main fuse and/or fuses blown

e Light relay faulty
e Lighting switch faulty
e Wiring or grounding faulty

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

Replace light relay
Check switch.
Repair as necessary.

86F00-8-19-5
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BODY ELECTRICAL SYSTEM 8-29

Ry INSPECTION
WG/l B / Rear Fog Light
OFF O—@-—O Use acircuit tester to che.ck rear fog light s.witch for continuity.
If switch has no continuity between terminals, replace.
ON O—@—O O—@—O

B : Black
G/BI : Green/Blue
R/Y :Red/Yellow
w : White

61A10-8-29-1

WINDSHIELD WIPER (FRONT WIPER)

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

Front wiper motor ass'y
Front wiper link ass’y
Wiper arm ass'y

Wiper blade ass'y

Washer pump ass’y
Washer tank ass'y
Washer nozzle

Noopen=

61A10-8-29-2
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8-30 BODY ELECTRICAL SYSTEM

DESCRIPTION OF CIRCUIT

The circuit is designed so that when the wiper switch is turned OFF the wiper blades automatically return
to their specified rest positions. In figure below, when the wiper switch is turned ON with the ignition switch
ON, current is supplied continuously from the battery (via lead Y/Bl-switch-lead Bl or BI/R} to the motor,
running the motor to move the blades.

The gear-and-linkage mechanism, which converts the rotary movement of the motor to the wiping move-
ment of the blades, has a contact plate on the shaft of its output gear.

The plate serves to connect the contact Py to the contact P. Although the plate thus serves to make and
break the circuits containing the contacts Py, P1 and Po, the wiper motor makes its rotation completely inde-
pendent of this plate rotation. When the wiper switch is turned OFF (the switch is set to the OFF position)
with the blades positioned at the rest positions, current supply is cut, causing the motor to stop with the
blades staying at the same positions.

Even when the wiper switch is turned OFF (the switch is set to the OFF position) with the blades positioned
otherthan at the rest positions, current is still supplied, though intermittently, through a different path from
the battery (via lead Y/Bl-contact P-contact Po-lead BI/W-switch {OFF position}-lead Bl) to the motor.

Thererfore, the motor can still rotate supplied with this intermittent current, causing the blades to return
to the rest positions.

As soon as the blades have returned to their rest positions, the plate connects contact Pg to contact P4, caus-
ing current to be shunted around the motor.

When current is no fonger supplied to the mator, a counter electromotive force is generated in the motor
armature, causing a current to flow through the motor-and-shunt circuit so that the motor is stopped with
the blades staying at the specified rest positions.

When wiper switch is turned OFF with the blades When wiper switch is turned OFF with the blades
positioned at other than the rest position. positioned at the rest position.

Battery
Ignition switch
Fuse

Wiper switch
Wiper motor

. Contact plate

oEpwN

61A70-8-30-1

INTERMITTENT WIPER RELAY CIRCUIT (if equipped)

When the wiper switch is set to the intermittent position with the ignition switch ON (the condenser is

charged at this time), current from the battery flows through the Y/Bl wire, generates magnetic force in the
coil in the relay and causes the switch in the relay to turn ON. Then current is transmitted in the sequence

of Y/BI, BI/W, wiper switch and Bl, and causes the wiper motor to rotate (meanwhile, the condenser dis-
charges). By the time the wiper motor makes one rotation and the contact plate in the motor comes to the

autornatic stop position Py, the condenser in the relay has finished discharging (no magnetic force in the

coil in the relay). Then the switch in the relay turns OFF and the wiper stops. They remain that way until

the condenser is fully charged. As soon as the condenser begins discharging after being fully charged,

magnetic force generated in the coil inthe relay causes the switch to turn ON. As described above, intermit-

tent operation of the wiper motor is controlled by charging and discharging of the condenser.
85F00-8-25-5
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BODY ELECTRICAL SYSTEM 8-31

WIRING CIRCUIT
1. To fuses
@ The wire No. is same No. as figure
of POWER SUPPLY DIAGRAM {Page 8-5, 6)
1 2. Combination switch
L 4 3. Wiper motor
y/Bt 4. Wiper return switch
+ 5. Washer motor
2 Y{B 6. Wiper intermittent relay
OFF | 1O B :Black
INT OO0 Bl : Blue
Bl/B :Blue/Black
Lo_|Or0 BI/R : Biue/Red
HI [OT—O BI/W : Blue/White
WASHER] Lbl :Light blue
il o0 Y/B :Yellow/Black
5 Y/BI Y/B! :Yellow/Blue
21 Lbl
A~
Bl/R B Bl/B
3 Bl/w ®,5
— | :
4
61A10-8-31-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction

not return to original
position,

Wiper malfunctions or does

e Wiper fuse blown

¢ Wiper motor faulty

Replace blown fuse to
check for short.

Check motor.

® Wiper control switch faulty Check switch.

® Wiring or grounding faulty Repair.
Washer malfunctions. ¢ Washer hose or nozzle clogged Repair.

® Washer motor faulty Check motor.

® Wiper control switch faulty Check switch.

& Wiring faulty Repair.

64B40-8-27-1

INSPECTION
A. Wiper /washer Switch

Use a circuit tester to check switch for each terminal-to-terminal continuity.

3SPEED TYPE

WIPER
GFF oo
INT OO 010 | WASHER
LO | OFF
HI |O10 o8 |Oo10 v/8 B
B1/WBE1/A{Lb] B81
INT RELAY 6 :Black
BI/R|EIM B o3 BI/W : Blve/ White
¥/B Bl Lkl :Light Blue
¥/B :Yellow/Black

61A10-8-31-5
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8-32 BODY ELECTRICAL SYSTEM

b1

£

s

&

BlI/W

Y/8l

Bi
S

+]

BI/R

o P,
Bl : Blue
BI/R :Blue/Red
BI/W : Blue/White

¥/BI :Yellow/Blue

60A20-8-30-1

1. Battery
2. Wiper motor
3. & -Redlead
4. & -Black lead
5. Jumper

Bl : Blue

BI/R :Blue/Red
BI/W : Blue/White
Y/Bl : Yellow/Blue

60A20-8-30-2

1. Commutator
2. Sand paper

60A20-8-30-3

61A10-8-32-4

1. Notch

61A10-8-32-5

B. Wiper Motor

. Asillustrated left, use a 12 V battery to connect its (+) termi-
nal to Blue terminal, and its (=) terminal to Black lead cord.
If motor rotates at a low revolution speed of 45 to 55 rpm,
itis proper. As for high speed check, connect battery (+) ter-
minal to Blue/Red terminal, and its (-) terminal to Black
lead cord. If motor rotates at a high revolution speed of 68
to 78 rpm, it is proper.

