FOREWORD

This shop manual is intended for use by service techni-
cians of authorized Hyundai dealers to help them provide
efficient and correct service and maintenance on Hyundai
vehicle.

To ensure customer satisfaction with Hyundai products,
proper service and maintenance by Hyundaitechnicians is
essential. Consequently, it is important that service per-
sonnel fully understand the contents of this manual, which
should be kept in a handy place for quick and easy
reference.

All the contents of this manual, including photographs,
drawings, and specifications, are the latest available at the
time of printing. As modifications affecting service occur,
dealers will be provided technical service bulletins or
supplementary volumes. This manual should be kept
carefully up-to date upon receipt of the new information.

Hyundai Motor Company reserves the right to make
changes in design orto make additions to orimprovements
in its products without imposing any obligations upon itself
to install them on its products previously manufactured.

This book may not be reproduced or copied, as a whole or
as a pan, without the written permission of the publisher.

DEC. 1999, Printed in Korea
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BD -2 BODY (INTERIOR & EXTERIOR)

GENERAL ESHA0010
SPECIFICATIONS
Hood: " v ; 7‘ 7
Typé e A — Rear hinged, front opening type
Front door
Construction Front hinged, full door construction
Regulator system Wire drum type
Locking system Pin-fork system
Rear door
Construction Front hinged, full door conistruction
Regulator system Wire drum type
Locking system Pin-fork system
Tailgate
Type Inner hinged, gas lifter type
Glass thickness
mm (in)
Windshield glass 5 (0.20)
Front door glass 3.2 (0.13)
Rear door glass 3.2 (0.13)
Tailgate glass 3.2 (0.13)
Seat belt E.L.R

E.L.R. : Emergency Locking Retractor
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TIGHTENING TORQUE

ESHA0050

Ib-ft

Nm kgf-cm
Front and rear doors
Door hinge to body 34-42 340-420 24.6-30.4
Door hinge to door 13-26 © 130-260 9.4-18.8
Tailgate
Tailgate lid hinge to body 7-9 70-90 5.1-6.5
Tailgate lid hinge to tailgate 7-9 70-90 - 5.1-6.5 -
Gas lifter to body 7-9 . 70-90 5.1-6.5
Gas lifter to tailgate 7-9 70-90 5.1-6.5
Hood
Hood hinge to body 22-27 220-270 16-19.5
Hood hinge to hood 22-27 - 220-270 16-19.5
Hood latch to body 7-11 70-110 5.1-8.0
Seat belt
Front seatkbeklt upper anchor 40-55 400-550 28.9;39.8. ‘
Front seat belt retractor 40-55 400-550 28.9-39.8
Height adjuster 40-55 400-550 28.9-39.8
Second and third seat belt upper anchor 40-55 400-550 28.9-39.8
Second and third seat belt lower anchor 40-55 '400-550 28.9-39.8
Second and third seat belt retractor anchor | 40-55 400-550 28.9-39.8
Seat
Front seat mounting bolts and nuts 35-55 350-550 25.4-40
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SPECIAL TOOLS ESHAQ100
Tool (Number and name) llustration Use
09793'.21000 o Adjustment, removal, and installation of the
Door hinge adjusting &) door hinge
wrench .
ESAS010F
09800-21000 Trim removal
Ornament remover
ESA9010G

09853-31000
Headlining clip remover

ESA9010H

Removal of the headlining clip

09861-31100
Sealant cut-out tool

ESAZ0101

Cutting the sealant for the windshield glass
(use with 09861-31200)

09861-31200
Sealant cutting blade

ESAS010J

Cutting the sealant for the windshield glass
(use with 09861-31100)

09861-31300
Sealant gun

ESAQ010K

Application of the sealant to the windshield
glass

09681-31400
Glass holder

Removal and installation of the windshield
glass

09681-31000
Windshield glass moulding
remover

ESAS010M

Removal of the windshield glass moulding
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TROUBLESHOOTING

ESHAD150

Trouble symptom

Probable cause

Remedy

Water leaks from sunroof

Dirt accumulated in drain pipe

Clear dirt inside of drain pipe

Clogged drain pipe

Blow air into drain pipe to remove
dirt

Broken or dislocated drain pipe, defective or
cracked clip

Check pipe installation and flange
contact

Deteriorated roof lid weatherstrip

Replace

Excessive roof lid-to-body clearance and
improperly fitted weatherstrip

Adjust

Wind noise

Loose or deformed deflector

Retighten or replace

Roof lid makes a noise when
moved

Foreign particles lodged in guide rail

Check drive cable and guide rails for
foreign patticles

Loosed guide rails and lid

Retighten

Motor runs but lid does not
move or moves only halfway

Foreign particles lodged in guide rail

Check drive cable and guide rails for
foreign particles

Incorrect engagement of motor pinion with
drive cable

Check for loose motor installation
and damaged pinion

Decrease in clutch slipping force of motor

Adjust

Increased lid sliding resistance or
interference of lid with drive cables,
weatherstrip, etc. due to maladjustment of lid

Adjust or replace

Noise in motor (Clutch
slipping noise from motor
when lid is fully opened or
closed is not an unusual
noise.)

Incorrect engagement of motor pinion with
drive cable

Check pinion installation and
retighten motor

Worn out or damaged motor pinion bearing

Replace motor assembly

Worn out or deformed drive cable

Replace

Door glass fails to operate
up and down

Incorrect window glass installation

Adjust position

Damaged or faulty reguiator arm or regulator

Correct or replace

Door does not open or close
completely

Incorrect door installation

Adjust position

Defective door check

Correct or replace

Door hinge required grease

Apply grease

Hood does not cpen or
close completely

Striker and latch not properly aligned Adjust
Incorrectly installed hood Adjust
Incorrect hood bumper height Adjust

Water leak through
windshield and rear window

Defective seal

Fill with sealant

Defective flange

Correct
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Trouble symptom Probable cause Remedy

Wind noise around door Weatherstrip not holding firmly Adjust fit of door

Improperly installed weatherstrip or setting of | Repair or replace
weatherstrip setting of weatherstrip

Improperly closed door Adjust

Improperly fit door .| Adjust

Improper clearance between door glass and | Adjust
division channel

Deformed docor Repair or replace
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EXTERIOR
HOOD

COMPONENTS

ESHA0200

7-11 (70-110, 5.1-8.0)

TORQUE : N-m (kg-cm, Ib-ft)

(220-270, 16-19.6

HOOD ALIGNMENT ADJUSTMENT  esnaozso

1. Adjust the longitudinal and lateral positions of the
hood by utilizing the holes in the hinge.

2. Turn the hood bumpers either clockwise or counter-
clockwise to adjust the height of the hood.

ESHAQ05C

Hood bumper

ESHACOSA

3. Loosen the boits holding the hood latch.
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4. Adjust the alignment of the hood striker and the
hood latch by adjusting the horizontal and vertical
position of the latch and the height of the hood.

ESHA005B
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TAILGATE

ESHAQ300

REMOVAL AND INSTALLATION

1. Remove the upper trim from the tailgate frame.

ESHAQ10A

2. Remove the side trim from the tailgate frame.

< > - —
e (& ~
=

ESHA010B

3. Remove the tapping screw and the trim grip and
then the tailgate trim panel.

ESHA010C

4. Remove the license lamp

ESHA010E
5. Remove the back panel molding.
ESHAO10F
6. Remove the high mounted stop lamp.
P ——
_—
-
—
ESHAO010H
7. Remove the rear wiper motor.

/
~—=5p Q -

ESHAO10I



BODY (INTERIOR & EXTERIOR)

ESHAQ10J

8. Remove the tailgate outside handle, the tailgate
actuator, the tailgate latch, and the key cylinder.

ESHA010G

ESHAO10M
9. Remove the tailgate lifter.

10. Installation is the reverse of the removal process.
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FRONT DOOR

REMOVAL AND INSTALLATION

ESHAQ350

1. Loosen the screw holding the handie inside door.

ESHAO015A

2. Remove the tapping screw cap and loosen the
tapping screws.

ESHAQ15B

3. Loosen the screws holding the door trim panel.

ESHAQ015C

4. Insert a trim panel remover between the trim fasten-
ers and the door trim panel to pry off.

Disconnect the wire connectors from the front door.

Trim panel
remover

ESHAO015D

5. Remove the front speaker and the door trim seal.

ESHAQ1S5E

6. Remove the front door glass from the front door
module.

ESHAQ15F

7. Remove the front door window glass run.

ESHA015G

8. Remove the front channel and the rear channel from
the front door.
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ESHAO15H

9.

ESHA0154

10. Loosen the bolts holding the handle outside front
door, the latch, and the door lock actuator.

Remove the wire harness and the front door module.

ESHAO15M
13. Installation is the reverse of the removal process.

When installing the door trim seal, butyl tape should
not be placed over the area when installing the door
trim fastener.

ADJUSTMENT

ESHA0400

DOOR POSITION

Check for a flush fit with the body, then check for an
equal gap between the front and rear, top and bottom
door edges and the body. The door and body edges
should also be parallel.

CAUTION

Attach protective tape to the fender edges where the
hinge is installed. :

ESHAQ15K

11. Remove the weather strip outside door belt.

ESHAQ15L

12. Remove the outside rear view mirror.

ESAB095A

DOOR STRIKER

Make sure the door is not loose, and that it latches
securely without slamming. If necessary, adjust the door
as follows :

1. Draw a line around the striker plate for reference.

2. Loosen the striker screws, and move the striker IN
and OUT to make the latch fit tighter or looser.
Move the striker UP and DOWN to align it with the
latch opening. Then lightly tighten the screws and
recheck.
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ESHAQ15N

NOTE

Hold the outside handle outward and push the door
against the body to ensure the striker has a tight fit.

ESA90958
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REAR DOOR

REMOVAL AND INSTALLATION esnaosso

1. Loosen the screw holding the handle inside the door.

ESHAQ20A

2. Remove the tapping screw cap and then loosen the
tapping screws.

/L
/

Trim panel
remover

5.

ESHA0208

3. Remove the screws holding the door trim panel.

6. Remove the delta cover from the rear door.

ESHAQ20E

ESHA020F

7. Remove the rear door glass from the rear door

module.

ESHA020C

4. Insert a trim panel remover between the trim fasten-
ers and the door trim panel to pry off.

Disconnect the wire connectors from the rear door.

ESHAQ20G
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8. Remove the rear door glass run. 12. Remove the rear door outside handle.

ESHA020J

ESHAQO20H
9. Remove the rear panel from the rear door. 13. Remove the weather strip outside rear door belt.
ESHAQ20! ESHAQZ0M
10. Disconnect the rod from the outside handle. 14. Installation is the reverse of the removal process.

When installing the door trim seal, butyl tape should
not be placed over the area installing the door trim

fastener.

Remove the latch and the wire harness and the rear
door module.

ESHA020K

11.

ESHAQ20L



BD -16
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ADJUSTMENT  esnaosoo
DOOR POSITION

Check for a tight fit with the body, then check for an
equal gap between the front and rear, top and bottom
door edges and the body. The door and body edges
should also be parallel.

DOOR STRIKER

Make sure the door is not loose, and that it latches
securely without slamming. If necessary, adjust the door
as follows :

1. Draw a line around the striker plate for reference.

2. Loosen the striker screws, and move the striker IN
and OUT to make the latch fit tighter or looser.
Move the striker UP and DOWN to align it with the
latch opening. Then lightly tighten the screws and
recheck.

ESHAO15N
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BODY SIDE MOLDINGS

REMOVAL AND INSTALLATION estaosso
WAISTLINE MOLDING |

Beginning from either end, remove the waistline molding

using the special tool (09800-21000) from the front and

rear doors.

CAUTION

Take care not to scratch or bend the door moldings.

ESHA025C

ROOF SIDE GARNISH  estaoso

1. Remove the roof side garnish by using a flat bladed
screwdriver.

CAUTION

When prying with a flat bladed screwdriver, wrap it
with protective tape o prevent damage.

In order not to scratch the body and roof side
garnish, use protective tape on the body.

2. Pull the roof side garnish up, then remove the roof
side garnish.

3. Installation is the reverse of the removal process.

NOTE

if necessary, replace any damaged clips.

ESHA025B
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SUN ROOF

COMPONENTS  estaosso

Glass panel

Slider assembly

Drip rail assembly

Decoration link
assembly

Decoration

Sunroof link

Deflector assembly
Screw

Screw Harness assembly

ESHAO085A
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REMOVAL ESHAQ700

1. To remove the sunroof, first remove the following
parts :

1) Overhead console famp.
2) Sunvisor and grip handle.
3) Pillar trims.

2. Remove the decoration cover and the glass panel.

NOTE

When removing the sunroof assembly, carefully pull
out the sunroof assembly to avoid damage to the
other parts.

Tightening torque
Glass panel mounting nuts :

4-6 Nm (40-60 kg-cm, 2.9-4.4 Ib-ft)

ESAS011K

3.

ESHA027A

4. Loosen the bolts and nuts holding the sunroof and
then remove the sunroof assembly.

Tightening torque
Sunroof mounting bolts:
7-11 Nm (70-110 kg-cm, 5.1-8.0 Ib-ft)
Sunroof mounting nuts:
4-6 Nm (40-60 kg-cm, 2.9-4.4 Ib-ft)

ESA9011B
DISASSEMBLY  esnaorso
1. Remove the drip rail.

ESA9011C
2. Remove the stopper.

ESAS011D
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3. Remove the sun shade.

ESAQ060N

INSTALLATION

ESHAO0850
Installation is the reverse of the removal process.

NOTE

Check that the limit switches (L.S1 and LS2) of the
motor are the fully closed. Align the guide roller
center and slider mating mark in the fully closed
position.

ESAS070D

ESAZ0T1E
4.

ESAQ011F
5.

ESAS011G

6. Remove the motor assembly.

CAUTION

When removing the motor, the slider assembly
should always be in a fully closed position. If there
is discrepancy between the glass position and the
motor ring in a fully closed position, the sunroof
will not operate correctly.

ESAQ011H
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CHECK OPERATING CONDITION AFTER
INSTALLATION

ESHAQ900

If the glass panel movement is difficult, check and adjust.
1. Make sure the battery voltage is normal.

2. Make sure that the sunroof sliding unit is free of
abrasive materials.

3. Make sure that, when the glass panel opens, the
rear position of the panel does not interfere with the
roof panel. If interference occurs, fully open the
glass panel and move the stopper forward.

NOTE

If the stopper is moved forward too far, it may cause
malfunction or leaks. Make sure the gap between
the glass panel and roof panel is not more than 0.3
mm.

4. Measure the driving force of the motor, and adjust it
to 15-25 kg (33.1-55.7 Ib) with the torque adjustment
nut on the motor.

Front side : 0 (+0, —1.0) mm
Rear side : 0 (+1, +0) mm

If the difference is not as specific, ‘adjust the following
procedure.

Roof panel

Glass panel

ESA9011J

1. Loosen the front screw and rear screw. Adjust the

15-25 Kg

height between the glass panel and roof panel.

ESAQ075D

5. After adjustment, be sure to lock the nut with the
paw! washer.

Torque adjusting nut

ESAQ0111

2. Loosen the nuts holding the glass panel and adjust
the gap between the glass panel and roof panel.

ESAQ075E

ADJ USTM ENT ESHAQ950

Adjust the difference between the height of the glass
panel and the roof panel.

ESAZ011K
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OUTSIDE REAR VIEW MIRROR

COMPONENTS  esuatooo

ESHAO030A

REMOVAL AND INSTALLATION estaioso

CAUTION

Wear gloves to remove-and install the mirror holder.

1. Insert flat bladed screwdriver between the outside
rearview mirror holder and mirror assembly.

ESHA030B

CAUTION

When prying with a fiat bladed screwdriver, wrap it
with a shop towel to prevent damage.

2. Remove the outside rearview mirror actuator from
outside rearview mirror housing.

ESHA030C

3. Installation is the reverse of the removal process.
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INTERIOR
CONSOLE

COMPONENTS  estatioo

ESHAQ35A

REMOVAL AND INSTALLATION esuatiso

1. After removal of knob, loosen the screws holding the
floor console and then pull out the floor console.

2. Installation is the reverse of the removal process.

ESHA035B
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BD -24
CRASH PAD

REMOVAL AND INSTALLATION
REMOVAL OUTDOORS

ESHA1200

1. Separate the battery cable from the negative (-)
battery terminal.

2. Remove the windshield wiper arm and blade.

ESHAQ040D

6. Remove the bolts holding the cowl cross bar.

ESHAQ40A

3. Remove the weather strip and the cowl top cover.

ESHAD4QE
REMOVAL INDOORS

1. Disconnect the wire connectors from the front seats
and then remove them.

CAUTION

Take care not to scratch the trim when removing the
front seats.

ESHAQ40B

4. Remove the cowl top outer front panel by installing
the windshield wiper linkage.

ESHAQ40C

5. Remove the cover.

ESHAQ40F
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2. Remove the front door scuff trims.

ESHAQ040H

3. Loosen the seat belt lower anchor bolt and remove
the center pillar lower trim.

y

ESHAO40I

4. Remove the pretensioner connector and the load
limiter connector (For vehicles equipped with pre-
tensioner).

ESHA0404

5. Remove the band holding the extinguisher and then
remove the cowl side trim.

Remove the console.

ESHA040K

6. Remove the multi box and disconnect the connec-
tors.

—
=75

ESHAQ40L

7. Remove the center lower side cover.

ESHAO40R
8. Remove the air bag module.

CAUTION

Before removal of the air bag module and clock
spring, refer to the RT Group.

ESHAQ40M
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9. Remove the steering wheel.

ESHAQ40N

10. Loosen the screws holding the steering column
lower shroud and then remove the steering column
lower and upper shroud.

ESHA040Q

14. Remove the driver side lower crash pad panel and
hood release cable.

ESHA0400

11. Remove the multifunction switch after disconnection
of connectors.

ESHAQ40P

12. Remove the center facia panel and disconnect the
connectors.

13. Remove the audio.

ESHA040S

15. Remove the crash pad upper tray housing.

ESHA040T

ESHAO40U
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17. Remove the cluster facia panel.

ESHA040Z

ESHA040V 22. Remove the bracket holding console.:

ESHAO41A

ESHA040W 23. Remove the front pillar trim and the crash pad upper
side cover.

ESHA041C

ESHAD40Y

24. Loosen the bolts hblding the main crash pad.

20. Remove the driver side support panel.

ESHAD41D

ESHA040X

21. Loosen the bolts holding the steering column and
pull down the steering column.
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ESHAO41E

ESHAQ41F

ESHAQ411

ESHA041G

ESHA041H

ESHA041J

27. Installation is the reverse of the removal process.
Connect all connectors securely.
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INTERIOR TRIM

REMOVAL ESHA1250
FRONT PILLAR TRIM

Remove the front pillar trim with a screwdriver.

CENTER PILLAR TRIM

1. Loosen the bolt holding the seat belt lower anchor
and remove the center pillar lower trim.

ESHA041B
FRONT DOOR SCUFF TRIM
1. Remove the plugs from the front door scuff trim.

2. Remove the front door scuff trim.

ESHAQ401

2. Loosen the bolt holding the seat belt upper anchor
and remove the center pillar upper trim.

ESHA0458
REAR TRANSVERSE

Remove the rear transverse trim- with a flat bladed
screwdriver.

ESHA040H
REAR DOOR SCUFF TRIM
1. Remove the plugs from the rear door scuff trim.

2.  Remove the rear door scuff trim.

&Q&H_ 1N ,__w udd Jdd __\hh],\

e
B e —— - -

ESHAO45A

ESHA045C
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QUARTER TRIM

Loosen the bolts holding the center seat belt lower
anchor and remove the quarter-trim.

ESHA045G

e Room lamp and assist grip.

ESHA045D
HEADLINING REAR COVER

Remove the headlining rear cover with a screwdriver.

————

ESHAO45E
REAR PILLAR TRIM

1. Loosen the bolts holding center seat belt upper
anchor and rear seat belt upper anchor.

2. Remove the rear pillar trim.

ESHAO4SF
HEADLINING

1. To remove the headlining, first remove the following
parts :

¢ Overhead console lamp and sunvisor.

ESHAQ45H

2. Installation is the reverse of the removal process.
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WINDSHIELD GLASS
COMPONENTS  esnaizoo
?7\\
‘ { \II
b I
View "X"
Molding Windshield glass Quarter fixed glass
Sealant e Hood panel /L L i
Windshield == / J/“rr'
glass I L T Molding —¢>:, 4 ;ﬂ/
o /;; /'“}/,f;’/ /E; ’ ‘\\ = _7..7 F’j‘ Front pillar
G i // Sealant / \Itrlm
>~ )I |\ 1’
= Inside rear view z Windshield glass
mirror
SECT. A-A SECT. B-B SECT. D-D

ESHAO050A
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ESHA1350

REMOVAL

1. To remove the windshield, first remove the following
parts :

1) Front pillar trims

2) Inside rear view mirror
3) Wiper arms

4) Cowl top cover

5) Windshield glass molding

09861-31400

ESHAQ40C

2. Use the special tool (09861-31100) to cut through
the sealant.

ESDA230D

ESHA1400

INSTALLATION

1. Using a cutter knife or the special tool, scrape the
old sealant smoothly to a thickness of about 2 mm
(0.08 in.) on the bonding surface around the entire
windshield flange.

CAUTION

Be careful not to remove more adhesive than neces-
sary, and also not to damage the paintwork on the
body surface with the knife. If the paintwork is dam-
aged, repair the damaged area with touch-up paint.

09861-31100

09861-31200

ESDA2308B

3. Make mating marks on the glass and body if the
glass is to be reinstalled.

/ %?:&::”‘//\

X60-026A

4. Take out the windshield glass with the special tool
using the Glass Holder.

ESDA235B

2. Clean the body bonding surface with a sponge

dampened in alcohol or wax and grease remover.

3. Center a new windshield glass in the opening. Mark

the location by marking lines across the glass and
body with a grease pencil at the four points as
shown.