—

2. Testing automatic stop action

Connect battery {+) terminal to motor Yellow/Blue termi-
nal, and () terminal to Black lead cord, respectively. Use a
jumper to short Blue/White and Blue terminals to each oth-
er to check whether motor shaft stops at a given position.
This position must conform to start position. Stop motor
again and again with the jumper to confirm that it stops at
the same position.

3. Checking brush and commutator
Use a circuit tester to check Blue terminai-to-Black lead
cord continuity. If continuity is poor, check brush-to-com-
mutator contact area for proper condition.
When the area is fouled, use a cloth wetted with gasoline
to clean the area. When surface of the area is coarse or
burnt, use a sandpaper to smooth it.

NOTE:

When reinstalling wiper motor, fit brush into each brush holder
and hook brush lead wire around holder beforehand. After rein-
stalling it, release each brush.

When installing wiper motor cover, be careful of its notch posi-
tion to assemble it to specified position.
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BODY ELECTRICAL SYSTEM 8-33

1. Coupler

86F0(-8-28-2

O
EINT ololofo] WASHER
L0 |00 OFET 1]
olo ON_|of0)

INT RELAY

b

[ 7ve] B

L puerdon) f 8l

B : Black

BI : Blue

BI/R :Blue/Red
BI/W : Blue/White
Lbl ! Light Blue
Y/B :Yellow/Black

85F00-8-28-3

1. Crank arm

o
)

60A20-8-32-2

C. Washer Pump
Connect battery {(+) and () terminals to pump (+) and {-) termi-
nals respectively to check the pumping rate.

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

2) Turn wiper switch to “INT” position.

3) Connect (+) cord and {-} cord of 12 V battery to coupler ter-
minals as shown left. If an operating sound is heard from
relay, it is at work properly.

INSTALLATION

Wiper Motor, Linkage and Arms

1) Install wiper linkage.

2} Install wiper motor into position.

3} Connect electric connector to motor.

4) Turn ignition switch ON. Set wiper switch to ON position,
and then to OFF position.
Thus make sure that crank arm is positioned as shown left.

5) Install wiper arms.


James
http://www.rhinoman.org




8-34 BODY ELECTRICAL SYSTEM

REAR WINDOW WIPER AND WASHER (If equipped)

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

WIRING CIRCUIT
e I | 1. Tofuses
i @ ' 1 ! @ The wire No.s are same No. as figure
A _"J‘ I [ I of POWER SUPPLY DIAGRAM {Page 8-5, 6}
1 W or 2. Light relay #2
l 1 | 3. BRear wiper and washer
itch
— " 4. Wiper return swich
ORI AR T I b
’ | j_ 2 | i 6. Rear washer motor
v/8l I \o | g 7. DRL controller {If equipped)
i - S
T I ?‘ L.... COMB. B : Black
v/l |RIY orR/B R/8I P cunrey | B/G :Black/Green
| E;j—/ I BI/G :Blue/Green
- —— - — o] : Orange
WASHERS | WIPER AL B R/B :Red/Black
WIPER SW| SW = R/BI :Red/Blue
R/Y :Red/Yellow
OFF O W White
OFF on oo R Y/BI : Yellow/Blue
ON OFF |C OO0
oN | OT—
Y/8i (o] B/G
6
r— BI/G -
s
B
: | é
4
61A10-8.34-1
DESCRIPTION OF CIRCUIT AND TROUBLE
DIAGNOSIS
Refer to "WINDSHIELD WIPER {(FRONT WIPER)" in this sec-
tion.
50G00-8-32-4
INSPECTION
A. Wiper And Washer Switches
I

Use a circuit tester to check switches for continuity.

(o]
&

Wahser & Wiper | Wiper |Y/Bl| O [BI/G|B/G|R/Y|R/G
FF
OFF O o0
. ON o0
B/Y Black/Yellow R/Y Red/Yellow — ang warer OFF e 070
G :Green W :White switch ON O
0  :Orange Y  Yellow 2. Connector ON O—+C O

85F00-8-29-5
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BODY ELECTRICAL SYSTEM 8-35

Battery
Wiper motor

@ terminal-to-Orange terminal
& terminal-to-Black cord

60AZ20-8-38-1

Battery

Wiper motor

Battery &b terminal-to-Yellow/
Blue terminal connection

Battery © terminal-to-Black

cord connection

Jumper (Qrange terminal-to-
Blue/Green terminal connecting)

B0A40-8-38-2

60A20-8-38-4

60A20-8-38-6

—-—

. Wiper Motor
. As shown left, use a 12 V battery to connect its (+) and (-}

terminals to the Orange terminal and Black lead cord re-
spectively. If motor rotates at a range of 38 to 46 rpm, it is
proper.

. Testing automatic stop action

Connect battery (+) and (-} terminals to motor Yellow/Blue
terminal and Black lead cord respectively.

Use a jumper to short Orange and Blue/Green terminals to
each other to check whether motor shaft stops at a given
position. Use jumper to make sure again and again that
shaft stops at the same position.

. Checking brush and commutator

Use a circuit tester to check Orange terminal-to-Black lead
cord continuity. If continuity is poor, check brush-and-com-
mutator area for proper contact condition.

if fouled, clean the area with a cloth wetted with gasoline.
If surface of the area is coarse or burnt, smooth it with a
sand-paper.

(Refer to "FRONT WIPER MOTOR"” Section.)

Crank arm position

Make sure that crank arm is positioned as illustrated when
switch is set to automatic stop position.

If not, repair wiper motor.

C. Washer Pump

In the same manner as with the windshield washer pump,

check the pumping rate,


James
http://www.rhinoman.org




8-36 BODY ELECTRICAL SYSTEM

REAR WINDOW DEFOGGER (If equipped)
The optional rear window defocgger system has horizontal ceramic silver compound elements and two ver-
tical bus bar. The system is operated by the defogger switch in the instrument panel.

n I

o

RIY

T

OFF
ON | O

1. To fuses
The wire No.s are same No, as figure
of POWER SUPPLY DIAGRAM {Page 8-5, 6}
. Rear defogger switch
. Rear defogger
. Light relay #2
. DRL controller {If equipped)

R/W

9w

[ j—‘ COMS.
SWITCH
B 1 E 5
3
l —Rolfv—-l B : Black
[ R/8B R/B :Red/Black

B R/G :Red/Green

|
|
I
o) #; L o 1 RN Rediveliow

w : White
Y/G :Yellow/Green

61A10-8-36-1
TROUBLE DIAGNOSIS
Trouble Possible cause Correction
Defogger won't work. e Defogger switch faulty Check switch.
e Defogger heat wire faulty Check heat wire.
e Wiring or grounding faulty Repair as necessary.
B60A20-8.32.4
S INSPECTION
Y/G | R/W B (R/G) R/Y A. Defogger Switch
Use a circuit tester to check defogaer switch for continuity. If

OFF
@ switch has no continuity between terminals, replace.
ON o—-—o—@—o

Y/G :Yellow with Green tracer
R/W :Red with White tracer

B :Black

R/G :Red with Green tracer
R/Y :Red with Yellow tracer

B0A40-8-33-1
B. Defogger wire
NOTE:
¢ When cleaning rear window glass, use a dry cloth to wipe it
3 along wire direction.
® When cleaning glass, do not use detergent or abrasive ~ con-
taining glass cleaner.
¢ When measuring wire voltage, use a tester with negative
/ 2 Heat wire probe wrapped with a tin foil which should be held down on
1 2. Tin foil wire by finger pressure,
3. Tester probe

60A20-8-33-2
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BODY ELECTRICAL SYSTEM 8.37

1. Checking wire damage
a. Turn main switch ON.
b. Turn defogger switch ON.
¢. Use a voltmeter to check voltage at the center of each
heat wire, as shown.
At center Voltage Criteria
Q ,L, Good Approx. 5V Good (No break in wire)
N \ 4-6V Approx. 10or0 Vv Broken wire
&® ) \)K:-: x e (‘4 Br_oken ] .
Ml wire if measured voltage is 10 V, wire must be damaged
=y H 10V between ifs center and positive end. If voltage is zero,
1 1] H Broken . .
v 5 \L‘\: wire wire must be damaged between its center and
{ e ov ground.
1. Voltmeter
60AZ0-8-33-3
2. Locating damage in wire
a. Touch voltmeter positive (+) lead to heat wire positive
le——Several volts terminal end.
® 0 voit - N S b. Touch voltmeter negative (<) lead with a foil strip to heat
wire positive terminal end to then move it along wire to
the negative terminal end.
@ ¢. The place where voltmeter fluctuates from zero to sever-
v E al volts is where there is damage.
L}
...}
B60A20-8-33-5
NOTE:
If heat wire is free from damage, voltmeter should indicate 12 V
at the heat wire positive terminal end and its indication should
decrease gradually toward zero at the other terminal {ground).
60A20-8-34-1
t. Masking tape REPAIR
i: \é\igﬁg :‘p\zggla Defogger Circuit
4. Repair agent 1) Use white gasoline for cleaning.

2) Apply masking tape at both upper and lower sides of heat
wire to be repaired.

60A20-8-34-2
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8-338 BODY ELECTRICAL SYSTEM

£0A20-8-34-3

B80A20-8-34-4

61A10-8-33-3

ead wire
ead wire

60A20-8-35-1

€5F00-8-33-5

3) Apply commercially-available repair agent with a fine-tip
brush.

4} Two to three minutes later, remove the masking tapes pre-
viously applied.

B) Leave repaired heat wire as it is for at least 24 hours before
operating defogger again.

INSTALLATION

When installing rear window defogger (optional), have fol-
lowing parts available.

e Back window glass

e Defogger switch

e Defogger lead wires (positive and negative wire)

Removal

Remove following parts:

® Back window glass
(Refer to Section 9 of Service Manual mentioned in FORE-
WORD of this manual for removal).

e Back door trim, water proof film

Installation

Before installing, disconnect negative cable at battery.
1) Install back window glass.

2) Connect lead wires to harness connectors.

3) Install defogger switch on instrument panel and connect
switch connector to harness connector.
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BODY ELECTRICAL SYSTEM 8-39

POWER DOOR MIRROR CONTROL SYSTEM (If equipped)

The power door mirror control system consists of the power door mirror control switch, door mirror actua-
tor and related wiring harness.

1. Tofuse

The wire No. is same No. as figure
of POWER SUPPLY DIAGRAM (Page 8-5, 6)
. Power door mirror control switch

LH power mirror

RH power mirror
RH, LH select switch
Mirror control switch

a
oeELNn

5 B :Black
Br  :Brown
Br/R :Brown/Red
G : Green
G/B :Green/Black
G/R :Green/Red
5 V1 : White
W/B : White/Black

UP

(&)
RH -
DOWN
SIDE o010
O
T
B

0] ©

LH
SIBE
MIRROR

o
3 5 ——3 — OjO | OlO Hr

MIRROR] L

o| o| o] ot

Q[ (o] 1o
O

S5 T o6 H

O

(9]
-
prt]

[+]
=

@©
o
=

Br/R
]

o—
hY

[}
7 =

AY
7/
N
7
Y
/

Q
o)
z
2
o
£

61A10-8-39-1

INSPECTION

Mirror Switch
1} Take out mirror switch from instrument panei.
2) Check continuity at each switch position by using a circuit

MIRROR f?:;e;continuity is not obtained, replace mirror switch
(@)= ’
LH @l ele ! @D
RH ® | ®
UP °Tod=o 1 °
DOWN Oo—1]0 o—/0
ofelol_ LEFT | O T o T5 ©
RIGHT | 010 | © O

@l@ ®l@

61A10-8-39-4


James
http://www.rhinoman.org




8-40 BODY ELECTRICAL SYSTEM

1. Garnish
2. Screws
3. Door mirror
64B40-8-42-1
Br Br
W G W G
left side right side
Left side w Br G .
Operation
Right side w 8r G
o @D up
& & down
=] &b left
@ ] right
Br  : Brown
G : Green

W : White

85F00-35-2

Door Mirror
1} Rermove garnish and screws from door.
2} Remove door mirror from door by disconnecting coupler.