X80-026A



INTERIOR

BD -33

4. Glue the rubber dam to the inside surface of the
windshield glass around the entire edge as shown,
to contain the sealant during installation.

Part "A" Remarks
Upper 12.5mm constant | Glass molding
Side sub
Glass molding
Dam

% Windshield glass

ESHAO50E

5. Install the windshield glass molding without any
gaps.

X60-027A

6. Apply a light coat of glass primer to the outside of

the dam.

NOTE

1. Never touch the surface applied primer with your
hand.

If you do, the adhesive may not bond to the glass
properly, causing a leak after the windshield
glass is installed. '

2. Do not apply body primer to the glass.

3. Keep water, dust, and abrasive materials away
from the surface applied primer.

Apply primer
-

=

ESDA235E

7. Apply a primer to the lower glass as shown.

20mm

30mm

ESHAQ5GF

8. Apply a sealant around the edge of the glass.

Sealant
Dam
12.5mm
k] -7— Windshield glass
e [1omm
Molding ¥
8mm
UPPER AND SIDE
ESDA235A
ESHA050G
NOTE

Apply the adhesive within 5 minutes after applying
the primer to the glass.

9. Apply a light coat of body primer to the origi-
nal sealant remaining around the window opening
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flange. The glass should be installed within 10 min-

utes after you apply the primer.

10.

11.

ESDA235F

Using suction cups or the special {ool, lower the
glass over the opening, align it with the marks made
in step 3 and set it down on the sealant.

Scrape or wipe excess adhesive off with a putty
knife or gauze. Fill all cavities around the windshield
glass.

09861-31400

12.

13.

ESDA230D

Perform a water-leak test for the windshield. Use
a cold water spray, being careful not to direct a
powerful stream of water on the new adhesive
material. Allow water to spill over the edges of the
glass.

If there are leaks, dry the affected area, then apply
sealant.

14.

ESDA235G

Install the removed parts.

CAUTION

1. Keep the windshield dry for the first hour after
installation.

2. Let the car stand for at least four hours after
windshield installation. If the car has to be used
winthin the first 8 hours, it must be driven slowly.

3. Take care not to slam the doors with all the
windows rolled up.

4. Take care not to twist the vehicle excessively

(such as when going in and out of driveways at
an angle or driving over rough, uneven roads).
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TAILGATE GLASS

REMOVAL ESHA1450

1. To remove the tailgate glass, first remove the follow-
ing parts :

1) Rear window defogger wire connector.
2) Tailgate trims.

3) Rear wiper and wiper motor.

09861-31200

ESDA235B

2. Clean the body bonding surface with a sponge
dampened in alcohol or wax and grease remover.

3. Center a new tailgate glass in the opening. Mark the
location by marking lines across the glass and body
with a grease pencil at the four points as shown.

W
Rear wiper
.” \ 1 B
L;;j*————-* Rear wiper motor

ESHAO055A

4) High mounted stop lamp.

High mounted stop lamp

Tailgate trim

ESHA055B

2. Remove the tailgate glass in the same manner as
the windshield glass.

INSTALLATION  esuasoo

1. Using a cutter knife or the special tool, scrape the
old sealant smoothly to a thickness of about 2 mm
(0.08 in.) on the bonding surface around the entire
tailgate glass.

CAUTION

Be careful not to remove more adhesive than neces-
sary, and also not to damage the paintwork on the
body surface with the knife. If the paintwork is dam-
aged, repair the damaged area with touch-up paint.

ESHA150B

4. Glue the rubber dam to the inside surface of the
tailgate glass around the entire edge as shown, to
contain the sealant during installation.

5. Install the tailgate glass molding without any gaps.

6. Apply a light coat of glass primer to the outside of

the dam. :

NOTE

1. 'Never touch the surface applied primer with your
hands.

If you do, the adhesive may not bond to the glass

properly, causing a leak after the tailgate glass

has been installed. .

Do not apply body primer to the glass.

3. Keep water, dust, and abrasive materials away
from the surface applied primer.

n
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BODY (INTERIOR & EXTERIOR)

Apply primer

ESDA235E

7. Apply a light coat of body primer to the origi-
‘nal sealant remaining around the window opening
flange. The glass should be installed within 10 min-
utes after you apply the primer.

8. Apply a sealant around the edge of the glass.

material. Allow water to spill over the edges of the
glass.

12. If there are leaks, dry the affected area, then apply
sealant.

Sealant
Dam

>_?—- Glass
3 // 7‘?15mm

Molding i4
8mm

13mm

ESHA150A

NOTE

Apply the adhesive within 5 minutes after applying
the primer to the glass.

9. Use suction cups or the special tool, lower the glass
over the opening, align it with the marks made in
step 3 and set it down on the sealant.

10. Scrape or wipe excess adhesive off with putty knife
or gauze. Fill all cavities around the tailgate glass.

09861-31400

ESDA230D

11. Perform a water-leak test for the tailgate glass.
Use a cold water spray, being careful not to direct
a powerful stream of water on the new adhesive

ESDA235G

13. Install the removed parts.

CAUTION
1. Keep the windshield dry for the first hour after
installation.

2. Let the car stand for at least four hours after
windshield installation. If the car has to be used
winthin the first 8 hours, it must be driven slowly.

3. Take care not to slam the doors with all the
windows rolled up.

4. Take care not to iwist the vehicle excessively
(such as when going in and out of driveways at
an angle or driving over rough, uneven roads).
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BUMPER
FRONT BUMPER

COMPONENTS ESHA1550

. Radiator grill

. Front fog lamp

. Blanking cover

. Bumper cover

. Bumper cover mesh
. Energy absorber

. Bumper rail

~NOoO LR W 2

ESHA155A



BODY (INTERIOR & EXTERIOR)

BD -38

ESHA1600

REMOVAL AND INSTALLATION

Remove the turn signal lamps and head lamps.

1.

ESHA070G

Remove the front bumper cover and the bumper

5.
energy absorber.
ESHA0708B
2. Loosen the screws holding the radiator grill upper
cover.
ESHA070H
6.
ESHAQ70D
3. Loosen the nuts and screws holding the front
bumper cover.
‘%
ESHA070I
7. Installation is the reverse of the removal process.
ESHAOQ70E

Raise the vehicle then remove the front bumper and

4.
the screws holding the front wheel guard.
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REAR BUMPER

COMPONENTS  cesvateso

1. Bumper cover
2. Energy absorber
3. Bumper rail

ESHA165A
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BODY (INTERIOR & EXTERIOR)

REMOVAL AND INSTALLATION esuaimoo

1. Remove the screws holding the rear mud guard and
the screws holding the rear wheel house.

ESHA075B

2. Remove the screws holding the rear bumper cover.

ESHAQ75C

3. Remove the rear transverse trim and then remove
the plugs and the screws holding the rear bumper.

ESHA075D

k

4, Installation is the reverse of the removal process.
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SEAT
FRONT SEAT

REMOVAL AND INSTALLATION esnaiso

1. Pull out the front seat mounting cover.

2. Loosen the bolts and nuts holding the front seat and
remove the front seat.

ESHAQ40F
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BODY (INTERIOR & EXTERIOR)

REAR SEAT

REMOVAL AND INSTALLATION esuaieo0 -

Remove the second seat and the third seat as shown.

ESHAO080A

ESHAQ80B
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FRONT SEAT BELT

REMOVAL AND INSTALLATION esnatsso

1. Loosen the seat belt lower anchor bolt and remove
the center pillar lower trim.

f

ESHAD40!

ESHA045B

3. In case of vehicles equipped with pretensioner seat
belt, disconnect the negative (-) battery terminal and
disconnect the connector from the gas generator
and then remove the retractor.

ESHA040J
4. Installation is the reverse of the removal process.

CAUTION

1. A pretensioner functions one time only. Be sure
to replace the pretensioner seat belt after it is
deployed.

Do not attempt to disassemble or repair the
seat belt pre-tensioner. When it malfunctions,
replace with a new pre-tensioner seat belt. . -
Be cautious in handling a pre-tensioner seat
beit, and do not drop it in water, or oil. I
crushed, damaged, or deformed, replace it with
a new one.

Only connect the battery after installation of
the pretensioner seat belt has been correctly
completed.

Removal of the pretensioner seat belt :

Make sure that ignition is “Off”.

Disconnect the negative (-) battery terminal and
make sure it does not come into contact with the
body.

Wait for about 1 minute.

Pull the plug out from the appropriate connector
at the gas generator.

Loosen the bolt and remove the belt from the
vehicle body.
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BODY (INTERIOR & EXTERIOR)

REAR SEAT BELT

REMOVAL AND INSTALL‘ATION ESHA1900

1. Loosen the seat belt lower anchor bolt and remove
) the quarter trim. : '

ESHA045D

2. Remove the rear seat belt retractor.

ESHA085B

3. Installation is the reverse of the removal process.
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BODY ELECTRICAL SYSTEM

GENERAL

INSTRUMENTS AND WARNING

SYSTEM  emvaoon0
SPECIFICATIONS

Warning lamps Bulb wattage (W) Color
Hlumination 3.4 Beige
High Beam 3.0 Blue
Low fuel 3.0 Amber
Turn signal (LH, RH) 1.4 Green
Battéry {Charge) 1.4 Red
QOil pressure 1.4 Red
Air bag 1.4 Red
Parking brake 14 Red
Seat belt 1.4 Red
Check engine 1.4 Amber
ABS 1.4 Amber
Door ajar 1.4 Red
Tailgate open 1.4 Amber
Cruise 1.4 Green
Fog lamp 1.4 Green
Immobilizer 1.4 Amber
P 1.4 Green
R 1.4 Amber
AT N 1.4 Green
D 1.4 Green
3 1.4 Green
2 1.4 Green
L 1.4 Green
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BE -3

SERVICE SPECIFICATIONS

ETHA0050

ems Specifications
Speedometer
Type o Cross coil type.
{input spec. o Hall IC type : 4 pulses/rev.
{ndication 0o Km:At 837 rpm x 4 pulses/rev. indicate 60 Km/h
o MILE : At 1026 rpm x 4 pulses/rev. indicate 60 MPH
Standard values
Velocity (Kv h) 20 40 60 80 100 120
Tolerance (Km/ h) | 20-24.1 40-43 60-64.1 80-85.2 100-105.2 | 120.5-126.3
Tolerance (Kmv/ h) | 20.8-25.4 40-44 60.8-65.4 | B1.4-86.8 | 102.6-108.2 | 123.5-129.6
Velocity (Km/ h) 140 160 180 200 Remarks
Tolerance (Km/ h) 140.5-146.7 { 160.5-167.5| 181-188.4 | 201-209.1 | EXCEPT, EEC & GENERAL
Tolerance (Km/ h) | 144.4-151 | 165.4-172.4 | 186.3-193.8] 207 2-215.2 EEC, GENERAL
Velocity (MPH) 10 20 40 80 80 100
Tolerance (MPH) | 10-125 20-22 40-42.6 60-63.4 80.3-84.1 100.3-104.7
Tolerance (MPH) | 85-11.5 | 185215 | 385-41.5 | 583-61.7 78-82 97.7-102.3
Velocity (MPH) 120 Remarks
Tolerance (MPH) l120.3-125.3 EXCEPT USA
Tolerance (MPH) {117.5-122.5 USA

Tachometer

Type
Standard values

Fuel gauge
Type

Standard values

o Must tap the speedometer with hand to prevent hysterisis effects when inspected.

o Cross coil type. (4 cyl: 2pulses/ rev, 6 cyl: 3pulses/ rev)

Revolution(RPM)

1000

2,000

3,000

4,000

5,000

6,000

7,000

Tolerance(RPM)

+100

+125

+150

+200

+250

+300

+350

o Must tap the tachometer with hand to prevent hysterisis effects when inspected.

o Cross coil type (Fixed point type : Pointer should not fall into the "E" point but indicate
remaining fuel level when |IG. off).

Gauge Tolerance assembled
Level Resistance (Q) with fuel sender (°)
E (Empty) 95 -40 3%
1/2 32.5 0x5.3
F (Full) 7 4035

o Inspection order:E—~>F—E
The indications must be read at least 7 minutes after the input of the datum resistance

value to each measuring point.
o Point stabilty tolerance : Within 9°
Apply the power for 10 minutes. Then turn off the power source for 30 minutes and

read the position of the pointer.

ETHAQO5A
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BODY ELECTRICAL SYSTEM

items

Specifications

Temperature gauge

Type
Indication standard

Resistance of
temperature sender|

o Cross coil type (Intermedia stability type).

Temperature Angle (°) Assembled tolerance (°C)
55°C -40 -
85°C~110°C 72 713
Red zone (over 125°C) over 355 35 %]
o Inspection order; OFF=>C->H
Temperature (°C) 55 85 110 125
Resistance (Q) 157 48.4 24 15.2

ETHAQ05B
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TROUBLESHOOTING  etnaoioo harness, the radio, the cassette tape deck, the CD player,
the speaker, and antenna. Troubleshooting enables you
AUDIO to confine the problem to a particular area.

There are six areas where a problem can occur: wiring

Turn ignition key to
ACC position

Turn on the radio or the

tape player 1) Place balance and fader control
to center position.

2) Set volume control to proper

Verify customer com- positicn.

plaint or identify symptom

| | | |

| Sound ! I Radio | ICassettepIayer] l Noise | |CDpIayerl |Miscellaneo@

See CHART 1 See CHART 2 See CHART 3 See CHART 4 See CHART 5

[

Faint reception Poor volume

Seek/scan

problem "Eating” tape Antenna

See CHART 6 See CHART 7 See CHART 8 See CHART 9 See CHART 10

ETHAO10A



BE -6

BODY ELECTRICAL SYSTEM

CHART 1 ETAAQ110

Sound

1. Radio and tape player
have no sound at all.

All speakers

Illumination lights

Are all connectors behind
the radio and tape player
properly connected ?

Yes

Is there voltage (12V) be-
tween terminal 7 of the M10
and body ground ?

Yes

‘Are the radio and player
properly connected ?

No Connect
properly

No Check
wire

No Reinstall

Yes

Chéck connection between
output connector of radio
and car.

OK

Replace radio unit

properly

! One speaker

I Check speaker harness {

NG

OK
Check speaker NG
connector
OK
Connect
correctly
Temporarily install OK
another speaker. —l
NG
Replace
speaker

Replace radio unit

ETAA010B
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rz. Tape player OK but no sound from radio }

—

-.Inspect antenna plug

Replace radio unit

Inspect antenna and
antenna cable, and
replace if necessary

ETAS010C

Repair harness

Repair speakers

poor tone quality ?

Check that the antenna is Yes ) OK
: ?
pluged into the radio. Reinsert plug, OK
Not OK
No ST Yes
Does radio alone work ?
Insert properly
, No|
Temporarily install OK
another antenna. OK ?
Not OK
Replace radio
CHART 2 ETAS0130
Radio problem
[
[ ]
Weak Poor tone
Check antenna Tune correctly. Still poor ?
(extend antenna fully) Yes
Check for shorts in speaker Yes
Check connection of harness
antenna plug No
Check for object lying on Yes
Temporarily install another speaker and rattling
antenna. OK ? No
Not OK Extend antenna. Still poor ?
OK Replace radio Yes
Check antenna and lead-in
Check by testing antenna for broken connectors. Yes
Does the tester indicate an
open circuit ?
No
-| Does propagation cause |

Replace antenna

- NG

Replace radio unit

ETA9010D
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Not OK

Cassette player

Dead
B

- Check inside tape

OK

door for obstruction

Remove obstruction

Inspect by test tape

OK

Not OK

Inspect by test tape

Not

OK

INFORM CUSTOMER
1. To use good quality tape.
2. Don't put anything inside
tape door except tape
3. Don't use C-120 type tape

Remove unit
for repair

Replace radio unit

Low sound or poor Will not accept
sound quality or eject tape

Clean tape head
and capstan

L Use a cotton swab dipped
in isopropyl alcohol (refer
to owner's manual)

Inspect by test tape OK Inspect by using test tape
Not OK Not OK
INFORM CUSTOMER

1. To use good quality tape.

2. To clean tape head and
capstan at intervals of no
more than 100 hours

Replace radio unit Replace radio unit

€ 1HVHO

0P 1L06VLI

g- 34
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CHART 4 ETA90150

1. RADIO

Noise

Start the engine

Tune correctly, still noise 7

Yes

Not OK ]
Check connectors Fully insert connector

OK

- Check mounting screws Not OK Tighten the screws

OK

Is the antenna lead-in routed Yes
too close to a harness ?

Reroute the antenna lead-in

No

ON . OFF
Engine

When pulling out the antenna | No When pulling out the antenna Yes
plug, is there a noise ? plug, is there a noise ?

Replace radio unit

Yes Yes No

Noise from outside source
(No fault in radio unit)

If noise still occurs after checking Is wiring correct ?
the above points, check for outside
noise sources (various accesso- No
ries, i.e. horn, wipers, etc.)

Repair harness

ETAS010F
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BODY ELECTRICAL SYSTEM

CHART 4 (CONTINUED) emsote0

2. TAPE

Noise

Start the engine

Check ground

Not OK

OK

Check mounting screws

Not OK

Ground completely

OK

Check with-another tape

OK

Tighten the screws

Not OK

Is wiring correct ?

Yes

Tape is defective

No:

Repair harness

Replace radio unit

ETA9010G
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C HART 5 ETA90170

1. CD WILL NOT BE ACCEPTED

Does the shutter open when a CD is

inserted ?

Yes

Is CD rejected from approx. 15mm
depth of the insertion panel even
though CD can be inserted ?

| Yes

Though CD is completely inserted
once, "error" is displayed and the CD
is rejected ?

|ves

Check CD.

o Is the labeled side faced downward ?

o Is the recorded face of the CD dirty ?

o Does dew exist on the recorded
face of the CD ?

No Take out the CD

No oK

No OK
Yes Insert the CD correctly or check to

No
Replace CD.

2. NO SOUND

Does it ply if a good quality CD

see if the CD is defective.

Yes

is inserted ?

No

Replace defective CD.

Yes

Does the "WAIT" indicator flicker ?

No

Return it to normal temperature, Yes
and recheck operation. OK
Does it operate properly ?

No

Are the radio and CD player

NO | securely connect the

connected securely ?

radio and CD player.

Yes

Repair or replace CD player

(The combined radio cassette must
operate properly.)

ETA9010H

ETA90100
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3. CD SOUND SKIPS

1. Sound sometimes skips during parking.

Is CD face scratched or dirty ? ,Yes CD is defective, or clean CD.
No
Does it play properly if CD is replaced No

Repair or replace CD player.

with an existing proper CD:?

Yes

Replace CD.

2. Sound sometimes skipes during driving.
(Stop vehicle, and check it.)
(Check by using a CD which is free of scratches, dirt or other abnormalities.)

Check the sound skipping during
driving in detail, and contact a
service shop.

Does sound skip when the side of CD No
player is tapped ?

Yes

Securely mount the CD player.

ETA9010I
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4. SOUND QUALITY IS POOR

Does it play properly if another good-
quality CD is loaded ?

Yes

No

Repair or replace CD player.

5. CD WILL NOT EJECT

Is the key switch (ignition key) at
ACC orON?

No

Replace CD

Yes

Is the combined amplifier or radio
connected securely ?

No

Turn the key to ON.

Yes

If CD does not eject, don't eject it.
The player may be damaged.
Therfore, contact a service shop for
repairs.

6. NO SOUND FROM ONE SPEAKER

Is CD player securely connected to
the combined radio ?

No

Securely connect.

Yes

Does it play properly if another CD
player is combined ?

Yes

Securely connect them.

No

Repair or replace the combined radio.

Repair or replace CD player.

ETA010.
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BODY ELECTRICAL SYSTEM

CHART 6

ETA90200

Faint reception

even when antenna is fully
ened ?

Are both reception and static faint| Yes| Temporarily install another

length- speaker. OK ?

Yes

Replace speaker

No

No

Inspect antenna

No| Temporarily install another

I‘ antenna. OK ?
Yes

Replace radio

Replace radio unit

Inspect antenna and cable and

CHART 7

ETA90210

Poor Volume

Does the problem disappear

repair if necessary.

ETA9010K

No Improperly connected harness

when switching from the cas-
sette to the radio ?

Yes

or connector.

Correct the connection of the
harness or the connector.

No

Is the tape player head OK ?

Yes

Improperly connected tape player

Dirty, worn or damaged tape
player head, improperly installed
tape player head.

Clean or replace the tape
player head.

head wire or a malfunction in the

tape player itself.
The tape being used was recorded

Correct the connection or re-
place the malfunctioning parts.

normally.

recorded in stereo.

Use tapes which have been

ETASO10L
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CHART 8 emooeeo

Seek/scan problem

Is antenna lead-in properly in- No
stalled ? Install antenna properly
Yes
Check that the antennaplug is | g
inserted completely into antenna Fully insert antenna plug
receptacle.
Yes

Check antenna and lead-in for | No
broken connectors. Tester indi- Replace antenna
cates open circuit ?

Yes

Replace radio unit

ETAS010M

C H ART 9 ETA90230

"Eating" tape
Check capstan and pinchroller |Yes Clean head, capstan, and pinchroller.
for oxide and dirt build-up Use head cleaner or isopropyl alcohol
No
Check for tape loose in cassette Yes Tighten tape using a pen or pencil
No
Check whether C-120 or longer | Yes Use C-30, 60, 90 tapes (Because C-
tape is used 120 tape is very thin and delicate)
No
Check with another tape OK Tape is defective. Change tape
Not OK
Replace tape player

ETAS010N
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BODY ELECTRICAL SYSTEM

CHART 10  emaoeo

1. MOTOR ANTENNA WON'T EXTEND OR RETRACT

Clean and polish the surface of the antenna rod.

Is the radio power switch "ON ?"

No

Yes

Is voltage (approx. 12V) applied to
the radio's motor antenna terminal ?

No

Switch it ON.