3) Check that door mirror operates properly when battery
voltage is applied to connector terminals.

If malfunction is found, correct or replace.

NOTE: :

|
When installing door mirror to door, be careful not to pinch
harness between door and door mirror.
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BODY ELECTRICAL SYSTEM 8-41

CENTRAL LOCKING SYSTEM (If equipped)

The central locking system consists of the power door lock controller, door lock switch, door latch switch,
ignition key & door cylinder, motors and related wiring harness.

Battery

Main fuse box ass'y

Fuse box ass'y

Main wiring harness ass'y

Power door lock controller

Mator & switch wire

Power door lock switch

{Power window main switch)

Driver side motor

Door latch switch

10. Passenger side motor

11. Ignition key & door cylinder

12. Inside lock knob

13. Rear door motor {Left)
{5-door model only}

14. Floor wiring harness

WE NeopwNe

61410-841.1
WIRING DIAGRAM
1. Tofuses .
The wire Mo.s are same No. as figure of B . B:ack
POWER SUPPLY DIAGRAM (Page 8-5, 6} BB B ik
2. Power door lock controller /8 : Blue/Biac
3. Driver side door latch switch B/R :Blue/Red
4. Driver side motor switch Bi/y :Blue/Yellow
5. Passenger side door latch switch P B8 :;!nE Black
6. Passenger side motor P/B :Pink/Blac
7. Back door motor & latch switch R tRed
3. Rear door lock motor (S-door model only)
9. Power door lock switch
ety
1@ ] @)
Lo o hadd
R 1
--
—: 4
& > T
1 -1 I
BI/B |BI/R r P/B BI BUR P | B |BUY 1: B
BI/Y B! B P l B BI/R I BI [ | P{BI R | BI/B P B Bi/R Bl BUR B BIR
| ] ] l i | ] i ] |
! I i
L o
{ L T L Tk
\ 77 \ \ \ 77 \ \ \/
7 3 4 2 9 5 8 8

61A10-8-41-3
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8-42 BODY ELECTRICAL SYSTEM

CENTRAL LOCKING SYSTEM CIRCUIT AND QPERATION

Locking Operation

Figure below shows the central focking system circuit in operation as "LOCK”,

1. Whenthe ignition key is used to lock the door or the lock switch is set to the “LOCK” position, the electric
current flows as shown by fine arrow { — ).

2. Then the switch A which is built in the power door lock controlled turn ON for their "LOCK” side and
the electric current flows as shown by bold arrow ( == ) {0 cause the motor to operate.

3. The arrow ( - - =} shows the electric current flow when the back door lock is set to the lock position.

As the electric current flowing to motor is controlled by the timer “¢” which is built in the power door

lock controller, switch A automatically turn OFF and electric current flow stops.

Ea

“LOCK”

1. To fuses

The wire No.s are same No. as figure
of POWER SUPPLY DIAGRAM (Page 8-5, 6)
Power door lock controfler

Back door switch

Driver side deor lateh switch
Passenger side door latch switch
Door lock motor

Door lock switch

Lock timer

. Un-lock timer

00 HOTEBN

1

o9 =
! ‘.@lll
[ i) L

Terminal arrangement
for controller

<5-door model only>

61A13-8-42-1
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BODY ELECTRICAL SYSTEM 8-43

Unlocking Operation

Figure below shows the circuit in operation as "UNLOCK”,

1. When the ignition key is used to unlock the door or the door lock switch is set to the “UNLOCK” position,
the electric current flows as shown by fine arrow { —-).

2. Then the switch B which is built in the power door lock controller turn ON for their “UNLOCK” side and
the electric current flows as shown by bold broken arrow ( -=#= } to cause the motor to operate.

3. When the back door lock is set to the unlock position, the electric current flows as shown by the arrow
{ - - =) to unfock the door.

4. As the electric current flowing to motor is controlled by the timer "d” the switch B automatically turns
OFF and the electric current flow stops.

“"UNLOCK”

1. To fuses

The wire No.s are same No.s as figure
of POWER SUPPLY DIAGRAM {Page 8-5, 6}
Power door lock controller

Back door switch

Driver side door latch switch
Passenger side door latch switch
Door lock motor

Door lock switch

Loack timer

Un-lock timer

Qo NPORARN

1 OF

resiYr=—-1 .
\@::-:i ]
—da - d

Terminal arrangement
for controller

a]3 211
10loisl7{6]5

RS

<5-door model only=

61A10-8-43-1
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g-44 BODY ELECTRICAL SYSTEM

TROUBLE DIAGNOSIS

Condition

Possible cause

Correction

All power door locks do
not operate.

Main fuse and/or fuses blown

® Wiring or grounding faulty
e Power door lock switch, door lock

switch, door lock switch or knob
switch faulty.

Controller faulty

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

Repair as necessary.
Replace.

Replace.

Only one power door
lock does not operate.

¢ Wiring or socket faulty

Actuator {door lock motor) faulty

Repair as necessary.
Replace.

61A10-8-44-1
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BODY ELECTRICAL SYSTEM 8-45

POWER WINDOW CONTROL SYSTEM (If equipped)

The power window control system is so designed that it electrically controls up & down movement of side
door window glass by means of the motor which is installed to the window regulator.

The system consists of the ignition switch, power window switches, window regulator motors and related
wiring harness. The figure below shows location of its component parts and wiring diagram.

1. Battery

2. Main fuse box ass'y

3. lgnition switch

4. Fuse box

5. Main wiring harness

6. Power window main switch

7. Power window sub switch

8. Driver side window regulator

9. Passenger side window regulator

0. Rear window regulator {Left)
(5-door mode! only)

11. Floor wiring harness
61A410-8-45.1
WIRING DIAGRAM
1 <5-door model only>
B - = - - = - - - - -
s r - 7
———5
81 [V
. ‘2 y” 3 wﬂ] 4 g g o x
\ Bl oA BIw ] s Plnrefore| w . bt AN — '
A rIVIETT o Ty T
|G/8 BY 1 J/c W w!
! 22K "2 v
Wiy P/ AUTO S/ P S/w v LR e 1
SWITCH B!{N Bl/W
ate | oo (== 1
e PN Ll N 1 Br sj/w RO B i ;
UNLOCK | 0FF ot4-0 o=i0 | T 'l [Zor %‘5"\ ) b
DOM o < e BLMAMN
5 = > i w [OFO[ ] o [T o1, !
DOwH = Q=
e o= T 15+ $ 1 s ¥Y¥ ¥
-0 o b -
P = o= t ¥ A g1 OT81o o TSl '
o0 O 3 t
[~ o0
oo | oFF o0 8/ BLM
o0 Fan’] A/
Bov P p . op  mamps |22 =0} o 0 :
MO | & 2] <
oo o °
— b Y13
E = 1
T 17 o —mes—F T Ll = Y YV ¥ D W
A ¥ | ¥ | BesB
4 & Ny Py : X w oo oo L LA w oo foroli
5 ¥ 3 Jref | 1
7 B) OR BIN i OFF | OO OO ;T OFF | OO O-1-C
& ¥ 1 1
s el & e |[ooml 030 T 500 T &%B bows | -0 | 040 1
1 - [: 4
su
= v ] g_ _sg Br/B OR B e
8..-—-—" 3 =5 1 1
OFF | O=f=>O [ ] M
OO O——? [ by
¥ ¥ 1 2 3 _i
1. Tofuse @}\5 4. Rear door {right and left) 7. Driver side power
The wire No. is same No. as figure and passenger side power window motor
of POWER SUPPLY DIAGRAM {Page 8-5, 6) window switch (5-door model only} 8. Passenger side power
2. Rear right door power 5. Center console power window assistant switch
window motor (5-door model only} window switch {5-door model only) 9. Driver side power
3. Rear left door power 6. Passenger side power window switch
window motor {5-door model only} window motor

61A10-8-45-3
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8-46 BODY ELECTRICAL SYSTEM

. Driver side power

window switch

. Passenger side power

window switch

. Center console power

window switch {5-door model only)
. Rear door power

window switch {5-door model only)

. Hlumination

61A10-8-46-1

POWER WINDOW SYSTEM CIRCUIT AND OPERATION

The power window main switch in the driver side door trim
controls up & down movement of both driver side window by
switch (1) and passenger side window by switch (2) . Also,
driver side switch has an auto-up function. The sub
switch (3) in the passenger side door trim controls the pas-
senger side window only. The window lock switch @ alsoin
the power window main switch locks passenger side window
and rear windows. As long as this switch is depressed (The
switch is turned “OFF” in the circuit), the passenger side win-
dow does not move even when the passenger side sub
switch (3) or driver side passenger switch (2) are operated.
Rear window regulator, like passenger side regulator, can be
controlled by center console switches (® and rear
switches @ when window lock switch is not applied. In this
system, up & down movement of the window is done as fol-
lows.

Setting center console switch for downward operation when
ignition switch is ON and window lock switch is not applied
will cause electric current to flow in its circuit as shown by an
arrow.

When window lock switch is applied, rear window or passen-
ger side window can not be opened or closed by using center
console switch or master switch. With ignition OFF, no power
window operation is available and the illumination remains
OFF.

Downward operation of window glass by using driver side switch and center console switch.

From battery
Ignition switch

{on ofo]
2 3 .
3/]‘ B <5 doo::_model only> _
i L& 5
—— e e e ™ ] e - —— _‘/
gRoEm, vibune
L-'-.r?- .
] oy 1
it i ——————B

U
L=§

Circuit breaker
Center console power
window switch {5-door model only)
Rear right door power
window switch (5-door model only)
8. Rear left door power
window switch {8-door modei anly)
Driver side power
window switch
. Passenger side power
] window main switch

Pwh=

—

72~ |

MAKUAL DOWN

MANUAL UP

. Window lock switch

. Illuminaticn to confirm
“POWER ON”

. Power window auto switch

. Auto circuit

. Auto relay

. Door lock circuit

Passenger side power

7-4 ”’:V
i
Y
|2
7-3 ‘—-‘L.qi UNLOCK
, LK |
| _M—Q—'
” 77

window assistant switch

Rear right door power
window motor (5-door model only)

10.  Rear left door power

window motor {5-door modei only)
11. Passenger side power

window motor
12, Driver side power

window motor

61A10-8-46-3
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BODY ELECTRICAL SYSTEM 8-47

POWER WINDOW AUTO SYSTEM CIRCUIT AND OPERATION

When rear door sub switch or passenger assist switch is set for upward operation and driver side switch
for AUTO down operation, electric current flows in circuit as shown below. AUTO function works when
driver side regulator switch is tilted at least 7° but ifits tilt angle is less than 7°, the operation is in the manu-
al mode. When the window glass reaches its lower end in the automatic operation maode, the load applied
to the motor increases and so does the electric current. Thus the electric current flowing to the solenoid
stops and relay turns OFF, resulting the motor to stop.

Automatic downward operation of window glass by using driver side automatic switch.
Upward operation of window glass by using passenger side switch and rear door switch.