Yes

Is the antenna bent ?

Yes

Repair or replace the radio

No

Is the antenna relay OK ?

No

Repair the bend, or replace the
antenna rod.

Yes

Is the motor OK ?

No

Replace the antenna relay.

Yes

Repair the harness.

Replace the motor.

2. MOTOR ANTENNA EXTENDS AND RETRACTS BUT DOES NOT RECEIVE

Is the antenna* itself OK ?

No

Yes

Is operation normal when a new an-
tenna assembly is directly installed to
the radio ?

No

Replace the antenna.

Yes

Replace the feeder cable.

TROUBLESHOOTING

Refer to "Radio troubleshooting"
(Chart 2.)

ETHAQ700

ETAAO10P

Trouble symptom

Possible cause Remedy

One lamp does not light
(all exterior)

Bulb burned out

Socket, wiring or ground faulty

Replace bulb

Repair if necessary
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Trouble symptom Possible cause Remedy
Headlamps do not light Bulb burned out Replace bulb

Fuse 28 (10A) blown
Headlamp relay faulty
Lighting switch faulty
Wiring or ground faulty

Replace fuse and check for short
Check relay
Check switch

Repair if necessary

Tail and license lamp do not light

Tail lamp fuse blown (10A)
Fusible link blown
Taillamp relay faulty
Lighting switch faulty
Wiring or ground faulty

Replace fuse and check for short
Replace fusible link

Check relay

Check switch

Repair if necessary

Stop lamps do not light

Fuse 24 (15A) blown
Stop lamp switch faulty
Wiring or ground faulty
Stop lamp relay faulty

Replace fuse and check for short
Adjust or replace switch
Repair if necessary

Replace relay

Stop lamps stay on

Stop lamp switch faulty
Stop lamp relay faulty

Adjust or replace switch

Replace relay

Instrument lamps do not light
(taillamps light)

Rheostat faulty
Wiring or ground faulty

Check rheostat

Repair if necessary

Turn signal lamp does not flash on
one side

Bulb burned out
Turn signal switch faulty

Wiring or ground faulty

Replace buib
Check switch

Repair if necessary

Turn signal lamp does not operate

Fuse 3 (10A) blown
Flasher faulty
Turn signal switch faulty

Wiring or ground faulty

Replace fuse and check for short
Check flasher
Check switch

Repair if necessary

| Hazard warning lamps do not oper-
| ate

Fuse 23 (10A) blown
Flasher faulty
Hazard switch faulty

Wiring or ground faulty

Replace fuse and check for short
Check flasher
Check switch

Repair if necessary~ -

Flasher rate too slow or too fast

Lamps’ wattage are smaller or larger
than is specified for use

Defective flahser

Replace lamps

Replace flasher

Back up lamps do not light up

Fuse 11 (10A) blown
Back up lamp switch faulty

Wiring or ground faulty

Replace fuse and check for short
Check switch

Repair if necessary

Overhead console lamp do not light
up

Fuse 16 blown

Wiring or ground faulty

Replace fuse and check for short

Repair if necessary
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BODY ELECTRICAL SYSTEM

AUDIO SYSTEM

AUDIO UNIT
COMPONENTS  emnaosso
<H940A>
__ [ER7aTA18YET] CO/CASSETTE/FM-AM TUNER RECEIVER CD/IN
(D= oo |
s N
DR b Tk, s BSM |
J
( [ i¢ x BBV EQ |
]\ P UL LOGIC CONTROL DEC) E.L. i J )
L {_mam [ ameer |[ o0 ] LQ@EZ
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ETHAQ0SC
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o CTOT0O o)
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ETHA005D
16P CONNECTOR NO. NOTE 3P CONNECTOR | NO. NOTE
1 | ANTB+ 1 GROUND
[MSS] 2 | EXT-AMP RR LH(-) INPUT 2 SIGNAL
o) | BT > | rewsin
(7 @6 ® - -
O@® @O ®D[ | 5 | EXT-AMP RRRH() INPUT ETHAGOSE
QOVORBB BB| | & | MO
] +
8 | GROUND 8P CONNECTOR | NO. NOTE
ETHAQOSE | g | EXT-AMP RR LH(+) INPUT (CD CHANGER) | 1 R
10 | EXT-AMP FRT LH(+) INPUT — 2 CD ON
11 | NC 5@ = 3 BUS
12 | AMP REMOTE P ® “a 4 B+
13 | EXT-AMP FRT RH(+) INPUT R 5 | M.GROUND
14 | EXT-AMP RR RH(+) INPUT ORY 6 NC
15 | ILL(+) 7 L
16 | BACK UP(+) ETHA005G 8 A.GROUND

ETHAO85A
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<H940B>
FNGINPED  CASSETTE/FM-AM TUNER RECEIVER
+ 3\
( TUNE e%ﬂﬂ RPT D!SC%M@ CLASSIC ESM \'
e | FRaBBdEEeE o
L /
BASS maL-PULLEAD/TREB ( ( J
ON. Q { tghﬁ_Mmmmmm — J Lj IISC
Voﬁ\ \ K FM-AM J{ QTAPE > | r CDCHG fj
DT T s & 5]
v ; m " REW {m /__4»; FF ) RPT
(— J
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@\1 ‘ l ’ I ’ I ’ I/:_\):’/!@
o |I" 4 &R ) (o) ©
;r _EQL? o 1 d \:“//
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DO C D
™ ™ N
0508020
OO0 -0 70
o) [LUDDU]UDDWDDDD@UUDU?DDBDGUBUU o
@ iUDDUU]DﬂDDBUUDUDB]UDD lwﬂﬂﬂ, i ®
S| i 1 —
ARRARARAARTSAARRARRRARRAAH {HH
16P CONNECTOR NO. NOTE NO. NOTE
1 | ANT B+ 1 GROUND
[M36] 2 | EXT-AMP RR LH(-) INPUT 2 SIGNAL
T |3 |Sqme e s | remnscin
OOO @/) ®@® 5 EXT-AMP RR RH(-) INPUT ETHACOSF
ILL(-
ORORRBE||BB| | L0 -
8 GROUND 8P CONNECTOR . NOTE
ETHAOOSE 9 EXT-AMP RR LH(+) INPUT (CD CHANGER) 1 R
10 | EXT-AMP FRT LH(+) INPUT 2 CD ON
11 N.C 3 BUS
12 | AMP REMOTE 4 B+
13 | EXT-AMP FRT RH(+) INPUT 5 M.GROUND
14 | EXT-AMP RR RH(+) INPUT 6 NC
15 | ILL(+) 7 L
16 | BACK UP(+) ETHAQ05G 8 A.GROUND

ETHAO085B
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<H910C>

m ur.su

TUNE

MO
S@IDIDYE

FM
\ AM FLLL LIGIC SONTRCL DECK
\

“\\

*APE

ST MTL
FM 2 8
888

CASSETTE {RECEIVER

ETHA005Q

ETHAOO5R

16P CONNECTOR

z
o

NOTE

ETHAQ05S

P06 @6led
EONOREB BE||

©ONDOPHWN -

AUTO ANTENNA
SPKR RR LH(-)
SPKR FRT LH(-)
SPKR FRT RH(-)
SPKR RR RH(-)
ILL()

ACC(+)
GROUND

SPKR RR LH(+)
SPKR FRT LH(+)
NC

N.C

SPKR FRT RH(+)
SPKR RR RH(+)
ILL(+)

BACK UP(+)

ETHA085C




AUDIO SYSTEM
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REMOVAL AND INSTALLATION  eriosco

1. Disconnect negative (-) battery terminal.

2. Remove the center facia panel and disconnect air
temperature switch connector.

ESHA040Q

3. Loosen the screws holding the audio and remove
the audio assembly from the mounting bracket.

4. Installation is the reverse of the removal process.

SERVICE INSTRUCTIONS  ernaorso
TAPE HEAD AND CAPSTAN CLEANING

1.  To obtain optimum performance, clean the head,
and capstan as often as necessary, depending
on frequency of use and tape clean the head
and capstan as often as necessary, depending on
frequency of use and tape cleanness.

2. To clean the tape head and capstan, use a cotion
swab dipped in ordinary rubbing alcohol. Wipe the
head and capstan.

= ~—

e_—=

ETAS035A
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BODY ELECTRICAL SYSTEM

SPEAKERS

REMOVAL AND INSTALLATION  emaosso
FRONT SPEAKER

1.  Remove the front door trim panel and remove the
front speaker (Refer to the BD group).

ESHAO15E
2. Installation is. the reverse of the removal process.
REAR SPEAKER

1. Remove the: rear quarter trim (Refer to the BD
group).

Ohmmeter

ESHAQ45D

2. Remove the rear speaker.

SPEAKER CHECKING  emoox00

1. Check the speaker by using an ohmmeter. If an
ohmmeter indicates the impedance of the speaker
when checking between the speaker (+) and
speaker (-) of the same channel, the speaker is ok.

2. If aclicking sound is emitted from the speaker when
the chmmeter plugs, touch the speaker terminals,
the speaker is ok.

ETAS040A



MULTI FUNCTION SWITCH
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MULTI FUNCTION SWITCH

COMPONENTS(WITHOUT AIR BAG) emaioo

ETHAQ10D

M26-2 M26-1

I 01

3|415]|6]7 1/2|3/4]5 8

10]11]12[13 |14 10 [11 |12 [13]14 |15 |16 [17|18

Circuit connection
Conﬁgfstor Terr(]nér‘wal Description Conﬂgc':tor Terr(?(;r.}al Description
1 Head lamp passing switch 1 Wiper high speed
2 Head lamp high beam power 2 Wiper low speed
3 - 3 Wiper parking
4 - 4 Mist switch
5 - 5 Wiper & washer ground
6 - 6 Intermittent wiper
7 Turn signal RH lamp switch M26-2 7 Front washer switch
8 Flasher unit power 8 Horn
M26-1 9 Turn signal LH lamp switch 9 -

10 Head lamp low beam power 10 -
11 Dimmer & passing ground 11 -
12 Front fog lamp switch 12 -
13 Front fog lamp switch ground 13 Intermittent wiper
14 Tail lamp switch 14 Intermittent wiper ground
15 Head lamp switch
16 Auto light/Rear fog lamp switch
17 Lighting switch ground
18 -

ETHA100A
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COMPONENTS(WITH AIR BAG)

R . -
- MIST
oS <
1o \-OFF
L 4
L k“ r__ INT
|

Yﬁ LOW
~ i

M26-2 ' M26-1 M26-3

0 1 ' : O 1 1 : L]
11234567 112[83]4|5|6|7|8|9f -
8|9 110]11|12{13 |14 10 11|12 13|14 |15 |16 |17 |18

Circuit connection.

Congglctor Temf_ja' Description Conﬁg?tor Terrr;lncl)r?al - Description
1 Head lamp passing switch -1 Wiper high speed
2 Head lamp high beam power 2 Wiper low speed
3 - 3 Wipér parking
4 - 4 Mist switch
5 - M26-2 5 Wiper & washer ground
6 - 6 Intermittent wiper
7 Turn signal RH lamp switch 7 Front washer switch
8 Flasher unit power 13 Intermittent wiper
M26-1 9 Turn signal LH lamp switch 14 Intermittent wiper ground
10 Head lamp low beam power 1 -
11 Dimmer & passing ground M26-3 2 Horn relay
12 Front fog lamp switch 3 -
13 Front fog lamp switch ground 4 -
14 Tail lamp switch
15 Head lamp switch KTDAQ30Y
16 Auto light/Rear fog lamp switch
17 Lighting switch ground
18 -

ETHA100B




MULTI FUNCTION SWITCH
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REMOVAL AND INSTALLATION

ETHA1050

Prior to removing of the multifunction switch assembly in
vehicles equipped with air bags, be careful to follow the
following:

CAUTION

» Never attempt to disassemble or repair the air
bag module or clock spring. If faulty, replace it.
¢ Do not drop the air bag module or clock spring or
allow contact with water, grease or oil. Replace
if a dent, crack, deformation or rust are detected.

o The air bag module should be stored on a flat
surface and placed so that the pad surface is
facing upward. Do not place anything on top of
it.

Do not expose the air bag module to tempera-
tures over 93°C(200°F).

e After deployment of an air bag, replace the clock
spring with a new one.

e Wear gloves and safety glasses when handing
an air bag that has aiready been deployed.

¢ An undeployed air bag module should only be
disposed of in accordance with the procedures
mentioned in the restraints section.

¢ When you disconnect the air bag module-clock
spring connector, take care not to apply exce-
sive force.

¢ The removed air bag module should be stored
in a clean, dry place.

e Prior to installing the clock spring, align the
mating mark and “NEUTRAL” position indicator
of the clock spring, and after turning the front
wheels to the straight-ahead position, install the
clock spring to the column switch. If the mating
mark of the clock spring is not properly aligned,
the steering wheel may not completely rotate
during a turn, or the flat cable within the clock
spring may be severed, obstructing normal op-
eration of the SRS and possibly leading to seri-
ous injury to the vehicle’s driver. To inspect the
clock spring, refer to the restraints section.

1. Remove the air bag module.

ESHA040M

2. Remove the steering wheel.

ESHA040N

3. Remove the steering column upper shroud and
steering column lower shroud.
ESHA0400
4. Loosen the multifunction switch mounting screws
and disconnect the connector. Remove the multi
function switch assembly.
ESHA040P
5. Installation is the reverse of the removal process.
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BODY ELECTRICAL SYSTEM

INSPECTION

ETHA1100

Check the continuity between the terminals while oper-
ating the switch.

LIGHTING SWITCH [M26-1]

Postoerminall -y, | 15 16 17
OFF
l O O
I O Ot O
AUTO O——0

KTDAOD40A

FRONT FOG LAMP SWITCH [M26-1]

Terminal
Position 12 13
OFF
INT Oo——--=_

KTDAO40F

DIMMER AND PASSING SWITCH [M26-1]

Position Terminal 1 2 10 11
HU O O
HL O—0O
P O O O

HU : Head lamp high beam
HL : Head lamp low beam
P : Head lamp passing switch

KTDA040B

TURN SIGNAL AND LANE CHANGE SWITCH
[M26-1]

Terminal
Hazard Turn signal 7 8 9
switch switch
L Oo—0
OFF N
R Oo—=0

KTDAO40C

WIPER AND INTERMITTENT VOLUME SWITCH

[M26-2]

Terminal
Position

5| 6 (13|14

MIST

OFF

INT

Olo

LOW

Q1919

Hi O

WASHER SWITCH [M26-2]

KTDA040D

Position

Terminal

OFF

ON

L

KTDAQ40E



HORNS
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HORNS

REMOVAL AND INSTALLATION enaiso

1. Remove the bolts holding horn and remove the horn
assembly.

ETHAO15A

2. Installation is the reverse of the removal process.

INSPECTION  emareoo

1. Test the horn by connecting battery voltage to the 1
and 2 terminals.

2. The horn should make a sound. If the horn fails to
make a sound, replace it.

ADJUSTMENT

Operate the horn, and adjust the tone to a suitable level
by turning the adjusting screw.

NOTE

After adjustment, apply a small amount of paint
around the screw head to keep it from loosening.

ETDAO50A
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ETACS (ELECTRONIC TIME AND
ALARM CONTROL SYSTEM)

ELECTRONIC TIME AND ALARM
CONTROL MODULE OPERATION CHECK
OF COMPONENTS  ervareso

While operating the components, check whether the
operations are normal with timing chart.

ETACS FUNCTION
1. Vehicle speed sensing intermittent wiper
Time specification
T1: Max. 0.6 sec.
T2 : 0.6~0.7 sec. (Time of wiper motor 1 rotation)
T3 : At vehicle speed = Okm/h.
2.6x0.7 sec. (VR=0k2)~18.0x1sec (VR=50K)
At vehicle speed = 100km/h or more.

1.0+0.2sec (VR=0k(2)~10.0+1sec (VR=50K)

INT ON
WIPER  opp

sSW Tt -
N N

FF
T2
MOTOR |
T3

IGN SW g:;j': j i_
1 L
M

ETHA115C

2. Washer

a. Time specification
T1: 0.6 sec. or more
T2: 2.5 - 3.8 sec.
T1: 0.2 - 0.6 sec. (Mist)

b. This function should be operated preferentially
even though the variable intermittent wiper is
operating.

IGNSW  ON
OFF ] L

WASHER ~ OFF
sw oo L[

WIPER ON —___I—__—_L_____
OUTPUT  OFF

ETHA115D
Rear window defogger
Time specification

T1 : 20+1min.

ALT"L"  ON
orF —1 —

S=u I I I B B N I O
sw OFF —

DEFOGGER ON
OUTPUT  off I L ] L—] L_.
Lk} T T1

ETHA115E
Seat belt warning
Time specification
T1:6+x1 sec.
T2 : 0.45+0.1 sec.

T3: 0.3 +0.1sec.

IGN SW ON
OFF . L

SEATBELT ON
SW (N/C
(N/C) OFF - | 12 ! H ;

|
I |
e o LU UUL U
BELL OFF ‘
S/BELT ~ ON ﬂﬂ I—H—I l
WARN'G OFF
IND T1 I T3 T1

ETHA115F
lgnition key hole illumination
Time specification
T1:10 = 1 sec.

T2 : 0 - 10 sec.



ETACS (ELECTRONIC TIME AND ALARM CONTROL SYSTEM)
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IGN sSW

ON
oFF 1 .
DRIVER  OPEN
DOORSW ¢ g _ 1 [ I
T1 l L T2
IGNKEY  ON
HOLEILL  oFF —] ‘-—rl___l U

DOOR
warnGg oMV
sw OFF(OPEN)
DRIVER OPEN
DOORSW o cop
DRIVER  ON(UNLOCK)
DOOR f
OFF(LOCK)
LOCK SW T1
UNLOCK  ON
OuTPUT OFF

9. Tail lamp auto cut

ETHA115I

IGN sW

TAIL SW

DRIVER
DR SW

TAIL RLY

ON
OFF

ON
OFF

OPEN
CLOSE

oN
OFF

LAMP AUTO
cut

S
1

LAMP AUTO CUT

S S B

10. Power window timer
Time specification

T1 : 30+3 sec.

ETHA115M

IGN SW ON
OFF

JL

DRIVER.DR OPEN
ASSIST.DR CLOSE

POWER
WINDOW
OUTPUT

ON
OFF y

ETHA1154
6. Delayed out room lamp
Time specification
T1: 5.5+0.5 sec.
DOOR OPEN
CLOSE
S L
IGN sSW OFF
75% 1
ROOM LAMP ON /l_—‘—'z N
QUTPUT
OFF
ETHA115G
7. Door warning
Time specification
T1, T2 : 0.45+0.1 sec.
DOOR  KEYIN
;V\:‘,RN‘G KEY our__—l }
OPEN
gg'(‘)l:R CLOSE -
1 T2
CHIME ON -—.* H }4— l
BELL  ofp UUUL__JUUUL__
ETHA115L
8. Ignition key reminder

Time specification

T1 : 5+£0.5 sec.

11. Auto door lock
Time specification

T1 : 2.5+0.5 sec.

ETHA115K
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IGN SW ON

P
VEHICLE  40Kmvh or more
SPEED 40Kmvh or less
ALL DOOR UNLOCK ] ] i
LOCK SW LOCK . -
DOOR ON
LOCK OFF 1 .
RELAY

IGN sW

ALL DR
LOCK swW

DOOR
UNLOCK
OUTPUT

ON I s RN
OFF

|
M
i

ON
OFF

1

ETHA115N ETHA115P
12. Central door lock/unlock 15. Rear fog lamp control
Time specification
IGN, TAIL SW ON
T1: 0.5+0.1 sec. oFF — LI [—
H/LAMP SW ON
DEIVER DR UNLOCK FRT FOG LA:ArP SW OFF 4] |_5 L_¥
LOCK SW N
(INSIDE LKNOB) ~ LOCK FOG SW ON Mo ;
OFF T
DR ON . ; { f
LAcS:gI»?Tsw OFF ;‘%G LAMP g;!F I e R e E
- |
LocK ON
gﬁTF’OUCT OFF ﬂ l_l E
ETHA120
DR UNLOCK ON o
UTPUT oFF ﬂ _ ﬂ ANTI-THEFT FUNCTION
ETHA115H 1. Arm function
13. Autc door unlock Time specification
Time specification T1: 0.5sec.
T1 . 200ms T2 : Max 2sec.
T2 : 1£0.2 sec. T3 : 1.0+0.2sec.
DR,HOOD OPEN
TAILGATE CLOSE _r—!_~_
LOCK {
DEPLOYMENT rflf,: | B ™ UNLOCK : —-B i
SIGNAL T1 T T1k
ON |
b0 O — e o L I
OUTPUT (SR - ARMSTATE  ARM [ 2 ;
DISARM ]
—its T2 ]
HAZARD oN /1.
LAMP OFF
ETHA1150 ETHA115Q

14. Ignition key off unlock.
Time specification

T1 : 0.5+0.5 sec

2. Disarm function

Time specification

T1, T2 : 0.5+0.1sec.
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X LOCK —““‘“‘—“L
UNLOCK

UNLOCK ON I————|

QUTPUT OFF

ARM STATE ARM ﬁ
DISARM

HAZARD ON 1 foolarzs]

LAMP OFF

ALL OPEN l l
DOORS CLOSE

START ON

INHIBIT OFF

SIREN ON L_
OFF L_] u

HAZARD ON
LAMP OFF l

ETHA115T

Disarmed with TX (Transmitter) during the
alarm state.

Time specification

T1, T2, T3 : 0.5+0.1sec.

K/LESS UNLOCK
LOCK Il
UNLOCK ON =
OUTPUT OFF T
ARM STATE ARM - DISARM

START ON b—***—*l

INHIBIT OFF

SIREN ON m
OFF

HAZARD ON

LAMP OFF l !:"EJ

T2 73

ETHA115R
3. Alarm function
a. Only EC Area
Time specification
T1: 27+2sec.
T2 : 0.5+0.1sec.
ARM STATE DISARM ARM DISARM _
A b
boors  oroer 1 | 1
. SIREN ON Tm
OFF ———— e
HAZARD ON G
LAMP OFF _JU‘l_F Ut
tT2
ETHA120F

b. Except EC Area

Time specification
T1 : 27+2sec.
T2 : 10x1sec.