<5-door model only>

— - -

1 —
| 1
y 1
] 1 1.  From battery
I Ir’ —— T ¥ / ; g ::gnsi;ion switch
I AUTO DOWN I . u
1 1 oo e ot ————]— _.._.Z, I 4. Center console power
J - o DOWN window switch (5-door model only}
I & ! T 5. Rear right door power
et AuTe Up I | 12 window switch (5-door model only)
O
7-4 "%’A ! i YE 8. Rear left door power
L L1 3 f window switch (5-door model only)
I vhmiud. dhahabby 7. Driver side power
: S | window switch
) { N 7-1. Passenger side power
| > T T T T e - window main switch
L ! 7-2. Window lock switch
7-3 —O—— UNLOCK 7-3. Humination to confirm
r O
| O—ho i "POWER ON”
I Ot LOCK | 7-4. Power window auto switch
\ 1 ? o O—Q-—-(P—— 7-5. Auto circuit
L —_——— 7-6. Auto relay
P —— = - 7-7. Door lock ¢ircuit
| B. Passenger side power
o’ s window assistant switch

9.  Rear right door power

window motor {5-door model only}
10. Rear left door power

window motor {5-door model only)
11. Passenger side power

window motor
12.  Driver side power

window motor

61410-8-47-1
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8-48 BODY ELECTRICAL SYSTEM

Trouble Diagnosis

Condition Possible cause Correction

All power window motors e Main fuse and/or fuses blown Replace main fuse and/or
do not operate. fuses to check for short.

e Wiring or grounding faulty Repair as necessary.
Some switches do not ¢ Wiring or socket faulty Repair as necessary.
operate. ® Window lock switch faulty Replace.
Only one actuator does ® Wiring or socket faulty Repair as necessary.
not function. e Actuator faulty Replace.

61A50-8-30-1S
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BODY ELECTRICAL SYSTEM 8-49

WIRING HARNESS ROUTING

5-DOOR MODEL

Main harness Battery cable Injector harness Engine harness Rear defogger harness

‘
‘ Back door harness
‘

Rear harness

Fuel pressure

issi . sensor harness
A/C harness Transmission harness Main harness Floor harness ABS sensor harness

*1. Right hand steering vehicle
¥2: Left hand steering vehicle

Mirror motor harness Door harness A/C harness Stop lamp harness Room lamp harness Rear door harness

" ‘ \ Mirror motor harness
‘/ Rear door harness

Instrument panel
harness

o~

Main harness Air bag harness Shift illumination harness Door harness

61A10-8-49-1
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8-50 BODY ELECTRICAL SYSTEM

3-DOOR MODEL

A{C harness Battery cable Injector harness Engine harness Room lamp harness HMSL harness

Back doar harness

Main harness Transmission harness Belt & park switch harness Main harness Floor harness Rear harness

*1: Right hand steering vehicle
*2: Left hand steering vehicle

Mirror motor harness Main harness Door harness AJC harness Air bag harness

Mirror motor harness

ABS sensor harness

Shift illumination harness Instrument panel harness Door harness

81A70-8-50-1
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BODY ELECTRICAL SYSTEM 8-51

GROUNDING POINTS
ENGINE ROOM

Left hand steering vehicle

Condensor fan motor EFL B flui .
Brake differential switch, ABS solenoid, « Brake fluide level switch

&

2

DRL resister, Front combination light (RH},

Side marker light (RH). Front turn signal iight (RH), Front wiper motor
Rear wiper motor, F & R washer motor,

81A10-8-51-1
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852 BODY ELECTRICAL SYSTEM

Left hand steering vehicle

Starting motor

EFl, TCM, Data link connector

Horn, Side marker light {LH},
Front combination light (LH},
Front turn signai light (LH)

61A10-8-52-1
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Right hand steering vehicle

111111111111
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8-54 BODY ELECTRICAL SYSTEM

INSTRUMENT PANEL

Left hand steering vehicle
SDM {(For air bag system)

0.0 ©:

Transmission range switch, Front and Rear wiper, Turn signal indicator light, Rear defogger, clock, cigarette lighter,
ABS check relay, Headlight, door lock controller, 4WD switch, Hllumination controller, A/C amplifire, Heter blower mo-
tor, DRL controller, DIM-DIP controller, Data link connector, Warning contraller, Power window, Remote control mir-
ror, Horn, 1G. switch, Water temp. meter,

61A10-8-54-1
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BODY ELECTRICAL SYSTEM 8-55

REAR SECTION

0 : Rear defogger, Seat belt switch, Fuel level gauge, Room light,
License plate light, Side marker light, Rear combination light,
Rear turn signal light, Brake light, Back up light, Door switch

@ : Rear defogger, Back door lock motor, License plate light, Hi-

mounted brake light

61A10-8-55-1
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BODY SERVICE 9-1

SECTION 9

BODY SERVICE

WARNING:

For vehicle 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 abserve all WARNINGS and SERVICE PRECAUTIONS in Section 9J under “On-Ve-
hicle Service” and the Air Bag System Component and Wiring Location view in Section 9J before per-
forming service on or around Air Bag System Components or Wiring. Failure to follow WARNINGS could
resuit in unintended air bag deployment or could render the air bag inoperative. Either of these two
conditions may result in severe injury.

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

Otherwise, the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module
(SDM).

NOTE:

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

CONTENTS
B AT .ottt i e e e 9.2
Fr Ot St it e e e e e 9-2
INSTRUMENT PANEL .. ...ttt ettt e e et e e e e ettt e et e e e e e e 9-3

61A10-9-1-1
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9-2 BODY SERVICE

SEAT

FRONT SEAT

REMOVAL

1} Remove four mounting bolts fixing front seat to seat rail to
remove front seat.

2} Disassemble and repair seat as necessary.

Seat cushion

Seat back

Reclining control ass’y (RH side)
Reclining control ass’y (LH side)
Seat adjuster (RH outside)

Seat adjuster (RH inside)

Seat adjuster (LH outside)

Seat adjuster (LH ingigle)

R N®G SN

61A10-9-2-1

INSTALLATION
Reverse removal procedure to install front seat.
Torgue to specifications, as shown.

Tightening Torque

{a): 13 N'm (1.3 kg-m, 9.5 Ib-ft)
{b): 23 N'm (2.3 kg-m, 17.0 [b-ft)
{¢): 50 N‘m (5.0 kg-m, 36.5 Ib-ft)
{d): 40 N°-m (4.0 kg-m, 29.0 |b-ft}
{e): 5.5 N'm (0.55 kg-m, 4.0 lb-ft)

{b) (a}

61A10-9-2-4
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BODY SERVICE 9-3

INSTRUMENT PANEL

REMOVAL

1) Disconnect negative (-} cable at battery.

2) Disable air bag system. Refer to “Disabling Air Bag Sys-
tem” in Section 9J.

3} Remove console box.

4} Remove glove box and column hole cover.

5} Disconnect wires and cables from heater unit and blower
motor assembly.

6) Remove steering column assembly. (For vehicle with air
bag system, refer to "Steering Column” in Section 3C1.
For vehicle without air bag system, refer to “Steering Col-
umn” in Section 3C2.)

7) Disconnect speedometer cable and remove speedometer
assembly.

8) Remove engine hood opener.

9) Disconnect couplers which need to be disconnected for
rermoval for instrument panel.

61A10-9-3-1

. . L 10) Remove instrument panel mounting screws.
For vehicle not equipped with air hag system

For vehicle equipped with air bag system

61A10-9-3-3
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9-4 BODY SERVICE

N\
j 2
——’ i

1. Bolt

2. Sidecap

3. Screw

{For vehicle not equipped with air bag system)

4, Bolt

{For vehicle equipped with air bag system)

B81A10-9-4-1

61A10-9-4-3

61410-§-2-5

11} Remove instrument panel mounting bolts.
12) Remove instrument panel.

INSTALLATION

1) Install heater unit by reversing removal procedure, noting
the following items.

® When installing each part, be careful not to catch any cable
or wiring harness.

e When installing steering column assembly. (For vehicle
with air bag system, refer to “Steering Column” in Section
3C1. For vehicle without air bag system, refer to “Steering
Column” in Section 3C2.)

2) Adjustcontrol cables. {Referto “Control Cables” in Section
1A)

3} Fill engine coolant to radiator.

4) Ifequipped with air bag system, enable air bag system. Re-
fer to “Enabling Air Bag System” in Section 9J.
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AIR BAG SYSTEM 9J-1

SECTION 9J

AIR BAG SYSTEM
(OPTIONAL)

WARNING:

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

CAUTION:

When fasteners are removed, always reinstall them at the same location from which they were removed.
If a fastener needs to be replaced, use the correct part number fastener for that application. Iif the correct
part number fastener is not available, a fastener of equal size and strength {or stronger} may be used, Fas-
teners that are not reused, and those requiring thread-locking compound, will be called out. The correct
torque value must he used when installing fasteners that require it. If the above conditions are not fol-
lowed, parts or system damage could result.

60G00-9J-1-1

61A10-9J-1-2

CONTENTS
GENERAL DESCRIPTION ................ 9J- 2 DEFINITIONS .......................... 9J-13
Air Bag System Components......... 9J- 3 DIAGNOSIS - oo oo oo 9J-14
Opere?tl.on of Air Bag System at Diagnostic Trouble Codes ............ 9J-14
CO||ISIOn. .. ........ . . .- ............ 2J- 4 DTC check USing “AIR BAG"
System Wiring Location View and warninglamp .................... 9J-14
Connectors ....................... 9J- 4 Use of Special Tools ................. 9J-14
System Wiring Diagram ............. 9J- 6 Intermittents and Poor Connections ... 9J-15
Cgrg&onent Description ............. gj’ ; Diagnostic Trouble Code Table ....... 9J-17
Driver air bag (inflator) module . ... o) 8 A A Dot CHECKC .. S48
Passenger air bag (inflator) art _Comes N es";r:;fy amp 9J-20
module............ ... ... ... 9J- 9 ALY e B
Contact coil and combination Chart B - DA‘R ?\IAGCWarrnggl;\ll;amp 9.2
switch assembly ................. 9J-10 Chart C —"AOIFe{sBA(z;‘T” \?erenin Lo i
“AIR BAG” warning lamp .......... 9J-10 a Flash a 9 P 0J-25
Kneebolster ...................... 9J-10 ASNES wovrrer e )
Steeringcoflumn ................... 9J-10 DTC16 - g;zsr::ger Initiator Circuit 9.-26
Air bag wire harness and TRt )
CONNECIONS .. \iriirirnennenns 9J-11 DTC17 - gassenger Initiator Circuit 9.28
“AIR BAG” monitor coupler ........ 9J-12 PEM o )
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94-2 AIR BAG SYSTEM

DTC21 - Driver Initiator Circuit Disposal Precautions ................ 9J-44
Open ..., 9J-30 Repairs and Inspections Required

DTC22 — Driver Initiator Circuit After and Accident ................. 9J-45
Shorted ..................... 9J-32 Accident with deployment

DTC24 ~ Initiator Circuit Short -component replacement ......... 9J-45
toGround ................... 9J-34 Accident with or without deployment

DTC25 - |Initiator Circuit Short -component inspections .......... 9J-45
to lgnition ......... ... ..., 9J-36 SDM e e 9J-48

DTC71- Internal SDM Fault ........... 9J-38 Passenger Air Bag (Inflator) Module .. 9J-50

ON-VEHICLE SERVICE ...\ oo 9J-39 Driver Air Bag {inflator) Module ...... 9J-51

Service Precautions ................. 9J-39 Contact Coil and Combination Switch
SIVICING v v nveeenieinaeaenns. 9J-39 AsSeMmbly .voiiiiii 9J-51
Disabling air bag system ........... 9J-40 "AIR BAG" Warning Lamp ........... 9J-81
Enabling air bag system ............ 94-41 Driver/Passenger Air Bag (Inflator)

Handling Precautions . ............... 9J-42 Modules Disposal .................. 9.J-52
SDM ..t 9J-42 Deployment outside vehicle ........ 9J-52
Live {(undeployed) air bag (inflator) Deployment inside vehicle .......... 9J-568

modules (driver and passenger} ... 9J-42 Deployed Air Bag (Infiator) Modules
Deployed air bag (inflator) modules DiSpOSGI .......................... 9J-62
{driver and passenger) ........... 9J-43 TIGHTENING TORQUE
Air bag wire harness and SPECIFICATIONS ..................... 9J-63
COMMBCIONS ...vvvivevinianiinn, 944 SPECIALTOOLS ....................... 9J-64
61A10-9J-2-1
GENERAL DESCRIPTION

The Supplemental Infiatable Restraint Air Bag System helps supplement the protection offered by the driv-
er and front passenger seat belts by deploying an air bag from the center of the steering wheel and from

the top of the instrument panel in front of passenger.