A
RM STATE DISARM ARM DISARM

ALL OPEN {
DOORs CLOSE
SIREN ON

UL

HAZARD ON
LAMP OFF

ETHA115S

New alarm occurs during the alarm state.

ETHA115U

TX lock button pressed when the door closed
during the alarm state. '

Time specification

T1: 0.5sec.

T2 : 1.0x0.2sec.

DOOR OPEN —]
CLOSE
LOCK
™ UNLOCK
T
LOCK ON
OUTPUT OFF

ACTUATOR ~ UNLOCK
LOCK
START ON —‘—‘l
INHIBIT OFF
]
| T2

HAZARD ON
LAMP OFF

ETHA115V

TX lock button pressed when the door opened
during the alarm state.

Time specification

T1: 0.5sec.

T2 : 1.0+0.2sec.
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a. Remove the lower crash panel.
DOOR OPEN
CLOSE _.,——1_____.._._
™ ook | NOTE
= T1
Lock - o Don’t disconnect the negative (-) battery terminal.
ACTUATOR UNLOCK
snr o b. Code saving :
INRIBIT OFF
ON
Lae OFF ? = Activating the keyless entry-receiver unit
72 e and change code saving switch of the
p———— receiver unit from “OFF” to “SET”.
e The secret codes from the transmitter are
g. Disarmed after 30 sec when the ignition switch IStOEeS into the re!cerl\(/%r‘umt when the door
turned on during the alarm state. ock button or unlock button pressed.
c. Code saving :
e
sW e Change code saving switch of the receiver
16N, SW Z:F | unit from “OFF” to “SET".
o5 ¢ The same secret code from transmitter are
SIREN 2:; | stored into the receiver unit when the door
- . ? lock or unlock button from the changing
STATE oo transmitter are pressed.
e The code saving of 2nd transmitter unit will
be achieved in the same method.
ETHA115X
h. Start inhibit is “ON” regardless of safety knob
lock state.
(|
[ 1
M o M
- SAFETY  LOCK f
KNOB UNLOCK
ON T
BT OFF |
OFF ETDAOBSR
S o =" ]
d. Change code saving switch of the receiver unit
ETHAT15Y from “SET” to “OFF".
i. Battery is separated during the alarm state.
i DISARM ARM ‘_QEARM
o 1
BATTERY REMOVAL
INSTALLATION
e o | L
OFF ETHA120D
e. lInstall the lower crash panel.

ETHA115Z

4. Code saving method.
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REMOVAL AND INSTALLATION  emnaisoo

1. Disconnect the negative (-) battery terminal
2. Remove the lower crash panel.

3. Remove the ETACM from the junction block and
disconnect the connectors.

ETDAQBOA

4. Installation is the reverse of the removal process.
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FUSES AND RELAYS

RELAY BOX (ENGINE COMPARTMENT)

FUSIBLE LINK ervaiso
SPECIFICATIONS

Circuit Rated Capacity Circuit Rated Capacity
Ignition switch 1 30A ABS 1 " 30A
Ignition switch 2 50A ABS 2 30A
Power window 30A Radiator 30A
Condenser 20A
INSPECTION

1. Check for a burnt fusible link with an chmmeter.

2. If a fusible link burns out, there is a short or some
other problem in the circuit. Carefully determine the
cause and correct it before replacing the fusible link.

CAUTION

The fusible link will burn out within 15 seconds if
a higher than specified current flows through the

circuit.




FUSES AND RELAYS
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FUSES

INSPECTION  eroaosso

When a fuse is blown, there are two probable causes.
The two causes can easily be determined by a visual
check after removing the fuses.

1. Fuse blown due to over-current.

Prior to replacing the fuse with a new one, check the
circuit for a short and the related parts for abnormal
condition. Only after the correction of a short or
replacement of abnormal parts, should a fuse with
the same ampere rating be installed.

Blown fuse due to overcurrent

ETDAOBEA
2. Fuse blown due to repeated current on-off.

Normally, this type of problem occurs after a fairly
long period of use, and is less frequent than #1
above. In this case, you may simply replace with
a new fuse of the same capacity.

Blown fuse due to thermal fatigue

ETDAQ8B6B

CAUTION

A blade type fuse is identified by the numbered value
in amperes. If the fuse is blown, be sure to replace
a fuse with the same ampere rating. If a fuse of
higher capacity than specified is used, parts may be
damaged and a danger of fire exists. To remove or
insert a fuse, please use the fuse puller in the fuse
box.

ETDA08BEC
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INDICATORS AND GAUGES

INSTRUMENT CLUSTER

COMPONENTS  emaso

ETHA020D

ETHA020B

[M30-1] [M30-3]

U|2;3]4|5ls|7';;19|1o|n]12;13|1ﬂ U]2|3|4y5;é|’718|9|1o|ny1i|

[M30-2]

|—‘1234567891'0—!
;

1112]13[14]15]16]17] 18] 19 Q(EJ

KTDA095C

ETHA145A



INDICATORS AND GAUGES
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REMOVAL AND INSTALLATION eraisoo

1. Disconnect the negative (-) battery terminal.

2. Remove the cluster facia panel.

ESHAO40V

3. Loosen the screws holding the cluster and remove
the instrument cluster

ESHAQ40W

4. Installation is the reverse of the removal process.
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CIRCUIT DIAGRAM  Eemassso

M30-1 M30-2 M30-3
12
5
1
19
4
3
20
4
3
10
9
13
14
7,15 1
5
16
[§]
3
2 6
4
8
1
14
8
9
10
5
11
i2
17
2
6
13
12
11
10
9
8
7
7
11
13

IGN(-}

WATER SEPARATOR

AL (L)

PARKING BRAKE

LOW FUEL

CHECK ENGINE

OIL PRESSURE

GLOW

VACUUM BRAKE

HIGH BEAM SWITCH
HEAD LAMPPOWER &
AIR BAG DERM

AIR BAG IGN (+) é)
IGN (+)

FUELSENDER L L

TemPERATURE SENDERK 3,30
»TEMPERATURE SENDER~,

SPEEDPULSE [l o B "g

CHIME BELL ﬁ} = o [
S -l F &

EARTH T

GAUGE EARTH r

TURN SIGNAL SWITCH(R)

TURN SIGNAL SWITCH(L)

BATTERY
o

TAIL GATE

DOOR SWITCH

SEAT BELT SWITCH

IMMOBILIZER
oMM
ILLUMINATION (-)

ILLUMINATION ()

ABS/EBD I

— —w—

j,

i

WA WAY

ETHA020C



INDICATORS AND GAUGES
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FUEL GAUGE

INS P ECTIO N ETHA1600

1(M30-3)

r
I
|

Fuel gauge
4 (M30-1)

ETHA160A

1. Connect the positive (+) lead from battery to terminal
1 (M30-3) and negative (-) lead to terminal 4 (M30—
1).

2. Connect the variable resistance to terminal 5 (M30-
1) and terminal 4 (M30-1).

3. Vary the variable resistance.

4. Check that the fuel gauge pointer moves. If the
operation is not as specified, replace the gauge.

Resistance () Gauge level
95 E
32.5 1/2

7 F
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ENGINE COOLANT TEMPERATURE
GAUGE

INSPECTION  emateso

15 (M30-2) Temp gauge
Y=o )6 (M30-2)

ETHA165A

1. Connect the positive (+) lead from battery to terminal
15 (M30-2) and negative (-) lead to terminal 6
(M30-2).

2. Connect the variable resistance to terminal 16
(M30-2) and terminal 6 (M30-2).

3. Vary the variable resistance.

4. Check that the temperature gauge pointer moves. If
the operation is not as specified, replace the gauge.

Resistance (02 ) ' Gauge level
157 -40°
48.4-24 -7°
15.2 +30°




INDICATORS AND GAUGES
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TACHOMETER

INSPECTION

ETHA1700

CAUTION

1.

Reversing the connections of the tachometer
will damage the transistor and diodes inside.

, 2. When removing or installing the tachometer, be
1. Connect the tune-up test tachometer and start the careful not to drop it or subject it to severe
engine. shock.
2. Compare the tester and tachometer indications. If
the difference is excessive, replace the tachometer.
Revolution (rpm) 1,000 2,000 3,000 4,000 5,000 6,000 7,000 Remark
Tolerance (rpm) +100 +125 +150 +200 +250 +300 +350
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SPEEDOMETER

COMPONENT CHECK
SPEEDOMETER

ETHA1750

ETAS100A

1. Adjust the pressure of the tires to the specified level.

2. Set the vehicle onto a speedometer tester and use
wheel chocks to hold the front wheels.

3. Check if the speedometer indicator range is within
the standard values.

CAUTION

Do not operate the cluich suddenly or increase/
decrease speed rapidly while testing.

NOTE

Tire wear and tire over or under inflation will increase
the indication error.

Pcinter vibration can be caused by a loose or dry
speedometer cable.

Velocity 20 40 60 80 100 120 140 160 180 200 Remark
(Km/ h)
Toler- 20- 40-43 60- 80- 100- 120.5- | 140.5- | 160.5- 181- 201~ Except
ance 24.1 64.1 85.2 105.2 126.3 146.7 167.5 188.4 209.1 EEC&
(Km/ h) GEN-
ERAL
20.8- | 40-44 60.8- 81.4- 102.6- | 123.5- | 144.4- | 165.4- | 186.3- | 207.2- EEC,
25.4 65.4 86.8 108.2 129.6 151 172.4 193.8 215.2 GEN-
ERAL
Velocity 10 20 40 60 80 100 120 Remark
(MPH)
Toler- 10-12.5 20-22 40-42.6 60-63.4 80.3-84.1 100.3- 120.3- EXCEPT US.A
ance 104.7 125.3
(MPH)
8.5-11.5 18.5-21.5 | 38.5-41.5 | 58.3-61.7 78-82 97.7- 117.5- US.A
102.3 122.5




POWER DOOR MIRRORS
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POWER DOOR MIRRORS
POWER DOOR MIRROR SWITCH

INSPECTION  emtatec

1. Remove the power window main switch from the
door trim panel.

2. Disconnect the outside rear view mirror connector
from the harness.

3. Operate the switch and check for continuity between
the terminals. If continuity is not as specified,
replace the mirror switch.

[D07]
Terminal
Class Direction 112 3] 4 5 6 7
@, O
UP O O
powN | © O o0
LEFT
LEFT O O - O—+0O
AigHT | © e O © O
Up o O+0+0 o
O O O
DOWN O 0O
RIGHT
HAND OFF O+0O+0+0
LEFT | ool O o
RIGHT | OO O O
ETHA025B
[Do07]
1] 2]

ETHA180A
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POWER DOOR MIRROR ACTUATOR

INSPECTION

ETHA1850

1. Disconnect the outside rear view mirror connector

from the harness.

2. Apply battery voltage to each terminal as shown
in the table and confirm that the mirror operates

properly.

[ DO1]

Terminal
Position

upP

DOWN

LEFT

RIGHT

DOD|O| o

O|@O®] ~

DOOD] @

ETHAQ30B

[DO1]

N

MIRROR FOLDING

ETHA185A

[ DO1]

Terminal
Direction

R1

R2

DO e

4
@
©

ETHAQ30D

ETHAQ30A



POWER DOOR MIRRORS
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OUTSIDE MIRROR FOLDING SWITCH

ETHA2000

ETHAQ40A

INSPECTION  emhazoso

1. Remove the cluster facia panel.

2. Disconnect the outside mirror folding switch and
check for continuity between the terminals.

[M24]
Terminal
Position 2 3 4 5
ON (PUSH) Oo—--=0
OFF (FREE) | O o> O

ETHA040B

ETHA205A
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POWER WINDOWS
POWER WINDOW MOTOR

INSPECTION  emhaisoo

Connect the motor terminals directly to the battery and
check that the motor operates smoothly. Next, reverse
the polarity and check that the motor operates smoothly
in the reverse direction. If the operation is abnormal,
replace the motor.

ETHAOQ35A



POWER WINDOWS
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POWER WINDOW SWITCH

INSPECTION

ETHA1950

1. Remove the power window main switch from the

door trim panel.

2. Operate the switch, and check for continuity be-
tween the terminals.

3. If continuity is not as specified, replace the switch.

DOOR LOCK SWITCH [D08]

ETHA195A

Terminal
Position

10

13

14

LOCK

OFF

UNLOCK

O—

e

WINDOW LOCK SWITCH [D08]

ETHA035D

Terminal
Position

11

NORMAL

LOCK

ETHAO35E

[Do8]
Terminal FRONT LEFT FRONT RIGHT REAR LEFT REAR RIGHT
Position 5 6 |10 | 11 2 4 110 | 11 9 |10 |11 (12 | 7 8 | 10} 11
O O O O O
up O—0 o—=0 o O oT10
OFF O—10C—T0 O—C—0 o0 O | O—1—0O+0
O O ©, O o—0 O O
DOWN O O o O O—10O ®;
ETDA035C
[DO8]
1[2[a] X [+]5]6
7 [8 |9 [10]11]12]13]14
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POWER WINDOW SUB SWITCH [D28]

Terminal
. 1 2 3 5 7
Position
uP O——0O | O O
OFF Oo——0O | O—+=0
O O
DOWN O——O

ETHAQ35F

ETHA195B



REAR WINDOW DEFOGGER
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REAR WINDOW DEFOGGER

REAR WINDOW DEFOGGER PRINTED
HEATER

INSPECTION ETA91650
CAUTION

Wrap tin foil around the end of the volimeter test lead
to prevent damaging the heater line. Apply finger
pressure on the iin foil, moving the tin foil along the
grid line to check for open circuits.

Finger pressure

Tester probe

rinted
heater line

ETA9165A

1. Turn on the defogger switch and use a voltmeter
to measure the voltage of each heater line at the
glass center point. If a voltage of approximately 6V
is indicated by the voltmeter, the heater line of the
rear window is considered satisfactory.

If a heater line is burned out between the center
point and (-) terminal, the voltmeter indicates 0 volts.

ETA9165D

To check for open circuits, slowly move the test lead
in the direction that the open circuit seems to exist.
Try to find a point where a voltage is generated or
changes to OV. The point where the voltage has
changed is the open-circuited point.

Voltage changes before and
after open circuited point

Here is a voltage OV || Terminal
X
(=)

(S]

B

ETA9165E

Use an ohmmeter to measure the resistance of each
heater line between a terminal and the center of a
grid line and between the same terminal and the
center of one adjacent heater line after another.
The section involving a broken heater line indicates
resistance iwice as that in other section. In the
affected section, move the test lead to a position
where resistance sharply changes.

ETA9165B

2. |If a heater line is burned out batween the center
point and (+) terminal, the volimeter indicates 12
volts.

Burned out point

When measured from negative
terminal side (Section
with no broken grid line)
LY
(Section with broken grid
line) Center point
£y

Positive
teminal

Tester B
reads resistance is
twice as large as tester terminal

ETA9185C

ETA9165F

REPAIR OF BROKEN HEATER LINE

Prepare the following items:

Conductive paint.
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2. Paint thinner.

3. Masking taps.

4. Silicone remover.
5. Thin brush.

Wipe the glass adjacent to the broken heater line,
clean with silicone remover and attach the masking
tape as shown. Shake the conductive paint con-
tainer well, and apply three coats with a brush at in-
tervals of about 15 minutes apart. Remove the tape
and allow sufficient time for drying before applying
power. For a better finish, scrape away excess de-
posits with a knife after completely dried. (allow 24
hours).

CAUTION

After repairing, clean the glass with a soft dry cloth
or wipe along the grid line with a slightly moistened
cloth.

Masking tape

ETA9165G
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WINDSHIELD WIPER/WASHER

COMPONENTS  emineao

Glass

Wiper motor

Wiper arm
P Nut

ETHAO0B5A

Windshield wiper cap nut

Wiper arm

ETHAOQB5B

SECT. A-A

ETHA230A
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R E M OVA L ETHA2350
1. Remove the windshield wiper arm and blade.

NOTE

Care must be taken not to scratch the engine hood.

ESHAQ40A

2. Remove the cowl top cover.

ESHAQ40B

3. Disconnect the windshield wiper motor connector
and remove the windshield wiper motor and the link.

Tightening torque : 7-11Nm (70-110kg.cm, 5.1-
8.0Ib.ft)

ESHAQ40C
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RAINSENSING WINDSHIELD WIPER
SYSTEM

ETHA3000

DESCRIPTION
The Rainsensing windshield wiper system is a wiper
system that, in addition to providing normal wiper

OPERATING MODES

functions off, mist, manual low speed, manual high
speed, and wash, provides automatic control of
automatic int, automatic low, and automatic high
speeds.

When the ignition key is in the ON position, the rainsen-
sor will be activated.

MULTIFUNCTION
SWITCH POSITION

RAINSENSOR
OPERATING MODE

SENSOR ACTION

Automatic mode has 5 sensi-
tivity settings

MIST MIST Mist is controlled by the column switch.
The sensor has no affect on this function.

OFF OFF If not already parked, wiper motor moves with low
speed until blades are in the depressed park posi-
tion.

AUTOMATIC AUTOMATIC Automatic INT/speed control

The sensitivity fo raindrop accumulation on the
windshield is set by the multifunction switch sensi-
tivity adjustment.

When washer switch is
turned on during 0.6 sec or
less

LOW SPEED MANUAL Wiper motor runs continuously in low speed, for
example 45 wipes/minute.
The sensor has no affect on this function.
HI SPEED MANUAL Wiper motor moves continuously with high speed
for example 60 wipes/minute.
The sensor has no affect on this function.
WASH WASH if washer switch is turned on during 0.6 sec or
When washer switch is more, the wiper operate during 2.5~3.8 sec
turned on during 0.6 sec or
more
WASH WASH If washer switch is turned on during 0.6 sec or

less, the wiper operate only one time

1. OFF MODE

With the wiper switch “OFF” and the ignition switch
“ON”, the rainsensor is considered to be in the “OFF”
mode. In this mode, the sensor commands the
wiper motor o be “OFF”,

2. AUTOMATIC MODE

When the multifunction switch is moved to auio
position and the ignition switch is in the run or
accessory positions, the rainsensor is considered
to be in “automatic” mode. Once a single “instant
wipe” has occurred, the wipers remain at “innerwipe/
park” until the rainsensor determines that the dwell
time at that position is appropriate for the amount of
precipitation on the windshield, rainsensor provides
input to the wiper motor to activate the wipers to
clear the precipitation from the windshield.

3. AUTOMATIC INT

For all automatic int. operations the rainsensor
commands the wipers to operate in low speed for
one wipe, followed by a variable dwell perlod in the
inner wipe position.

4. AUTOMATIC LOW

Automatic low speed operation is utilized when the
amount of precipitation impinging on the windshield
exceeds the automatic int to automatic low thresh-
old. This threshold includes sufficient hysterisis to
prevent cycling between automatic int and automatic
low speed operation with a steady amount of precip-
itation accumulation on the windshield.

5. AUTOMATIC HIGH
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Automatic high speed operation utilized when the
amount of precipitation impinging on the windshield
exceeds the automatic low to automatic high thresh-
old. This threshold includes sufficient hysterisis to
prevent cycling between automatic low and auto-
matic high speed operation with a steady amount
of precipitation accumulation on the windshield.

6. WASH MODE

The rainsensor monitors the multifunction switch to
determine if the wash function is selected. Rain-
sensor enables the wiper motor to run in low speed
during the wash mode and performs wipes from 2.5
to 3.8 sec.

7. MANUAL MODE

The rainsensor determines when a manual mode
such as manual low, mist, off or manual high is
selected. The column switch performs these modes
and the rain sensor has no affect.

REPLACEMENT

The rainsensor module is mounted to the optocoupler
using two snap fit stainless steel clips.

This allows the rainsensor module to be easily removed
and replaced in the event of a rainsensor module failure.

If the windshield requires replacement, the existing
rainsensor module may be unsnapped from the original
windshield and reinstalled onto the new windshield. It is
snap-fit to the new optocoupler, an integral portion of the
replacement windshield as delivered by the replacement
windshield manufacturer.

TROUBLESHOOTING

The rainsensor has two levels of fault detection as
described below:

1. FAULT A

Fault A is indicated when the sensor has detected
that the sensor servo operating point is above the
expected limits. This is an indication of damage
to the windscreen in the area of the coupler or the
sensor has been removed from the coupler.

2. FAULTB

Fault B is indicated when the sensor has detected
that it no longer is responding to rain signals.

This is an indication of damage to the windscreen
in the area of the coupler or, more likely, that the
sensor has detected an electrical failure within the
sensor.

3. ATTACHMENT GRADE VALUE

Attachment grade is used to determine when a fault
in A is detected. The attachment grade value is set
at 140. This allows the product to operate in all
conditions other than the most severe damage the
windscreen.

4. USE SENSITIVITY ADJUSTMENT TO INDICATE
FAULT

A method to indicate detected faults is available to
a service garage technician by using the sensitivity
input and the wipers as an indicator. The service
method is described as follows:

e With ignition “ON", move the sensitivity adjust-
ment to the high sensitivity setting.

¢ Decrease the sensitivity by one setting.

o |f a wipe occurs, then Fault A has been detected
and the service technician should assure that
the coupler area on the windscreen is not
damaged and the sensor is secured to the
coupler.

» Decrease the sensitivity one more setting.

e |f a wipe occurs, then Fault B has been de-
tected and the sensor should be removed and
replaced with a known good sensor.

CAUTION

When the ignition key is “ON” and the multifunction
switch is in the auto position the wiper could operate
in the following conditions.

e Be careful not to touch the upper sensor front
window glass.

¢ Be careful not to scrub the upper sensor front
window glass with a cloth.

¢ Be careful not to vibrate the front window glass.
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WINDSHIELD WIPER/WASHER

SWITCH  emnazaoo

INSPECTION

Check the switch for continuity between the terminals.

WIPER AND INTERMITTENT VOLUME SWITCH

[M26-2]
Terminal
Position 11234 |5]| 6|13 |14
MIST O+0O
OFF OT10
INT Oan®) O+O | OO
LOW O O
HI O
KTDAO40D
WASHER SWITCH [M26-2]
- Terminal - 8
OFF
ON O——0

KTDAQO40E

If continuity is not as specified, replace the wiper and

washer switch.

M26-2

9|10

13(14

ETHA240A
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INSTALLATION

1.

ETHA2550

Install the wiper arm to the specified position.

Specified position

A B

Distance (mm) 50 45

2.

ETHA085C

Set the washer nozzle on the specified spray posi-
tion.

ETHA065D

FRONT WIPER MOTOR

INSPECTION

ETHA2450

SPEED OPERATION CHECK

1.
2.

Remove the connector from the wiper motor.

Attach the positive (+) lead from the battery to
terminals 4 and the negative (-) lead to terminal 1.

Check that the motor operates at low speed.

Connect the positive (+) lead from the battery to
terminal 4 and the negative (-) lead to terminal 2.

Check that the motor operates at high speed.

4. Ignition

1. Low
2. High 5. Parking
3. Ground 6. Blank

ETHA245A

AUTOMATIC STOP OPERATION CHECK

s

Operate the motor at low speed.

top the motor operation anywhere except at the off
position by disconnecting terminal 1.

Connect terminals 5 and 1.

Connect the positive (+) lead from the battery to
terminal 4 and the negative (-) lead to terminal 3.

Check that the motor stops running at the off
position.

ETDA155B
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FRONT WASHER MOTOR

INSPECTION  emsisoo

1.

N

With the washer motor connected to the reservoir
tank, fill the reservoir tank with water.

Connect positive (+) and negative (-) battery cables
to terminals 2 and 1 respectively to see that the
washer motor runs and water is pumped.

ETA9180A
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REAR WIPER/WASHER

COMPONENTS  erhazeoo

Rear wiper motor and link
Cap

Nut

Cover

Rear wiper arm and blade
Nut

IS S ol e

ETHA260A



REAR WIPER/WASHER BE -59
REAR WIPER MOTOR
REMOVAL ETHA2650 I [RD7]
1. Remove the tailgate frame upper and side trim. 1 2 | 3| 4
1. Battery(+) 3. Switch
2. Parking 4. Earth
KTDA170A

ETHA265A

2. Remove the tailgate trim panel.

ESHAQ10C

3.

ESHA010J

4. Installation is the reverse of the removal process.

INSPECTION  emineroo

1. Remove the connector from the rear wiper motor.

2. Connect positive(+) and negative(-) battery cables
to terminals 1 and 4 respectively.

3. Check that the motor operates normally, and replace
the motor if it operates abnormally.

INSTALLATION  etnazsoo

1. Install the rear wiper arm to the specified stop

position.
Specified position A
Distance 60mm

ETHA070C

2. Set the washer nozzle on the specified spray posi-

tion.

ETHAQ70D
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REAR WASHER SWITCH

INSPECTION  emaceso

1. Disconnect the connector from the rear wiper and
washer switch.

2. Check for continuity between the terminals.

[M23]
Lo e gl 2346|910
ON —+0
Wiper switch | OFF O O
INT Oan®
Washer switch | ON | O O
lumination | Tail | OO
KTDA171C

ETHA285A
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REAR WASHER MOTOR

lNSP ECTEQN ETHA2750

1.  With the washer motor connected to the reservoir
tank, fill the reservoir tank with water.

2. Connect positive(+) and negative(-) battery cables
to terminals 1 and 2 respectively to see that the
washer motor runs and water is pumped.

ETHA275A
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SEAT WARMER

SEAT WARMER SYSTEM  emozos0

WARMER

WARMER

ETA9205A

SEAT WABMER SWITCH
Connector No : M145, M146

INSPECTION  emnaseso

: - . 1 2
Inspect the switch continuity between terminals as below.
. 3 4 5 6
Terminal ; 5 3 4 - 6
. 't ~
Switch position (Component Side)
ON O U O
ETHA325B
OFF O O

ETHA325A

If the continuity is not as specified, replace the switch.



SUNROOF

BE -63

SUNROOF
SUN ROOF SWITCH

INSPECTION  emiasaco

1. Using an ohmmeter, check for continuity between
the terminals.

2. If the continuity is not as specified, replace the

switch.
Terminal
112|314/ 5(6/7|8|9 /|10

Condition
Slide |Open| | ©OT©
switch

Close G
Tiy | P T T°
switch Down | © o |

ETHA330A

[M138]

1[2] X [3]4]
5/6/7]8]9]10]

ETHA045C
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SUN ROOF RELAY

!NSPECT!ON ETHA3350

Check for continuity between the terminals.

Terminal
Position 1 23| 4,56 7|8

Battery voltage not O
supplied
(coils not energized) | O O O

supplied
(coils energized)

O
Battery voltage OO SH----1-®
®-

©
oo

®---O Indicates battery connection

ETHAS35A

ETHA130A
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SUN ROOF MOTOR

!NSPECT!QN ETHA3400

1.  Remove the overhead console lamp.

2. Disconnect the motor connector from sun roof har-
ness.

3. After applying DC 12V to the terminal 8, apply the
terminal 3 to the ground.

4. Check that the motor turns in the direction of the
sunroof when tilted down and is open.

5. Reverse the connections and check that the motor
turns in the direction when the sunroof is closed and
tilted up.

Connector No: MM10

ETAA2158B
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HEAD LAMPS

LIGHTING SYSTEM  emaesoo

PRE-AIMING INSTRUCTIONS

The headlamps should be aimed with the proper beam-
setting equipment, and in accordance with the equipment
manufacture’s instructions.

NOTE

lf there are any regulations pertinent to the aiming
of headlamps in the area where the vehicle is to be
used, adjust io as to meet those requirements.

Alternately turn the adjusting bolts to adjust the head-
lamp aiming. If beam-setting equipment is not available,
proceed as follows:

1. Inflate the tires to the specified pressure and remove
the load from the vehicle except a driver, spare tire,
and tool.

2. The vehicle should be placed on the flat floor.

Draw vertical lines (Vertical lines passing through
respective headlamp centers) and a horizontal line
(Horizontal line passing through center of head-
lamps) on the screen. ‘

With the headlamp and battery in normal condition,
aim the headlamps.

Make the vertical and horizontal adjustment of the
lower beam to the standard values by using the
adjusting knobs. '

ETA9230A

W3 : Distance between the fog lamp bulb center

ETHAOQ75B

H1 : Height between the head lamp bulb center and ground (low beam)
H2 : Height between the head lamp bulb center and ground (high beam)
H3 : Height between the fog lamp bulb center and ground

W1 : Distance between the head lamp bulb center (low beam)
W2 : Distance between the head lamp bulb center (high beam)

W3 : ETHAO75A

ETHA290A
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HEAD LAMP AND FOG LAMP AIMING POINT
Unit : mm
Vehicle condition H1 H2 H3 W1 w2 W3 L
Without driver 700 694 365
- 1,254 978 1,270 3,000
With driver 685 679 350
ETHA290B
e Turn the low beam on without driver. The cut-off line
is projected in the allowable range (shaded region).
Car axis
Vertical line of left bulb center
Vertical line of right bulb center
Herizontal line of head /
lamp low bulb 30 .
\ Upper limit
i /
CUT-OFF LINE / 1
15 Lower limit T
P Wit

Ground line

ETHAQ75C
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e Turn the high beam on without driver. The hot-zone
is projected in the allowable range (shaded region).

W2

H2

Car axis
Vertical line of left bulb center
] ) Vertical line of right bulb center

Horizontal line of head

lamp highbulb 45 90  Upper|limit /
fouc nf atdal 90 2 90

\ > |
R Lower|limit

Ground line

ETHA075D

¢ Turn the front fog lamp on without driver. The cut-off

line is projected in the allowable range.

Vertical line of right bulb center

Car axis
Vertical line of left buib center
Horizontal line of fog \
lamp bulb center 80 o
Upper limit
!
/ / /7
[s2]
T
W3

Ground line

ETHAQ75E
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HEAD LAMP RELAY  emasoso
INSPECTION

1. Pull out the headlamp relay from the relay box in the
engine compartment.

2. Check for continuity between terminals.

. Terminal 1 5 3 5
When de-energized OO0
When energized O——0 E——=
NOTE:

1. O——): Indicates that there is continuity
between the terminals.
2. &—: Indicates that power is supplied.

ETHA305A

I

!
|
5

L

)

]
3

gg 1]

ETDA2118
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or off automatically in accordance with the detection

AUTO LIGHT CONTROL MODULE  emnacoso

illumination.
DESCRIPTION
The auto light control system operates by using the auto
light switch, and turns the head lamp and tail lamp on
SPECIFICATIONS
items Specifications
Rated voltage DC 12V
Operating voltage DC av~i6V
Load Max. 200mA (Relay)
Operating temperature range -30°C~+80°C

CIRCUIT DIAGRAM

DIMMER PASSING S8W  LIGHT SW

—ao o
IGN2. SW EB | HI [HU[HS?) [Ts[HS[EL putd
Lo OFF |
TAIL HEAD HI | —0 | OO
RELAY | | RELAY [ P | CH—FC10 | oFoFo
6- ‘ m o0
i T
|| 4?’ | T
@3 — - J =
O _C o o »
IGNT. SW 5

|

) HEAD LAMP
INDICATOR

AUTO LIGHT CONTROL UNIT LH Cé RH é\‘
| ~o—'

_ZZ_ BATTERY LH|
i l | ‘[ o= RH
i - ~
,_L,

= I Y SRR,
Hi LO HI LO

HEAD LAMP

|
I

‘.]\I\ |

TAIL LAMP

ETHAO80A




HEAD LAMPS BE -71
PIN CONNECTION
[M65]
T —
112134516
B U
1. Ground Terminal Voltage
2. Tail lamp relay 1 Earth
3. Head lamp relay 2 5V(Normal), OV(Tail lamp relay)
4. Detection illumination input 3 12V(Iignition ON)
5. Auto light switch 5 5V(Normal), OV(Switch ON)
6. IGN. switch 6 12V (Ignition ON)
ETHA285A
. DETECTION ILLUMINATION
TYPE CONDITION TAIL LAMP HEAD LAMP
ON 50.8+3(LUX) 13.6x1.4(LUX)
Non solar glass
OFF 99.4+6(LUX) 25.9+3(LUX)
ON 23.8+£3(LUX) 5.7+1.4(LUX)
Solar glass
OFF 46.7+3(LUX) 12.2+1.4(LUX)
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TURN/HAZARD LAMPS
TURN/HAZARD SWITCH

INSPECTION  emnasioo

1. Disconnect the negative (-) battery terminal.
2. Remove the cluster facia panel.

3. Disconnect the connector from the hazard lamp
switch.

ESHAO40V

4. Operate the switch and check for continuity between
terminals by using an chmmeter.

[M55]
Terminal
1123|567 (8] 9]10
Position

OFF 5@21) O O

On0)
ON (\ oto
KTDA213C

[M55]

112 31 4

KTDA213B



TURN/HAZARD LAMPS
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FLASHER UNIT

lNSPECTION ETHA3150

1. Remove the flasher unit from the relay box.

2. Connect the positive (+) lead from the battery to
terminal 2 and the negative (-) lead to terminal 3.

KTDA212A

3. Connect the two turn signal lamps parallel to each
other to terminals 2 and 3. Check that the bulbs turn
on and off.

NOTE

The turn signal lamps should flash 60 to 120 times
per minute. If one of the front or rear turn signal
lamps has an open circuit, the number of flashes
will be more than 120 per minute. If operation is not
as specified, replace the flasher unit.
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COURTESY AND TRUNK LAMPS
OVERHEAD CONSOLE LAMP

INSPECTION ETHA2100

Remove the overhead console lamp and check for
continuity between the terminals.

¢« VEHICLES WITHOUT SUNROOF

[M132]
Sort | ROOMLAMP | yap | AMP SWITCH
SWITCH
Position
LH RH
ON | DR |OFF
Terminal ON |OFF | ON |OFF
1 Q @ Q
2 g) CP
. o |of |9o
ETHAO45E
[M132]
1 213
4|5/6|7]8

ETHAQ45A



COURTESY AND TRUNK LAMPS
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CIRCUIT DIAGRAM  ervaziso

Oo—e—e

LH MAP LAMP SW I
O
¢
b
RH
% o

B+

DIGITAL CLOCK

OFF

O
)

o]
z

ROOM LAMP SW

e VEHICLES WITH SUNROOF

[M138]
Sort
o ROSOVI\\,/:TLQXP MAP LAMP SWITCH
Position
LH RH
. ON | DR |OFF
Terminal ON| OFF|ON | OFF
3 O Q O O
4 O
7 O O O

ETHAQ45F

ETHA045B

[M138]

314

9110

ETHA045C
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CIRCUIT DIAGRAM  ernaze00

®

LH MAP LAMP SW Z
- ‘T@/&w_l OFF =2
[45]
e %
b e DR
. : %
3 : B+
L DIGITAL CLOCK |
7
: O
G
L D)
5 O
g O
I

ETHAQ45D
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IMMOBILIZER CONTROL SYSTEM When the codes are aligned, the ICM sends signals to
the ECM so that starting is possible.

IMMOBILIZER SYSTEM  enuoss ICM : Immobilizer Control Module
DESCRIPTIONThe immobilizer system is an anti-theft )
device which enables starting to be possible only when
the mechanical and wireless secret codes are aligned
simultaneously.

ECM : Engine Control Module

The transponder built in the ignition key signals its unique
frequency code and at this time the ICM compares it with
the memorized code.

SYSTEM BLOCK DIAGRAM

ENERGY

i

XX

i FIXED CODE
TRANSPONDER COIL ANTENNA

e -

K-LINE : ANSWER REQUEST
CODE CODE

DLC ECM

B6BE705A
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COMPONENT

A. TRANSPONDER KEY B. COIL ANTENNA

B880BO1A B6BE225C

C. IMMOBILIZER CONTROL MODULE D. ENGINE CONTROL MODUEL

B6BE710D B6BE710E

DESCRIPTION

COMPONENT , DESCRIPTION

When ignition is "ON", the coil supplies energy to the transponder,
which in turn accumulates energy in the condenser. Once the energy
supply from the coil has stopped, using the stored energy in the con-
denser, the transponder transmits the ID CODE.

TRANSPONDER (built-in keys)

Supplies energy to the transponder.
COIL ANTENNA Receives signal from the transponder.
Sends transponder signal to the ICM.

Supplies power to the coil antenna.

Receives and analyzes signal from the coil antenna.
Transmits signal to ICM

Stores VIN which composes of the ID CODE and password.

IMMOBILIZER CONTROL MODULE

With the ignition "ON", the ECM receives information from the ICM

ENGINE CONTROL MODULE O
and permits injection to take place.

ID KEY Must be used first to register the unique ID CODE in the ICM.
KEVS This ID CODE is then recorded into the master keys.
MASTER Once the ID CODE is recorded into the MASTER KEY, this key is for
general use.

By connecting the voltmeter or HI-SCAN, control module diagnostic

DATA LINK CONNECTOR
code can be read.
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KEY REGISTRATION

1. ID Code registration sequence

Unregistered

Using ID key, turn ignition "ON" then "OFF".
ID Key is now registered in the ICM. ]

Within 10 seconds
per each key

Using master key 1, turn ignition "ON" then "OFF".
Master key 1 is now registered on the ICM.
Repeat for master key 2.

Registration sequence complete.

ETHA345A

If a new set of master keys needs to be produced,

2. Master key correction
it can be done by two methods:

a. Using ID key

Registration complete status of ICM

Using ID key, turn ignition "ON" then "OFF.
ID Key is now registered in the ICM

Remove ID key ]

Within 10 seconds
per each key

Insert new master key 1 and turn ignition "ON" then
"OFF". New master key 1 is registered on the ICM. ]
Repeat for master key 2.

Sequence complete

ETHA345B

b. Using password
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Registration complete status of ICM

Insert new master key and turn ignition "ON".

Wait 5 seconds.

Input password using tester.

=

|
Within 10 seconds

New master key 1 is registered. |
Remove key. |

Within 10 seconds
per each key

Insert new master key 2 and turn ignition "ON" then
"OFF". New master key 2 is registered. [
Remove key.

Sequence complete

NOTE

o Once the password is mis-registered, it is impossible to register new password during 10 seconds
regardless of ignition ON/OFF.

o When the master 3 keys have been registered, the codes for existing master keys are all cleared.

o The password should consist of 4 numbers among ten (0~9) numbers.

ETHA345C
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BE -2 BODY ELECTRICAL SYSTEM

GENERAL

INSTRUMENTS AND WARNING
SYSTEM ETHAQQ10

SPECIFICATIONS

Warning lamps Bulb wattage (W) Color
Hlumination 3.4 Beige
High Beam 3.0 Blue
Low fuel 3.0 Amber
Turn signal (LH, RH) 1.4 Green
Battéry (Charge) 1.4 Red
Oil pressure ‘ 1.4 Red
Air bag 1.4 Red
Parking brake 14 Red
Seat belt 14 Red
Check engine 1.4 Amber
ABS 1.4 Amber
Door ajar 1.4 Red
Tailgate open 1.4 Amber
Cruise 1.4 Green
Fog lamp 1.4 Green
Immobilizer 1.4 Amber
P 1.4 Green
R 1.4 7 Amber
AT N 1.4 Green
D 1.4 Green
3 1.4 : » Green
2 1.4 Green
L - 1.4 ' Green
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SERVICE SPECIFICATIONS

ETHA0050

ems Specifications
Speedometer
Type o Cross coil type.
Input spec. o HalllC type : 4 pulses/rev.
indication o Km: At 837 rpm x 4 pulses/rev. indicate 60 Km/h
o MILE : At 1026 rpm x 4 pulses/rev. indicate 60 MPH
Standard values
Velocity (Kmv/ h) 20 40 60 80 100 120
Tolerance (Km/ h) | 20-24.1 40-43 60-64.1 80-85.2 100-105.2 | 120.5-126.3
Tolerance (Km/ h) | 20.8-25.4 40-44 80.8-65.4 | 81.4-86.8 | 102.6-108.2 | 123.5-129.6
| Velocity (Km/ h) 140 160 180 200 Remarks
Tolerance (Km/ h) |140.5-146.7 | 160.5-167.5| 181-188.4 | 201-209.1 | EXCEPT, EEC & GENERAL
Tolerance (Km/ h) | 144.4-151 | 165.4-172.4| 186.3-193.8| 207.2-215.2 EEC, GENERAL
Velocity (MPH) 10 20 40 60 80 100
Tolerance (MPH) | 10-125 20-22 40-42.6 60-63.4 80.3-B4.1 100.3-104.7
Tolerance (MPH) | 85-11.5 | 185-21.5 | 385415 | 58.3-61.7 78-82 97.7-102.3
Velocity (MPH) 120 Remarks
Tolerance (MPH) [120.3-125.3 EXCEPT USA
Tolerance (MPH) |117.5-1225 USA

Tachometer

Type
Standard values

Fuel gauge
Type

Standard values

0 Must tap the speedometer with hand to prevent hysterisis effects when inspected.

o Cross coil type. (4 cyl: 2pulses/ rev, 6 cyl: 3pulses/ rev)

Revolution{RPM)

1000

2,000

3,000

4,000

5,000

6,000

7,000

Tolerance(RPM)

+100

+125

+150

+200

+250

+300

+350

o Must tap the tachometer with hand to prevent hysterisis effects when inspected.

o Cross coil type (Fixed point type : Pointer should not fall into the "E" point but indicate
remaining fuel level when |G. off).

Level Gauge Tolerance assembled
eve Resistance (Q) with fuel sender (°)
E (Empty) 95 -40 133
1/2 32.5 0+5.3
F (Full) 7 4035

o Inspection order: E~>F—E
The indications must be read at least 7 minutes after the input of the datum resistance

value to each measuring point.
o Point stabilty tolerance : Within 9°
Apply the power for 10 minutes. Then turn off the power source for 30 minutes and

read the position of the pointer.

ETHAOQOSA
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BODY ELECTRICAL SYSTEM

Indication standard

Resistance of
temperature sender

items Specifications
Temperature gauge |
Type o Cross coil type (Intermedia stability type).

Temperature Angle (°) Assembled tolerance (°C)
55°C -40 -
85°C~110°C -7+2 74
Red zone (over 125°C) over 35«5 35 %
o Inspection order: OFF=>C-H
Temperature (°C) 55 85 110 125
Resistance (Q2) 157 48.4 24 15.2

ETHAQ05B
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TROUBLESHOOTING  emnoi00 harness, the radio, the cassette tape deck, the CD player,
the speaker, and antenna. Troubleshooting enables you
AUDIO to confine the problem to a particular area.

There are six areas where a problem can occur: wiring

Turn ignition key to
ACC position

Turn on the radio or the

tape player 1) Place balance and fader control
| to center position.
| 2) Set volume control to proper
Verify customer com- positicn.
plaint or identify symptom

I Sound } | Radio J [Cassette playerl I Noise J [CD player I IMiscellaneousJ

See CHART 1 See CHART 2 See CHART 3 See CHART 4 See CHART 5

Seek/scan

problem "Eating” tape . Antenna

Faint reception Poor volume

See CHART 6 See CHART 7 See CHART 8 See CHART 9 See CHART 10

ETHAO10A
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BODY ELECTRICAL SYSTEM

CHART 1 ETAA0110

Sound

1. Radio and tape player
have no sound at all.

All speakers

lllumination lights

]

LOne speaker ]

N
l Check speaker harness -

> [Repar |

Are all connectors behind
the radio and tape player
properly connected ?