60GQ0-9J-3-1
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AIR BAG SYSTEM 9J-3

The air bag deploys when the vehicle is involved in a frontal

crash of sufficient force up to 30 degrees off the centerline of
the vehicle.

61A10-9J-3-4

To further absorb the crash energy there is a knee bolster lo-
cated beneath the instrument panel for both the driver and
passenger and the steering column is collapsible,

1. Steering column 2. Knee boister
61A10-8J-3-2

AIR BAG SYSTEM COMPONENTS

1. Passenger air bag (inflator) module 3. Driver air bag {inflator} module 5. "AIR BAG" warning lamp
2. Knee bolster 4. SDM

81A10-9J.3-3
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9J-4 AIR BAG SYSTEM

OPERATION OF AIR BAG SYSTEM AT COLLISION

Frontal crash

]— ignition

Gas geperant

SDM
Power circuit
Safing
Sensor sensor

1
e

Micro controller

}

t

L

Memory

Drive
circuit

Squib circuit

Oriver side
inflator

%— Ground
4

Inflatable gas tank

Passenger side
inflator

61A10-9J-4-2

SYSTEM WIRING LOCATION VIEW AND CONNECTORS

For Right Hand Steering Vehicle

A" ~"E", "H" : Connector

“p

NOTE:

4,
5.
6.
7

. SDM

. Passenger air bag (inflator) module
Driver air bag {inflater) module

To instrument panel harness

To ignition switch

"AIR BAG” fuse box

. "AIR BAG” monitor coupler

For detail of couplers and fuse, refer to next page.

B81A10-9J-4-3
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AIR BAG SYSTEM 9J-5

For Left Hand Steering Vehicle

CONNECTOR “H”

R"E” CONNECTOR "B”

CONNECTO 1 WIRE HARNESS COLOR
B : Black
B/W : Black with White tracer
Bl  :Blue

- BI/B : Blue with Black tracer

BI/R : Blue with Red tracer
BI/W : Blue with White tracer
G : Green
G/R : Green with Red tracer
Gr : Gray
W :White
Y : Yellow
Y/B :Yellow with Black tracer
Y/G :Yellow with Green tracer
Y/R :Yellowwith Red tracer

CONNECTOR “C~ 10

CONNECTOR "D”

“AIR BAG” FUSE BOX

"AIR BAG”
MONITOR
COUPLER

. SDM

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

. To instrument panel harness

. To ignition switch

. "AIR BAG"” fuse box

. "AlIR BAG" moniter coupler

. Fuse box

. “AIR BAG" fuse

. Lock lever assurance {if equipped)

QWO G AWM=

-

61A10-9J-5-1
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9J-6 AIR BAG SYSTEM

SYSTEM WIRING DIAGRAM

WIRE HARNESS COLOR
B : Black
B/W : Black with White tracer
BI : Blue
BI/B :Blue with Black tracer
BI/R : Blue with Red tracer
BI/W : Blue with White tracer
G : Green
G/R : Green with Red tracer
Gr  :Gray
W 1 White
Y : Yellow
Y/B :Yellow with Black tracer
1 2 & ¥Y/G :Yellow with Green tracer
/ //5 Y/R :Yelow with Red tracer
E l ] I BI/B
gy H1
‘ * o | | ! 154
BI/R 8
e /
A7
15A =
3 e .
o / Al
w w
15\|—_<-—] / no o0 c2 /‘O\ o2fe— =
Az p——ri{C) CICEEI TE
"G" B/W Elz Bl/W L LS| - - \7
148 1210 13
8w [asd Ll
@ . v
p &7 YiG € M Epmme _[_ 12
7 | L YIR L~
R ) o S
6 [ AB \ L
Al B1
™~ Bl iy Al
©r-
AS
8——EY,B £
8 1—
B B
bred 9 ly
“A" ~ "H" : Connector
e : Air bag harness {Covered with Yellow tube) CONNECTOR “A”
PIN. NO. SDM TERMINATION
Al Passenger initiator circuit Low
1. Main fuse box A2 Driver initiator circuit Low
2. Main switch (ignition switch)
3. Fuse box A3 Ground
4. "AIR BAG” fuse Ad G d
5. "AIR BAG” fuse box foun
6. Combination meter Ab Diag. switch
7. “AIR BAG” ing |
8. SDM waming lame A6 “AIR BAG” warning lamp
12‘ gg:agcrt‘:;r;ld A7 ignition 1 {power source}
1. Driver air bag {inflator) module A8 Ignition 2 {power source}
12. Passenger air bag {inflator} module — — -
13. Shorting bar Ag Driver initiator circuit High
:g J;I:t Esfneg:gp'tor coupler A10 Passenger initiator circuit High

61A10-9J-8-1
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AIR BAG SYSTEM 9J-7

COMPONENT DESCRIPTION
SDM (SENSING AND DIAGNOSTIC MODULE)

TYPEA

WARNING:

® During service procedures, be very careful when han-
dling a Sensing and Diagnostic Module {SDM).

¢ Be sure to read “SERVICE PRECAUTIONS” and “HAN-
DLING PRECAUTIONS"” before starting to work and ob-
serve every precaution during work. Neglecting them
may result in personal injury or undeployment of the air

TYPE B bag when necessary.
CAUTION:
After detecting one time of such collision as to meet deploy-
ment conditions, the SDM must not be used.
Refer to "DIAGNOSIS” when checking the SDM.
1. SDM
£1A10-9J-7-1

The Sensing and Diagnostic Module (SDM) is designed to perform the following functions in the air bag
system:
1) Energy Reserve
- The SDM maintains a Reserve energy supply to provide deployment energy after ignition voltage
is lost in a frontal crash.
2) Frontal Crash Detection
— The SDM monitors vehicle velocity changes to detect