Yes

Is there voltage (12V) be-

and body ground ?

tween terminal 7 of the M10

Yes

Are the radio and player
properly connected ?

Yes

No Connect
properly
Check speaker NG
connector A’
OK
No | Check Connect
wire correctly
- Temporarily install OK
No | Reinstall another speaker. 4,
properly
‘ NG
Replace
speaker

output connector of radio
and car.

Check connection between

Replace radio unit T

OK

[ Replace radio unit

-

ETAA010B
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| 2. Tape player OK but no sound from radioj

1

- Inspect antenna plug

Replace radio unit

Inspect antenna and
antenna cable, and
replace if necessary

ETAS010C

Repair harness

Repair speakers

poor tone quality ?

Check that the antenna is Yes . OK
?
pluged into the radio. Reinsert plug, OK
‘ Not OK _
No o Yes
Does radio alone work ?
insert properly v
No|
Temporarily install OK
another antenna. OK ?
Not OK
Replace radio
CHART 2 emsoino
Radio problem
|
[ |
Weak Poor tone
Check antenna Tune correctly. Still poor ?
(extend antenna fully) Yes
Check for shorts in speaker Yes
Check connection of harness
antenna vplug No
Check for object lying on Yes
Temporarily install another speaker and rattling
antenna. OK ? No
Not OK Extend antenna. Still poor ?
OK Replace radio Yes
Check antenna and lead-in
Check by testing antenna for broken connegtors. Yes
Does the tester indicate an
open circuit ?
No
Does propagation cause

Replace antenna

NG

Replace radio unit

ETA9010D
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ETAS0140

CHART 3
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CHART 4

ETA30150

1. RADIO

plug, is there a noise ?

When pulling out the antenna

No

Noise

Start the engine

- Tune correctly, still noise ?

Yes

Not OK

Check connectors

OK

Fully insert connector

Not OK

Check mounting screws

OK

Is the antenna lead-in routed

Tighten the screws

bYes

too close to a harness ?

No

ON . OFF
Engine

Yes

When pulling out the antenna

Reroute the antenna lead-in

Yes

plug, is there a noise ?

Yes

ries, i.e. horn, wipers, etc.)

If noise still occurs after checking
the above points, check for outside
noise sources (various accesso-

Is wiring correct ?

No

Repair harness

No

Replace radio unit

Noise from outside source
(No fault in radio unit)

ETA9010F
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CHART 4 (CONTINUED) emsoico

2. TAPE

Noise

Start the engine

Check ground

Not OK

OK

Check mounting screws

Not OK

Ground completely

OK

Check with another tape

OK

Tighten the screws

Not OK

Is wiring correct ?

Yes

Tape is defective

No.

Repair-harness

Replace radio unit

ETA9010G
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CHART 5 ETA90170

1. CD WILL NOT BE ACCEPTED

Does the shutter open when a CD is

No

inserted ?

Yes

Is CD rejected from approx. 156mm
depth of the insertion panel even
though CD can be inserted ?

No

Take out the CD

Yes

Though CD is completely inserted
once, "error" is displayed and the CD
is rejected ?

No

OK

Yes

Check CD.

o Is the labeled side faced downward ?

o Is the recorded face of the CD dirty ?

o Does dew exist on the recorded
face of the CD ?

Yes

OK

No
Replace CD.

Insert the CD correctly or check to
see if the CD is defective.

2. NO SOUND
. . . Yes
qus it ply if a good quality CD Replace defective CD.
is inserted ?
No
Yes Return it to normal temperature, Yes
Does the "WAIT" indicator flicker ? and recheck operation. OK
Does it operate properly ?

No

Are the radio and CD player

No

NO | sSecurely connect the

connected securely ?

Yes

radio and CD player.

Repair or replace CD player

(The combined radio cassette must
operate properly.)

ETAZ010H

ETA90100
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3. CD SOUND SKIPS

1. Sound sometimes skips during parking.

Is CD face scratched or dirty ? , ‘Yes CD is defective, or clean CD.
No
Does it play properly if CD is replaced No

Repair or replace CD player.

with an existing proper CD:'?

Yes

Replace CD.

2. Sound sometimes skipes during driving.
(Stop vehicle, and check it.)
(Check by using a CD which is free of scratches, dirt or other abnormalities.)

Check the sound skipping during
driving in detail, and contact a
service shop.

Does sound skip when the side of CD No
player is tapped ?

Yes

Securely mount the CD player.

ETA90101
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4. SOUND QUALITY IS POOR

Does it play properly if another good- Yes :
quality CD is loaded ? Replace CD

No

Repair or replace CD player.

5. CD WILL NOT EJECT

Is the key switch (ignition key) at No

ACC or ON 2 Turn the key to ON.
Yes

Is the combined amplifier or radio No

connected securely 7

Securely connect.

Yes

If CD does not eject, don't eject it.
The player may be damaged.
Therfore, contact a service shop for
repairs.

6. NO SOUND FROM ONE SPEAKER

Is CD player securely connected to No
the combined radio ?

Securely connect them.

Yes

Does it play properly if another CD ~ Yes
player is combined ?

Repair or replace CD player.

No

Repair or replace the combined radio.

ETA9010.
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CHART 6 ETAS0200
Faint reception

Are both reception and static faint| Yes| Temporarily install another Yes

even when antenna is fully length- speaker. OK ? Replace speaker

ened ?

No
No Replace radio unit
Inspect antenna
No| Temporarily install another
|7 antenna. OK ?
Yes
Replace radio Inspect antenna and cable and
repair if necessary.
ETA9010K
CHART 7 emsce0

Poor Volume
Does the problem disappear )
when switching from the cas- No Improperly connected harness gorrect thetionnecnont of the
sette to the radio ? or connector. arness or the connector.

Yes
No
Is the tape player head OK ? Dirty, worn or damaged tape Clean or replace the tape
player head.

Yes

player head, improperly installed
tape player head.

Correct the connection or re-

Impropetrly connected tape player
head wire or a malfunction in the
tape player itself.

The tape being used was recorded
normally.

place the malfunctioning parts.

Use tapes which have been

recorded in stereo.

ETAS010L
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C H ART 8 ETA20220

Seek/scan problem

Is antenna lead-in properly in- | No
stalled ? Install antenna properly
Yes
Check that the antenna plugis | g
inserted completely into antenna Fully insert antenna plug
receptacie.
Yes
Check antenna and lead-in for | No
broken connectors. Tester indi- Replace antenna
cates open circuit ?
Yes

Replace radio unit

ETAS010M

C H A RT 9 ETA90230

"Eating" tape
Check capstan and pinchroller |Yes Clean head, capstan, and pinchroller.
for oxide and dirt build-up Use head cleaner or isopropyl alcohol
No
Check for tape loose in cassette Yes Tighten tape using a pen or pencil
No
Check whether C-120 or longer | Yes Use C-30, 60, 90 tapes (Because C-
tape is used 120 tape is very thin and delicate)
No
Check with another tape OK Tape is defective. Change tape
Not OK
Replace tape player

ETAS010N
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CHART 10

ETAA0240

1. MOTOR ANTENNA WON'T EXTEND OR RETRACT

Clean and polish the surface of the antenna rod.

Is the radio power switch "ON ?"

Yes

Is voltage (approx. 12V) applied to
the radio's motor antenna terminal ?

Yes

Is the antenna bent ?

No

Is the antenna relay OK ?

Yes

Is the motor OK ?

No_ I Switch it ON.
No Repair or replace the radio
Yes Repair the bend, or replace the
antenna rod.
No Replace the antenna relay.
No Replace the motor.

Yes

Repair the harness.

2. MOTOR ANTENNA EXTENDS AND RETRACTS BUT DOES NOT RECEIVE

Is the antenna® itself OK ?

Yes

Is operation normal when a new an-
tenna assembly is directly installed to
the radio ?

N
° Replace the antenna.
No Refer to "Radio troubleshooting”
(Chart 2))

Yes

Replace the feeder cable.

ETAAO10P

TROUBLESHOOTING ETHAO700
Trouble symptom Possible cause Remedy
One lamp does not light Bulb burned out Replace bulb

(all exterior)

Socket, wiring or ground faulty

Repair if necessary
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Trouble symptom Possible cause Remedy
Headlamps do not light Bulb burned out Replace bulb

Fuse 28 (10A) blown
Headlamp relay faulty
Lighting switch faulty
Wiring or ground faulty

Replace fuse and check for short
Check relay
Check switch

Repair if necessary

Tail and license lamp do not light

Tail lamp fuse blown (10A)
Fusible link blown
Taillamp relay faulty
Lighting switch faulty
Wiring or ground faulty

Replace fuse and check for short
Replace fusible link

Check relay

Check switch

Repair if necessary

Stop lamps do not light

Fuse 24 (15A) blown
Stop lamp switch faulty
Wiring or ground faulty
Stop lamp relay faulty

Replace fuse and check for short
Adjust or replace switch

Repair if necessary

-} Replace relay

Stop lamps stay on

Stop lamp switch faulty
Stop lamp relay faulty

Adjust or replace switch

Replace relay

Instrument lamps do not light
(taillamps light)

Rheostat faulty
Wiring or ground faulty

Check rheostat

Repair if necessary

Turn signal lamp does not flash on
one side '

Bulb burned out
Turn signal switch faulty

Wiring or ground faulty

Replace bulb
Check switch

Repair if necessary

Turn signal lamp does not operate

Fuse 3 (10A) blown
Flasher faulty
Turn signal switch faulty

Wiring or ground faulty

Replace fuse and check for short
Check flasher
Check switch

Repair if necessary

| Hazard warning lamps do not oper-
ate

Fuse 23 (10A) blown
Flasher faulty
Hazard switch faulty

Wiring or ground faulty

Replace fuse and check for short
Check flasher
Check switch

Repair if necessary-

| Flasher rate too slow or too fast

Lamps’ wattage are smaller or larger
than is specified for use

Defective flahser

Replace lamps

Replace flasher

Back up lamps do not light up |

Fuse 11 (10A) blown
Back up lamp switch faulty

Wiring or ground faulty

| Replace fuse and check for short

Check switch

Repair if necessary

Overhead console lamp do not light
up

Fuse 16 blown

Wiring or ground faulty

Replace fuse and check for short

Repair if necessary
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AUDIO SYSTEM

AUDIO UNIT

COM PONENTS ETHA0850

<H940A>

ERARTAIEYET] CO/CASSETTERM-AM TUNER RECEIVER

ST@CD W%% mfé\m&g CLASSIC
o~ ] : (N 7 JATZ
P8 5588599 %

’0'/ \ U [ ameev [ o0 ]j tise
- y— —
= Pl 2/l 3 | a| 5l s
\_/ | @ REW «r,{ Lo FF RET
ETHAQOS5C
T 1 '@
ey 8
K4
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C 0O o
20960
/A\ e
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OCTCTO Q
VoY Y
& @
ETHA005D
16P CONNECTOR NO. NOTE 3P CONNECTOR | NO. NOTE
1| ANT B+ 1 GROUND
[M36] 2 | EXT-AMP RR LH(-) INPUT ’ SIGNAL
e et I g ||| e
oy Y - -
D@ @O E®@[ | 5 |exT-AMP RR RH() INPUT ETHAOOSF
®OW(1R3W [ | ¢ ’A”ég)
A s 8P CONNECTOR | NO. NOTE
ETHAOOSE | ¢ | EXT.AMP RR LH(+) INPUT (CD CHANGER) | 1 R
10 | EXT-AMP FRT LH(+) INPUT 2 CD ON
11 | NC 3 BUS
12 | AMP REMOTE 4 B+
13 | EXT-AMP FRT RH(+) INPUT 5 | M.GROUND
14 | EXT-AMP RR RH(+) INPUT 6 NC
15 | ILL(®) 7 L
16 | BACK UP{+) ETHAO005G 8 A.GROUND

ETHAOB5A
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<H940B>
[FNGIAEED  CASSETTE/FM-AM TUNER RECEIVER
(W;E Pr—
‘ DISC ﬁﬁf—ﬂ@ 4-}“@&@@ (}ﬂ x E—:’
J
BASSBAL-PUU.-F
l Drmwelcoonmmuscxnm J s
L———%—J l S
ON/ D1GITAL ADID
vor \ FM-AM < TAPE > r CDCHG j}
‘x ;’ 4 s [ 5 ] 6
v } t REW )<|< | ‘ FF RPT
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C_H>C >
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o |- e 2ogogog
A== I -
o} DUUUUUUUUUDDUU@UUUU!UUUUUMUU o
)
@ \poooooooopooonooonno U HEHH M ©
— ARARAARASAAARARARRARRA =
16P CONNECTOR NO. NOTE 3P CONNECTOR | NO. NOTE
1 |ANTB
(Mss] | 2 | EXT-AMP RRLH() INPUT 1| GEOUND
3 EXT-AMP FRT LH(-) INPUT 3 REAR SIGNAL
l ‘ 4 EXT-AMP FRT RH(-) INPUT ]
@OO @EIE®D[ | 5 | EXT-AMP RR RH() INPUT ETHACOSF
.@.@@@@| ’@@ 5 ;\Lég)
: A 8P CONNECTOR | NO. NOTE
ETHAOOSE | g | EXT-AMP RR LH(+) INPUT (CDCHANGER) | 1 R
10 | EXT-AMP FRT LH(+) INPUT 2 CD ON
11 N.C 3 BUS
12 AMP REMOTE 4 B+
13 EXT-AMP FRT RH(+) INPUT 5 M.GROUND
14 EXT-AMP RR RH(+) INPUT 6 NC
15 ILL(+) 7 L
16 | BACK UP(+) ETHAQ05G 8 A.GROUND

ETHA085B
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<H910C>

ASS Bl Pt £y T

.\

1 FULL LOGIC CONT E T.
t UL LIGIC CONTRCL DECK {] J é TAPE

~

O
QEPE

ST MTL
FM 2

)

CASSETTE /RECEWER

ETHA005Q

ETHAOQO5R

16P CONNECTOR

z
(]

NOTE

—E—:'—r‘ ']
7@@@ @elew

®@ODLEHBG BB

O©ONDO A W=

ETHAOQ05S 11

AUTO ANTENNA
SPKR RR LH(-)
SPKR FRT LH(-)
SPKA FRT RH(-)
SPKR RR RH(-)
ILL(-)

ACC(+)
GROUND

“| SPKR RR LH{+)

SPKR FRT LH(+)
NC

N.C

SPKR FRT RH(+)
SPKR RR RH(+)
ILL(+)

BACK UP(+)

ETHA085C
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REMOVAL AND INSTALLATION  ersosoo

1. Disconnect negative (-) battery terminal.

2. Remove the center facia panel and disconnect air
temperature switch connector.

ESHA040Q

3. Loosen the screws holding the audio and remove
the audio assembly from the mounting bracket.

4. Installation is the reverse of the removal process.

SERVICE INSTRUCTIONS  emaomso
TAPE HEAD AND CAPSTAN CLEANING

1. To obtain optimum performance, clean the head,
and capstan as often as necessary, depending
on frequency of use and tape clean the head
and capstan as often as necessary, depending on
frequency of use and tape cleanness.

2. To clean the tape head and capstan, use a cotton
swab dipped in ordinary rubbing alcohol. Wipe the
head and capstan.

Saa

ETAS035A
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BODY ELECTRICAL SYSTEM

SPEAKERS

REMOVAL AND INSTALLATION  emiacoso
FRONT SPEAKER

1. Remove the front door trim panel and remove the
front speaker (Refer to the BD group).

ESHAO15E
2. Installation is.the reverse of the removal process.
REAR SPEAKER

1. Remove the: rear quarter trim (Refer to the BD
group).

ESHA045D

2. Remove the rear speaker.

SPEAKER CHECKING &m0

1. Check the speaker by using an chmmeter. If an
ohmmeter indicates the impedance of the speaker
when checking between the speaker (+) and
speaker (-) of the same channel, the speaker is ok.

2. If aclicking sound is emitted from the speaker when
the ohmmeter plugs, touch the speaker terminals,
the speaker is ok.

Ohmmeter

ETAS040A
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MULTI FUNCTION SWITCH

COMPONENTS(WITHOUT AIR BAG) emaro

ETHAQ10D

M26-2 M26-1
n [ 0. n
1 3|4|5]|6|7 1|2{3|4|5|6{718]|89
8|9 |10]|11]12]13 |14 10|11 |12 13 |14 |15]|16|17]18
Circuit connection
Conﬂg'ctor Terpl"gr;\al Description Conagf:tor Terr(lngr.\al Description

1 Head lamp passing switch 1 Wiper high speed
2 Head lamp high beam power 2 Wiper low speed
3 - 3 Wiper parking
4 - 4 Mist switch
5 - 5 Wiper & washer ground
6 - 6 Intermittent wiper
7 Turn signal RH lamp switch M26-2 7 Front washer switch
8 Flasher unit power 8 Horn

M26-1 9 Turn signal LH lamp switch 9 -
10 Head lamp low beam power 10 -
11 Dimmer & passing ground 11 -
12 Front fog lamp switch 12 -
13 Front fog lamp switch ground 13 Intermittent wiper
14 Tail lamp switch 14 Intermittent wiper ground
15 Head lamp switch
16 Auto light/Rear fog lamp switch
17 Lighting switch ground
18 -

ETHA100A
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COMPONENTS(WITH AIR BAG)

ot OFF FAST
m P*
\ v d r—4
AUTO SLOW%
O on
HL. = -~ OFF
HU . 2 = -
NGO e g
¥ ® ® Z
ETHA010B
M26-2 M26-1 M26-3
N 0.1 0 —
T]2]8)4]5]67 112]3/4|5]6]|7[8]9] ‘
819 |10}11|1213 14 1011 |12 (13|14 |15 |16 |17 |18 ]
Circuit connection.
Connector | Terminal " Connector | Terminal Sacnrigi
No.- No: Description No. No. Description
1 Head lamp passing switch -1 Wiper high speed
2 Head lamp high beam power 2 Wiper low speed
3 - 3 Wiper parking
4 - 4 Mist switch
5" - M26-2 5 Wiper & washer ground
6 - 6 Intermittent wiper
7 Turn signal RH lamp switch 7 Front washer switch
8 Flasher unit power 13 Intermittent wiper
M26-1 9 Turn signal LH lamp switch 14 Intermittent wiper ground
10 Head lamp low beam power 1 -
11 Dimmer & passing ground M26-3 2 Horn relay
12 Front fog lamp switch 3 -
13 Front fog lamp switch ground 4 -
14 Tail lamp switch
15 Head lamp switch KTDAQ30Y
16 Auto light/Rear fog lamp switch
17 Lighting switch ground
18 -

ETHA100B
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REMOVAL AND INSTALLATION emaroso

Prior to removing of the multifunction switch assembly in
vehicles equipped with air bags, be careful to follow the
following:

CAUTION

» Never attempt to disassemble or repair the air
bag module or clock spring. If faulty, replace it.

* Do not drop the air bag module or clock spring or
allow contact with water, grease or oil. Replace
if a dent, crack, deformation or rust are detected.

* The air bag module should be stored on a flat
surface and placed so that the pad surface is
facing upward. Do not place anything on top of
it.

e Do not expose the air bag module to tempera-
tures over 93°C(200°F).

e After deployment of an air bag, replace the clock
spring with a new one.

* Wear gloves and safety glasses when handing
an air bag that has already been deployed.

o An undeployed air bag module should only be
disposed of in accordance with the procedures
mentioned in the restraints section.

¢ When you disconnect the air bag module-clock
spring connector, take care not to apply exce-
sive force.

e The removed air bag module should be stored
in a clean, dry place.

e Prior to installing the clock spring, align the
mating mark and “NEUTRAL” position indicator
of the clock spring, and after turning the front
wheels to the straight-ahead position, install the
clock spring to the column switch. If the mating
mark of the clock spring is not properly aligned,
the steering wheel may not completely rotate
during a turn, or the flat cable within the clock
spring may be severed, obstructing normal op-
eration of the SRS and possibly leading to seri-
ous injury to the vehicle’s driver. To inspect the
clock spring, refer to the restraints section.

1. Remove the air bag module.

ESHAQ40N

Remove the steering column upper shroud and
steering column lower shroud.

ESHA0400

Loosen the multifunction switch mounting screws
and disconnect the connector. Remove the multi
function switch assembily.

ESHA040M

2. Remove the steering wheel.

ESHAQ40P

Installation is the reverse of the removal process.
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INSPECTION

ETHA1100

Check the coentinuity between the terminals while oper-
ating the switch.

LIGHTING SWITCH [M26-1]

Position Lermina 14 15 16 17
OFF

i O O

I O —O O

AUTO O——=0O

KTDAQ40A

FRONT FOG LAMP SWITCH [M26-1]

Sostio Terminal 12 13
OFF
INT O———7—0

KTDAQ40F
DIMMER AND PASSING SWITCH [M26-1]

Position Terminal 1 2 10 (
HU O O
HL Oo—=0
P O O O

HU : Head lamp high beam
HL : Head lamp low beam
P : Head lamp passing switch

KTDA040B

TURN SIGNAL AND LANE CHANGE SWITCH

[M26-1]
Terminal
Hazard Turn signal 7 8 9
switch switch
L O—70
OFF N
R Oo—=0

KTDAQ40C

WIPER AND INTERMITTENT VOLUME SWITCH

[M26-2]
Terminal
Position 11213 5| 6|13 |14
MIST O
OFF Oan®
INT O+0O O+O | OO
LOW O O
HI O O
KTDAO40D
WASHER SWITCH [M26-2]
Terminal
Position 8
OFF
ON O——mO

KTDAO40E



HORNS
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HORNS

REMOVAL AND INSTALLATION emanso

1. Remove the bolts holding horn and remove the horn
assembly.

ETHAO15A

2. Installation is the reverse of the removal process.

INSPECT'ON ETHA1200

1. Test the horn by connecting battery voltage to the 1
and 2 terminals.

2.  The horn should make a sound. If the horn fails to
make a sound, replace it.

ADJUSTMENT

Operate the horn, and adjust the tone to a suitable level
by turning the adjusting screw.

NOTE

After adjustment, apply a small amount of paint
around the screw head to keep it from loosening.

ETDAO50A
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ETACS (ELECTRONIC TIME AND
ALARM CONTROL SYSTEM)

ELECTRONIC TIME AND ALARM
CONTROL MODULE OPERATION CHECK
OF COMPONENTS  eniarzso

While operating the components, check whether the
operations are normal with timing chart.

ETACS FUNCTION
1. Vehicle speed sensing intermittent wiper
Time specification
T1: Max. 0.6 sec.
T2 : 0.6~0.7 sec. (Time of wiper motor 1 rotation)
T3 : At vehicle speed = Okm/h.
2.6+0.7 sec. (VR=0k1)~18.0x1sec (VR=50K)
At vehicle speed = 100km/h or more.

1.0+0.2sec (VR=0k(})~10.0x1sec (VR=50K()

IGNSW  ON
OFF —rd L
WASHER ~ OFF
SW  ON

WIPER  ON —___J_————I______
OUTPUT  oFF

ETHA115D

Rear window defogger
Time specification

T1 : 20+1min.

ALT"L"  ON
orF —1 —

DEFOGGER ON w
swW OFF ‘ I r——

DEFOGGER ON
OUTPUT  off J . L] L L
(B O .

IGNSW oy

OFF l——-—l L
A B B L
- R
B N iy B

FF
T2
MOTOR
T3

ETHA115E
Seat belt warning
Time specification
T1:6=x1 sec.
T2 : 0.45x0.1 sec.

T3: 0.3 + 0.1 sec.

ETHA115C

2. Washer

a. Time specification
T1: 0.6 sec. or more
T2: 2.5 - 3.8 sec.
T1: 0.2 - 0.6 sec. {Mist)

b. This function should be operated preferentially
even though the variable intermittent wiper is
operating.

1GN SW ON
orF -

SEATBELT ON
SW (N/C
(N/C) OFF - | T2 l i - |
]

I
CHIME ON Hﬂ HH HHI—I I—H—-II-IH
BELL OFF !
SIBELT  ON '
WARN'G  OFF
IND A J b £ T1

ETHA115F
lgnition key hole illumination
Time specification
T1:10 £ 1 sec.

T2:0- 10 sec.
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DocR s onGy
GNSW sw OFF(OPEN)
OFF ———] DRIVER OPEN _____,——_-——-——l_______
DRIVER  OPEN DOORSW ) op
DOOR SW _.| J_ J-——l
orose o | LA DRIVER  ON(UNLOCK)
IGNKEY ~ ON = Cock sw OFFILOCK) L L
HOLEILL  oFf _ I U L n
UNLOCK ~ ON
OUTPUT OFF
ETHA1154 ETHAT1151
6. Delayed out room lamp 9. Tail lamp auto cut
Time specification
LAMP AUTO
T1: 5.5:0.5 sec. answ on  MPATTOCUT ‘”““"‘r.]*‘* oot
OFF _ :
TAIL SW ON
OFF  ——— L]
DRIVER OPEN
DRSW CLOSE l____[_——
DOOR OPEN l
CLOSE TAILRLY ON —J—__I’__l—]—‘
T1 QFF
-
IGN sW OFF
5% 1]
ROOM LAMP ON
ouTPUT N ETHA115M
OFF |
10. Power window timer
ETHAT15G Time specification
7. Door warning T1: 30+3 sec.
Time specification
T1, T2 : 0.45+0.1 sec. 1GN sw o 1 M M N
DRIVER.DR OPEN I —‘"
ASSIST.DR CLOSE t ‘
POWER ON
oo [EYN WINDOW o L] L
wa KEY OUT I 1 OUTPUT ™ N ki T1
DRIVER OPEN
DOOR CLOSE ._——ﬁ-J |_]
T2
T o 142 |
CHIME ON
R o UYL TUUUTL ETHAT 15K

ETHA115L
8. Ignition key reminder
Time specification

T1: 5+0.5 sec.

11. Auto door lock
Time specification

T1: 2.5%£0.5 sec.
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IGN sW ON
OFF
VEHICLE  40Kmvh or more
SPEED 40Km/h or less
ALL DOOR UNLOCK
LOCK SW LOCK
DOOR ON
LOCK
RELAY OFF

_

UNLOCK
LocK

IGN sW ON
OFF
ALL DR
LOCK SW
DOOR ON
UNLOCK OFF
OUTPUT

ETHA115N ETHA115P
12. Central door lock/unlock 15. Rear fog lamp control
Time specification
IGN, TAIL SW ON
T1: 0.5+0.1 sec. oFF — L] | I—
HILAMP SW ON -
DEIVER DR UNLOCK FRT FOG LA;er SW OFF _| u L"_‘
LOCK SW :
(INSIDE LUKNOB) ~ LOCK l——] FOG SW ON M 1.1
OFF T S—
ON o | E
Look W OFF FOG LAM gr:F T |
- [
LocK ON
ouTRUT oFF [ [ —
120
n +r _.+,_T‘
DRUNLOCK 321 ﬂ } ﬂ ANTI-THEFT FUNCTION
ETHAT15H 1. Arm function
13. Auto door unlock Time specification
Time specification T1 : 0.5sec.
T1 : 200ms T2 : Max 2sec.
T2 : 1+£0.2 sec. T3 : 1.0+0.2sec.
D‘R, HOOD OPEN
TAILGATE  cLoSE _L
AIR BAG HIGH ko4 LOCK ~_J—I
DEPLOYMENT | gw "‘l_T_j UNLOCK ]
SIGNAL 1 T1 T
DR LOCK ON
Bgfgcx g;: OUTPUT OFF = T S I
OuTPUT T2 o ARM STATE ARM r’i— i
: - E DISARM — -—'r_—
RN ¥ T2 ko
HAZARD ON I—_I
LAMP OFF —
ETHA1150 ETHA115Q

14. lIgnition key off unlock.

Time specification

T1: 0.5£0.5 sec

2. Disarm function
Time specification

T1, T2 : 0.5+0.1sec.
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™ LOCK "‘-‘"“———‘
UNLOCK

UNLOCK ON
QUTPUT OFF
ARM STATE ARM ——1

DISARM

LAMP OFF

HAZARD ON Il I:»&]TZ

ALL OPEN
DOORS

HAZARD ON l ] l
LAMP OFF

1
AR o
|

SIREN ON

CLOSE

OFF

ETHA115T

Disarmed with TX (Transmitter) during the
alarm state.

Time specification

T1, T2, T3 : 0.5+£0.1sec.

K/LESS UNLOCK l——l
LOCK
UNLOCK ON }:q Tt
OUTPUT OFF
ARM STATE ARM DISARM
START ON —‘
INHIBIT OFF
SIREN ON

HAZARD ON
LaMP o LJUL JUMR= 1

ore L]

T2 73

ETHA115R
3. Alarm function
a. Only EC Area
Time specification
T1: 27+2sec.
T2 : 0.5+0.1sec.
‘ARM STATE DISARM ARM DISARM -
ALL OPEN 1
DOORS CLOSE —[_] h
~ SIREN oon; TE— LR
HAZARD ON i
LAMP OFF _hﬂ;r_]'_ UL
T2
ETHA120F
b. Except EC Area
Time specification
T1: 27x2sec.
T2 : 10x1sec.
ARM STATE DISARM ARM DISARM
ALL OPEN
DOORS  crose m
T2
SIREN OOFI\F! = _{ L_|
LAMP OFF L
— }H‘Ts
ETHA115S

¢c. New alarm occurs during the alarm state.

ETHA115U

TX lock button pressed when the door closed
during the alarm state.

Time specification

T1: 0.5sec.

T2 : 1.0+0.2sec.

DOOR OPEN —]
CLOSE
P LOCK m
UNLOCK
f—{ T
LocK ON I_
OUTPUT OFF
UNLOCK
ACTUATOR
LoCK
START ON ——“
INHIBIT OFF —
| fe—eiT2
HAZARD ON W .
LAMP OFF L

ETHA115V

TX lock button pressed when the door opened
during the alarm state.

Time specification

T1: 0.5sec.

T2 : 1.0+0.2sec.
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a. Remove the lower crash panel.
DOOR OPEN ‘J—_—_‘—T——
CLOSE
T Lock T NOTE
UNLOCK !
CK ON 3 H . . . .
Lock o Don’t disconnect the negative (-) battery terminal.
ACTUATOR UNLOCK
LOCK .
START on b. Code saving :
INRIBIT OFF
HAZARD ON . . . .
LAMP OFF , e Activating the keyless entry-receiver unit
e fo—sy and change code saving switch of the
M M I3 n i@ ”
p————— receiver unit from “OFF” to “SET".

¢ The secret codes from the transmitter are
stored into the receiver.unit when the door

g. Disarmed after 30 sec when the ignition switch
lock button or unlock button pressed.

turned on during the alarm state.

c. Code saving :

DOOR KEY IN
HARN'G KEY OUT_.__J . . .
sw e Change code saving switch of the receiver

IGN. SW ON | v unit from “OFF” to “SET".
OFF . 30sec | i
- ¢  The same secret code from transmitter are
SIREN 2:;‘[_,—1 stored into the receiver unit when the door

lock or unlock button from the changing

ARM ARM ; .
STATE  camn transmitter are pressed.

e The code saving of 2nd transmitter unit will
be achieved in the same method.

ETHA115X

h. Start inhibit is “ON” regardless of safety knob
lock state.

0=

ALL OPEN m -
DOORS  CLOSE ‘ Q@
- SAFETY ~ LOCK
KNOB UNLOCK |

i

! .

|

1

oN
START
e OFF
SREN  ON L -2 B 2 £l

OFF LJ _, U U U L—. ETDAO8SR
HAZARD  ON
owe o (U1 LU f

d. Change code saving switch of the receiver unit
ETHA115Y from “SET” to "OFF".

i. Battery is separated during the alarm state.

ARM
STATE DISARM ARM DISARM

HOOD ON

sW OFF

BATTERY REMOVAL
INSTALLATION

START  ON

INHIBIT om:___' i___

R | | I
OFF

ETHA120D

TTriAt57 e. Install the lower crash panel.

4. Code saving method.
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REMOVAL AND INSTALLATION emasac0

1. Disconnect the negative (-) battery terminal
2. Remove the lower crash panel.

3. Remove the ETACM from the junction block and
disconnect the connectors.

ETDAQBOA

4. Installation is the reverse of the removal process.
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FUSES AND RELAYS
RELAY BOX (ENGINE COMPARTMENT)

FUSIBLE LINK emnaisso
SPECIFICATIONS

Circuit Rated Capacity Circuit Rated Capacity
Ignition switch 1 30A ABS 1 " 30A
Ignition switch 2 50A ABS 2 30A
Power window 7 30A Radiator 30A
Condenser 20A
INSPECTION

1. Check for a burnt fusible link with an ohmmeter.

2. If a fusible link burns out, there is a short or some
other problem in the circuit. Carefully determine the
cause and correct it before replacing the fusible link.

CAUTION

The fusible link will burn out within 15 seconds if
a higher than specified current flows through the
circuit.




FUSES AND RELAYS
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FUSES

lNS PECT!ON ETDA0860

When a fuse is blown, there are two probable causes.
The two causes can easily be determined by a visual
check after removing the fuses.

1. Fuse blown due to over-current.

Prior to replacing the fuse with a new one, check the
circuit for a short and the related parts for abnormal
condition. Only after the correction of a short or
replacement of abnormal parts, should a fuse with
the same ampere rating be installed.

Blown fuse due to overcurrent

ETDAQO8B6A
2. Fuse blown due to repeated current on-off.

Normally, this type of problem occurs after a fairly
long period of use, and is less frequent than #1
above. In this case, you may simply replace with
a new fuse of the same capacity.

Blown fuse due to thermal fatigue

ETDAQ86B

CAUTION

A blade type fuse is identified by the numbered value
in amperes. If the fuse is blown, be sure to replace
a fuse with the same ampere rating. If a fuse of
higher capacity than specified is used, parts may be
damaged and a danger of fire exists. To remove or
insert a fuse, please use the fuse puller in the fuse
box.

ETDA08EC
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INDICATORS AND GAUGES

INSTRUMENT CLUSTER

COMPONENTS  emaiso

DHBHAE]

00 00

ETHA020D

(WY
'

@ .M302 @|§ @

Illllllllllllllllll M30-1 "

S @ @ il w03 SO0
=) ............,.m. |l|lIHII||l||l||||||IIIII % - est=

ETHA020B

[M30-1] ‘ [M30-3]

L1|2;3|415;6|7'|§;9110111]12;13|1ﬂ U|213|4|5;s'1'7;8yglmyn]ﬂ

[M30-2]

F1234567891‘0—l
B1 12/13|14]15{16|17| 18] 19 20|_|

KTDAQ95C

ETHA145A
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REMOVAL AND INSTALLATION ematsoo

1. Disconnect the negative (-) battery terminal.

2. Remove the cluster facia panel.

ESHAQ4QV

3. Loosen the screws holding the cluster and remove
the instrument cluster

ESHAQ40W

4, Installation is the reverse of the removal process.
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CIRCUIT DIAGRAM  emaisso

M30-1 M30-2 M30-3

j,

— —
—MA—4 WA

2 IGN()
WATER SEPARATOR
5 ALT (L)
119 PARKING BRAKE i A
7 LOW FUEL
3 GHECK ENGINE
) OIL PRESSURE !
7 GLOW
3 VACUUM BRAKE
0 HIGH BEAM SWITCH
9 HEAD LAMP POWER __ ®
AIR BAG DERM ,
13 é R®
” AIR BAG IGN (+) (f
715 ] IGN (+) J L
p FUELSENDER L L
TEMPERATURE SENDERL 3,30
16 '
SPEED PULSE ! )
6 °CHIME BELL %i % o 2(3
3 %\ = u.
3 5 EARTH |
a GAUGE EARTH 7 é %
8 TURN SIGNAL SWITCH(R)
114 TURN SIGNAL SWITCH(L) ]
BATTERY
8 I
5 TAIL GATE é’ %
79 DOOR SWITCH
SEAT BELT SWITCH
151 IMMOBILIZER
12 ILLUMINATION () |
17 ILLUMINATION () L
5 CRUISE ® ATV AL N
6 FRONT FOG LAMP® 5
3 P
12 NI e
11
10
g ®®®$
8
=
= IMMOBILIZER
ILLUMINATION (+)
11 % T
ABS/EBD % é}
13 [ T
i )
e a—

SN e
—

ETHAQ20C
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FUEL GAUGE

INSPECTION  emiaseco

1 (M30-3)

=
I
|

Fuel gauge
4 (M30-1)

ETHA160A

1. Connect the positive (+) lead from battery to terminal
1 (M30-3) and negative (-) lead to terminal 4 (M30-

1).

2. Connect the variable resistance to terminal 5 (M30—
1) and terminal 4 (M30-1).

3. Vary the variable resistance.

4. Check that the fuel gauge pointer moves. |f the
operation is not as specified, replace the gauge.

Resistance (2 ) Gauge level
95 E
32.5 1/2
7 F
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ENGINE COOLANT TEMPERATURE
GAUGE

INSPECTION  emateso

15 (M30-2) Temp gauge
== ) 6 (M30-2)

ETHA165A

1. Connect the positive (+) lead from battery to terminal
15 (M30-2) and negative (-) lead to terminal 6
(M30-2).

2. Connect the variable resistance to terminal 16
(M30-2) and terminal 6 (M30-2).

3. Vary the variable resistance.

4. Check that the temperature gauge pointer moves. If
the operation is not as specified, replace the gauge.

Resistance (©2) Gauge level
157 -40°
48.4-24 -7°
156.2 +30°




INDICATORS AND GAUGES

BE -41

TACHOMETER

INSPECTION

ETHA1700

CAUTION

1.

Reversing the connections of the tachometer
will damage the transistor and diodes inside.

2. When removing or installing the tachometer, be
1. Connect the tune-up test tachometer and start the careful not to drop it or subject it to severe
engine. shock.
2. Compare the tester and tachometer indications. If
the difference is excessive, replace the tachometer.
Revolution (rpm) 1,000 2,000 3,000 4,000 5,000 6,000 7,000 Remark
Tolerance (rpm) +100 =125 =150 =200 +250 +300 +350
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SPEEDOMETER

COMPONENT CHECK

SPEEDOMETER

ETHA1750

Wheel chocks

ETA9100A

1. Adjust the pressure of the tires to the specified level.

2. Set the vehicle onto a speedometer tester and use
wheel chocks to hold the front wheels.

3. Check if the speedometer indicator range is within
the standard values.

CAUTION

Do not operate the clutch suddenly or increase/
decrease speed rapidly while testing.

NOTE

Tire wear and tire over or under inflation will increase
the indication error.

Pcinter vibration can be caused by a loose or dry
speedometer cable.

Velocity 20 40 60 80 100 120 140 160 180 200 Remark
(Km/ h)
Toler- 20- 40-43 60- 80- 100- 120.5- | 140.5- | 160.5- 181- 201- Except
ance 24.1 64.1 85.2 105.2 126.3 146.7 167.5 | 188.4 209.1 EEC&
(Km/ h) GEN-
ERAL
20.8- | 40-44 | 60.8- 81.4- 102.6- | 123.5- | 144.4- | 165.4- | 186.3- | 207.2- EEC,
25.4 65.4 86.8 108.2 129.6 151 i72.4 | 193.8 215.2 GEN-
ERAL
Velocity 10 20 40 60 80 100 120 Remark
(MPH)
Toler- 10-12.5 20-22 40-42.6 60-63.4 80.3-84.1 100.3- 120.3- EXCEPT U.S.A
ance 104.7 125.3
(MPH)
8.5-11.5 18.5-21.5 | 38.5-41.5 | 58.3-61.7 78-82 97.7- 117.5- USA
102.3 122.5




POWER DOOR MIRRORS
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POWER DOOR MIRRORS
POWER DOOR MIRROR SWITCH

INSPECTION  erhareoo

1. Remove the power window main switch from the
door trim panel.

2. Disconnect the outside rear view mirror connector
from the harness.

3. Operate the switch and check for continuity between
the terminals. If continuity is not as specified,
replace the mirror switch.

[DO7]
Terminal
Class | yiraction 112 3[4 /|5 ]|6 7
O O
up O O
powN | OT 9 o l~lg
T
}I:lii[:\lD OFF O 9 OO
LEFT | © © o0
RIGHT | d O © O
up . O+0+0 o
O O O
DOWN | & O
RIGHT]
HAND OFF O+0O+0+0
LEFT | ol OT© o
RIGHT | O+0+0O © ©
ETHA025B
[Do7]
1] 2]

ETHA180A
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POWER DOOR MIRROR ACTUATOR

INSPECTION  emaeso

1. Disconnect the outside rear view mirror connector
from the harness.

2. Apply battery voltage to each terminal as shown
in the table and confirm that the mirror operates

properly.
[ DO1]
Terminal
Position 6 7 8

up S) @ @

DOWN @ S e

LEFT S & S

RIGHT ® S ®
ETHAO30B

[DO1]
112134

ETHA185A

MIRROR FOLDING

[ DO1]

Terminal
Direction

R1
R2

4
@
©

DOD] e

ETHAQ30D

ETHAQ30A



POWER DOOR MIRRORS
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OUTSIDE MIRROR FOLDING SWITCH

ETHA2000

ETHAO40A

INSPECTION  emiazoso

1. Remove the cluster facia panel.

2. Disconnect the outside mirror folding switch and
check for continuity between the terminals.

[M24]
Terminal
Position 2 3 4 5
ON (PUSH) Oo—F-0
OFF (FREE) | O O, O

ETHA040B

ETHA205A



BE -46

BODY ELECTRICAL SYSTEM

POWER WINDOWS
POWER WINDOW MOTOR

INSPECTION  emiaiooo

Connect the motor terminals directly to the battery and
check that the motor operates smoothly. Next, reverse
the polarity and check that the motor operates smoothly
in the reverse direction. If the operation is abnormal,
replace the motor.

ETHAO35A
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POWER WINDOW SWITCH

INSPECTION  emvarsso

1. Remove the power window main switch from the
door trim panel.

2. Operate the switch, and check for continuity be-
tween the terminals.

3. If continuity is not as specified, replace the switch.

[D08]
Terminal FRONT LEFT FRONT RIGHT REAR LEFT REAR RIGHT
Position 5 |6 |10 | 11 21 4 |10 | 11 9 |10 |11 (12 | 7 | 8 | 10| 11
O O O @, O O O
up o—0 Oo—0 O O Cam®
OFF Oo—0 O O O—0 OO0 O O—t+—0O0—+——0
O~ —O O —O Oo—1+0 O O
DOWN O O o 0 00 O 0
ETDA035C
[D08]
1 X [+]s]s
7 |8 ]9 [10]11]12[13[14
ETHA195A
DOOR LOCK SWITCH [D08]
Terminal
Position 10 13 14
LOCK O O
OFF
UNLOCK O—O
ETHAQ03SD
WINDOW LOCK SWITCH [D08]
Terminal
Position 1 M
NORMAL O O
LOCK

ETHAO35E
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POWER WINDOW SUB SWITCH [D28]

TJerminal
. 1 2 3 5 7
Position
UP O—0 O O
OFF Oo—0 O—0
DOWN O- O——0 O
ETHAO35F
[D28]
1] . [2]s

ETHA195B



REAR WINDOW DEFOGGER
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REAR WINDOW DEFOGGER

REAR WINDOW DEFOGGER PRINTED
HEATER

INSPECTION ETA91650
CAUTION

Wrap tin foil around the end of the voltmeter test lead
to prevent damaging the heater line. Apply finger
pressure on the tin foil, moving the tin foil along the
grid line to check for open circuits.

Finger pressure

Tester probe

- Tin foil
Printed
heater line

ETA9165A

1. Turn on the defogger switch and use a voltmeter
to measure the voltage of each heater line at the
glass center point. If a voltage of approximately 6V
is indicated by the voltmeter, the heater line of the
rear window is considered satisfactory.

6 Volts (Normal)
l

2. If a heater line is burned out between the center
point and (+) terminal, the voltmeter indicates 12

ETA9165B

3. If a heater line is burned out between the center
point and (-) terminal, the voltmeter indicates O volts.

Burned out point

volts.
(’éu%[ned out point
N/

ETA9165C

ETA9165D

4. To check for open circuits, slowly move the test lead
in the direction that the open circuit seems to exist.
Try to find a point where a voltage is generated or
changes to 0V. The point where the voltage has
changed is the open-circuited point.

Voltage changes before and
after open circuited point

Here is a voltage 0V Terminal
x =)
[S]

)

ETA9165E

5. Use an ohmmeter to measure the resistance of each
heater line between a terminal and the center of a
grid line and between the same terminal and the
center of one adjacent heater line after another.
The section involving a broken heater line indicates
resistance twice as that in other section. In the
affected section, move the test lead to a position
where resistance sharply changes.

When measured from negative
terminal side (Section

with no broken grid line}
N LY

(Section with broken grid -‘
line) Center point
N

S )

Positive
teminal

Tester B
reads resistance is
twice as large as tester terminal

ETAQ165F
REPAIR OF BROKEN HEATER LINE

Prepare the following items:

1. Conductive paint.
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2. Paint thinner.

3. Masking taps.

4. Silicone remover.
5. Thin brush.

Wipe the glass adjacent to the broken heater ling,
clean with silicone remover and attach the masking
tape as shown. Shake the conductive paint con-
tainer well, and apply three coats with a brush at in-
tervals of about 15 minutes apart. Remove the tape
and allow sufficient time for drying before applying
power. For a better finish, scrape away excess de-
posits with a knife after completely dried. (allow 24
hours).

CAUTION

After repairing, clean the glass with a soft dry cloth
or wipe along the grid line with a slightly moistened
cloth.

Masking tape

ETA9165G
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WINDSHIELD WIPER/WASHER

COMPONENTS  emaeao

Glass

Wiper motor

Wiper arm
Nut

ETHAQB5A

Windshield wiper cap nut

Wiper link cover

Wiper arm

ETHAO065B

SECT. A-A

ETHA230A
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REMOVAL  erhazaso
1. Remove the windshield wiper arm and blade.

NOTE

Care must be taken not to scratch the engine hood.

ESHA040A

2. Remove the cowl top cover.

ESHAQ40B

3. Disconnect the windshield wiper motor connector
and remove the windshield wiper motor and the link.

Tightening torque : 7-11Nm (70-110kg.cm, 5.1-
8.0Ib.ft)

ESHAQ40C
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BE -53

RAINSENSING WINDSHIELD WIPER
SYSTEM

ETHA3000

DESCRIPTION
The Rainsensing windshield wiper system is a wiper
system that, in addition to providing normal wiper

OPERATING MODES

functions off, mist, manual low speed, manual high
speed, and wash, provides automatic control of
automatic int, automatic low, and automatic high
speeds.

When the ignition key is in the ON position, the rainsen-
sor will be activated.

RAINSENSOR
OPERATING MODE

MULTIFUNCTION
SWITCH POSITION

SENSOR ACTION

Automatic mode has 5 sensi-
tivity settings

MIST MIST Mist is controlled by the column switch.
The sensor has no affect on this function.

OFF OFF If not already parked, wiper motor moves with low
speed until blades are in the depressed park posi-
tion.

AUTOMATiC AUTOMATIC Automatic INT/speed control

The sensitivity to raindrop accumulation on the
windshield is set by the multifunction switch sensi-
tivity adjustment.

When washer switch is
turned on during 0.6 sec or
less

LOW SPEED MANUAL Wiper motor runs continuously in low speed, for
example 45 wipes/minute.
The sensor has no affect on this function.
HI SPEED MANUAL Wiper motor moves continuously with high speed
for example 60 wipes/minute.
The sensor has no affect on this function.
WASH WASH If washer switch is turned on during 0.6 sec or
When washer switch is more, the wiper operate during 2.5~3.8 sec
turned on during 0.6 sec or
more
WASH WASH If washer switch is turned on during 0.6 sec or

less, the wiper operate only one time

1. OFF MODE

With the wiper switch “OFF” and the ignition switch
“ON”", the rainsensor is considered to be in the “OFF”
mode. In this mode, the sensor commands the
wiper motor to be “OFF”,

2. AUTOMATIC MODE

When the multifunction switch is moved to auto
position and the ignition switch is in the run or
accessory positions, the rainsensor is considered
to be in “automatic” mode. Once a single “instant
wipe” has occurred, the wipers remain at “innerwipe/
park” until the rainsensor determines that the dwell
time at that position is appropriate for the amount of
precipitation on the windshield, rainsensor provides
input to the wiper motor to activate the wipers to
clear the precipitation from the windshield.

3. AUTOMATIC INT

For all automatic int. operations the rainsensor
commands the wipers to operate in low speed for
one wipe, followed by a variable dwell period in the
inner wipe position. :

4. AUTOMATIC LOW

Automatic low speed operation is utilized when the
amount of precipitation impinging on the windshield
exceeds the automatic int to automatic iow thresh-
old. This threshold includes sufficient hysterisis to
prevent cycling between automatic int and automatic
low speed operation with a steady amount of precip-
itation accumulation on the windshield.

5. AUTOMATIC HIGH
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Automatic high speed operation utilized when the
amount of precipitation impinging on the windshield
exceeds the automatic low to automatic high thresh-
old. This threshold includes sufficient hysterisis to
prevent cycling between automatic low and auto-
matic high speed operation with a steady amount
of precipitation accumulation on the windshield.

6. WASH MODE

The rainsensor monitors the multifunction switch to
determine if the wash function is selected. Rain-
sensor enables the wiper motor to run in low speed
during the wash mode and performs wipes from 2.5
to 3.8 sec.

7. MANUAL MODE

The rainsensor determines when a manual mode
such as manual low, mist, off or manual high is
selected. The column switch performs these modes
and the rain sensor has no affect.

REPLACEMENT

The rainsensor module is mounted to the optocoupler
using two snap fit stainless steel clips.

This allows the rainsensor module to be easily removed
and replaced in the event of a rainsensor module failure.

If the windshield requires replacement, the existing
rainsensor module may be unsnapped from the original
windshield and reinstalled onto the new windshield. It is
snap-fit to the new optocoupler, an integral portion of the
replacement windshield as delivered by the replacement
windshield manufacturer.

TROUBLESHOOTING

The rainsensor has two levels of fault detection as
described below:

1. FAULT A

Fault A is indicated when the sensor has detected
that the sensor servo operating point is above the
expected limits. This is an indication of damage
to the windscreen in the area of the coupler or the
sensor has been removed from the coupler.

2. FAULT B

Fault B is indicated when the sensor has detected
that it no fonger is responding to rain signals.

This is an indication of damage to the windscreen
in the area of the coupler or, more likely, that the
sensor has detected an electrical failure within the
Sensor.

3. ATTACHMENT GRADE VALUE

Attachment grade is used to determine when a fault
in A is detected. The attachment grade value is set
at 140. This allows the product to operate in all
conditions other than the most severe damage the
windscreen.

4. USE SENSITIVITY ADJUSTMENT TO INDICATE
FAULT

A method to indicate detected faults is available to
a service garage technician by using the sensitivity
input and the wipers as an indicator. The service
method is described as follows:

e With ignition “ON”, move the sensitivity adjust-
ment to the high sensitivity setting.

¢ Decrease the sensitivity by one setting.

e |f a wipe occurs, then Fault A has been detected
and the service technician should assure that
the coupler area on the windscreen is not
damaged and the sensor is secured to the
coupler.

e Decrease the sensitivity one more setting.

» |[f a wipe occurs, then Fault B has been de-
tected and the sensor should be removed and
replaced with a known good sensor.

CAUTION

When the ignition key is “ON” and the multifunction
switch is in the auto position the wiper could operate
in the following conditions.

¢ Be careful not to touch the upper sensor front
window glass.

¢ Be careful not to scrub the upper sensor front
window glass with a cloth.

e Be careful not to vibrate the front window glass.
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WINDSHIELD WIPER/WASHER

SWITCH  emhazeco

INSPECTION

Check the switch for continuity between the terminals.

WIPER AND INTERMITTENT VOLUME SWITCH

[M26-2]

Terminal
Position

13 | 14

MIST

OFF

INT

LOW

ol el

HI

O

Ol o
olo]o| [0] «

WASHER SWITCH [M26-2]

KTDA040D

Position

Terminal

OFF

ON

O——F—0

KTDAQ40E

If continuity is not as specified, replace the wiper and

washer switch.

M26-2

O O
1 3141567
819 (10(11|12|13[14

ETHA240A
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INSTALLATION  evhazsso
1. Install the wiper arm to the specified position.
Specified position A B
Distance (mm) 50 45

1. Low 4. |gnition
2. High 5. Parking
3. Ground 6. Blank

ETHA065C

2. Set the washer nozzle on the specified spray posi-
tion.

ETHA245A
AUTOMATIC STOP OPERATION CHECK
1. Operate the motor at low speed.

2. Stop the motor operation anywhere except at the off
position by disconnecting terminal 1.

3. Connect terminals 5 and 1.

4. Connect the positive (+) lead from the baitery to
terminal 4 and the negative (-) lead to terminal 3.

5. Check that the motor stops running at the off
position.

ETHA065D

FRONT WIPER MOTOR

INSPECTION
SPEED OPERATION CHECK

ETHA2450

1. Remove the connector from the wiper motor.

2. Attach the positive (+) lead from the battery to
terminals 4 and the negative (-) lead to terminal 1.

3. Check that the motor operates at low speed.

4. Connect the positive (+) lead from the battery to
terminal 4 and the negative (-) lead to terminal 2.

5. Check that the motor operates at high speed.

ETDA1558B
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FRONT WASHER MOTOR

INSPECTION  emousco

1.  With the washer motor connected to the reservoir
tank, fill the reservoir tank with water.

2. Connect positive (+) and negative (-) battery cables
to terminals 2 and 1 respectively to see that the
washer motor runs and water is pumped.

ETA9180A
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REAR WIPER/WASHER

COMPONENTS  erhazeoo

Rear wiper motor and link
Cap

Nut

Cover

Rear wiper arm and blade
Nut

I S ol e

ETHA260A
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REAR WIPER MOTOR

REMOVAL  emnazeso

1. Remove the tailgate frame upper and side trim.

1. Battery(+) 3. Switch
2. Parking 4. Earth

ETHA265A

2.

KTDA170A

INSTALLATION  erhazeoo

1. Install the rear wiper arm to the specified stop

position.
Specified position A
Distance 60mm

ESHAQ10C

3.

ESHA010J

4. Installation is the reverse of the removal process.

INSPECTION  emineroo

1. Remove the connector from the rear wiper motor.

2. Connect positive(+) and negative(-) battery cables
to terminals 1 and 4 respectively.

3. Check that the motor operates normally, and replace
the motor if it operates abnormally.

ETHA070C

2. Set the washer nozzle on the specified spray posi-
tion.

ETHAQ70D
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REAR WASHER SWITCH

INSPECTION  emvazeso

1. Disconnect the connector from the rear wiper and
washer switch.

2. Check for continuity between the terminals.

[M23]
Ml S -2 IR PR N RN T
ON O+—+0
Wiper switch | OFF O O
INT O+0
Washer switch | ON O O
iflumination | Tail | OO

KTDA171C

ETHA285A
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REAR WASHER MOTOR

INSPECTION  emmazrso

1.  With the washer motor connected to the reservoir
tank, fill the reservoir tank with water.

2. Connect positive(+) and negative(-) battery cables
to terminals 1 and 2 respectively to see that the
washer motor runs and water is pumped.

ETHA275A
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SEAT WARMER

SEAT WARMER SYSTEM

ETA92050

WARMER
ETA9205A
SEAT WARMER SWITCH '
Connector No : M145, M146
INSPECTION  etnaszso
: - . 1 2
{nspect the switch continuity between terminals as below
R 3 4 5 6
rerminal ’ 5| 3 4 - 6
Switch position (Component Side)
ON O O O
ETHA325B
OFF O O

ETHA325A

If the continuity is not as specified, replace the switch.
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SUNROOF
SUN ROOF SWITCH

i N SP E CT!O N ETHA3300

1. Using an ohmmeter, check for continuity between
the terminals.

2. If the continuity is not as specified, replace the

switch.

Terminal

_ 1l213|4|5|6|7]|8|9|10
Condition
slide |Open| | ©T©
switch

Close G
T | VP °TT1°
switch Down | O~ O

ETHA330A

[M138]

1]2] X [3]4

5/6/7[8/9]10

ETHA045C
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SUN ROOF RELAY

INSPECTION  erhassso

Check for continuity between the terminals.

Terminal
Position 1123 415678
Battery voltage not
supplied O OO
(coils not energized) | O O O
Battery voltage OO0 SH--1--10@
supplied
(coils energized) olo EH-O
@---© Indicates battery connection
ETHA335A
M139
1]2 3]
4|5]6]7

ETHA130A
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SUN ROOF MOTOR

INSPECTION  eniaseco

1.

2.

Remove the overhead console lamp.

Disconnect the motor connector from sun roof har-
ness.

After applying DC 12V to the terminal 8, apply the
terminal 3 to the ground.

Check that the motor turns in the direction of the
sunroof when tilted down and is open.

Reverse the connections and check that the motor
turns in the direction when the sunroof is closed and
tilted up.

Connector No: MM10

ETAA2158B
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HEAD LAMPS

LIGHTING SYSTEM  ernacsoo

PRE-AIMING INSTRUCTIONS

The headlamps should be aimed with the proper beam-
setting equipment, and in accordance with the equipment
manufacture’s instructions.

NOTE

if there are any regulations pertinent to the aiming
of headlamps in the area where the vehicle is to be
used, adjust to as to meet those requirements.

Alternately turn the adjusting bolts to adjust the head-
lamp aiming. If beam-setting equipment is not available,
proceed as follows:

1. Inflate the tires to the specified pressure and remove
the load frem the vehicle except a driver, spare tire,
and tool.

2. The vehicle should be placed on the flat floor.

Draw vertical lines (Vertical lines passing through
respective headlamp centers) and a horizontal line
(Horizontal line passing through center of head-
lamps) on the screen. ‘

With the headlamp and battery in normal condition,
aim the headlamps.

Make the vertical and horizontal adjustment of the
lower beam to the standard values by using the
adjusting knobs.

—
e

ETA9230A

W3 : Distance between the fog lamp bulb center

ETHAQ75B

H1 : Height between the head lamp bulb center and ground (low beam)
H2 : Height between the head lamp bulb center and ground (high beam)
H3 : Height between the fog lamp bulb center and ground

W1 : Distance between the head lamp bulb center (low beam)
W2 : Distance between the head lamp bulb center (high beam)

W3 : ETHAO75A

ETHA290A
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HEAD LAMP AND FOG LAMP AIMING POINT
Unit : mm
Vehicle condition H1 H2 H3 WA1 w2 W3 L
Without driver 700 694 365
- - 1,254 978 1,270 3,000
With driver 685 679 350
ETHA290B
e Turn the low beam on without driver. The cut-off line
is projected in the allowable range (shaded region).
Car axis
Vertical line of left bulb center
Vertical line of right bulb center
Horizontal line of head
lamp low bulb 30 L /
\ - Upper limit
ik
CUT-OFF LINE /4 % 1
15 Lower limit T
-~ Wi

Ground line

ETHAQ75C
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s Turn the high beam on without driver. The hot-zone
is projected in the allowable range (shaded region).

Vertical line of left bulb center

Horizontal line of head \,
lamp high bulb 45

Car axis

90

Upper|limit

——\ 90E S

Vertical line of right buib center

/ 90

50

Lower}limit

W2

H2

Ground line

e Turn the front fog lamp on without driver. The cut-off

line is projected in the allowable range.

ETHA075D

Vertical line of right bulb center

Car axis
Vertical line of left bulb center
Horizontal line of fog \
lamp bulb center 60 /
\ Upper limit
!
// /
®
T
W3

Ground line

ETHAQ75E
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HEAD LAMP RELAY emmasoso
INSPECTION

1. Pull out the headlamp relay from the relay box in the
engine compartment.

2. Check for continuity between terminals.

. Terminal 1 5 3 5
When de-energized OO
When energized COr—— P>
NOTE:

1. O——): Indicates that there is continuity
between the terminals.
2. &——®: Indicates that pewer is supplied.

ETHA305A

1
]

N
2 I

om e e

CRaih
w-HHE]

(3]
ENg ¥

ETDA2118B
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AUTO LIGHT CONTROL MODULE
DESCRIPTION

ETHA2950

The auto light control system operates by using the auto
light switch, and turns the head lamp and tail lamp on

SPECIFICATIONS

or off automatically in accordance with the detection
illumination.

ftems

Specifications

Rated voltage
Operating voltage
Load
Operating temperature range

DC 12v
DC gv~16V
Max. 200mA (Relay)
-30°C~+80°C

CIRCUIT DIAGRAM

DIMMER PASSING SW  LIGHT SW
IGN2. SW EB [ HI [HU Hs? TS| HS] EL Jutd
o[ o+o OFF
O
TAIL HEAD HLLO L | O 10
RELAY | | RELAY PG S | &qC10
ﬁ- 2 it ‘ o+o
| LT T
5 | = — =
e oo 5 !
IGN1. SW ‘Q 2
J P 4
. P .
[ L
LH RH HEAD LAMP
B AUTO LIGHT CONTROL UNIT Cé) @ ‘ vl
.= BATTERY l H o
i l RH
1 /o
= B [ . | L
TAlLLAMP  HI LOHI L -
= HEAD LAMP

ETHAO080A
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PIN CONNECTION
[M65]
1 e I
213|415 1|6
B U
1. Ground Terminal VYoltage
2. Tail lamp relay 1 Earth
3. Head lamp relay 2 5V{Normal), OV(Tail ilamp relay)
4. Detection illumination input 3 12V(Ignition ON)
5. Auto light switch 5 5V(Normal), 0V(Switch ON)
6. IGN. switch 6 12V(ignition ON)
ETHA295A
. DETECTION ILLUMINATION
TYPE CONDITION TAIL LAMP HEAD LAMP
ON 50.8+3(LUX) 13.6x1.4(LUX)
Non solar glass
OFF 99.4+6(LUX) 25.9+3(LUX)
ON 23.8+3(LUX) 5.7=1.4(LUX)
Solar glass
OFF 46.7+3(LUX) 12.2+1.4(LUX)
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TURN/HAZARD LAMPS
TURN/HAZARD SWITCH

INSPECTION  emmasioo

1. Disconnect the negative (-) battery terminal.
2. Remove the cluster facia panel.

3. Disconnect the connector from the hazard lamp
switch.

ESHA040V

4. Operate the switch and check for continuity between
terminals by using an ohmmeter.

[M55]
Terminal
. 1123|567 (8] 9|10
Position
OFF 6@?) O
OO
ON
O O10O
KTDA213C
[M55]
112 31| 4

KTDA213B



TURN/HAZARD LAMPS
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FLASHER UNIT

INSPECTION  emnaaiso

1. Remove the flasher unit from the relay box.

2. Connect the positive (+) lead from the battery to
terminal 2 and the negative (-) lead to terminal 3.

KTDA212A

3. Connect the two turn signal lamps parallel to each
other to terminals 2 and 3. Check that the bulbs turn
on and off.

NOTE

The turn signal lamps should flash 60 to 120 times
per minute. If one of the front or rear turn signal
lamps has an open circuit, the number of flashes
will be more than 120 per minute. If operation is not
as specified, replace the flasher unit.
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COURTESY AND TRUNK LAMPS
OVERHEAD CONSOLE LAMP

INSPECTION  emiazioo

Remove the overhead console lamp and check for
continuity between the terminals.

+ VEHICLES WITHOUT SUNROOF

[M132]
Sort ROOM LAMP
MAP LAMP SWITCH
SWITCH
Position
LH RH
ON | DR |OFF
Terminal ON |OFF | ON |OFF
1 Q O O
i
5 CB O O
ETHAD45E
[M132]
1 213

415|678

ETHAO45A
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CIRCUIT DIAGRAM  emaiso

%)
LH MAP LAMP SW I
® ' o0 OFF =z
w
s
‘ DR 2
¢ 1 =
ON S
RH
® o
4) B+
3 DIGITAL CLOCK
%

ETHA0458

¢ VEHICLES WITH SUNROOF

[M138]
[M138]
Sort ROOM LAMP
SWITCH MAP LAMP SWITCH 112 m 512
Position LH RH 16 7]8 9110
_ ON | DR |OFF
Terminal ON|OFF|ON | OFF
3 O (P O O ETHA045C

ETHAO45F
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CIRCUIT DIAGRAM

ETHA2200

B+
DIGITAL CLOCK

—0O00 000

ROOM LAMP SW

ETHAQ45D



IMMOBILIZER CONTROL SYSTEM

BE -77

IMMOBILIZER CONTROL SYSTEM

IMMOBILIZER SYSTEM

ETHA3450

DESCRIPTIONThe immobilizer system is an anti-theft
device which enables starting to be possible only when
the mechanical and wireless secret codes are aligned
simultaneously.

The transponder built in the ignition key signals its unique
frequency code and at this time the ICM compares it with
the memorized code.

SYSTEM BLOCK DIAGRAM

When the codes are aligned, the ICM sends. signals to
the ECM so that starting is possible.

ICM : Immobilizer Control Module

ECM : Engine Con,t}dl Module

ENERGY

.

j —

TRANSPONDER

COIL ANTENNA

e -

K-LINE

DLC

REQUEST
CODE

ANSWER
CODE

ECM

B6BE705A
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COMPONENT

A. TRANSPONDER KEY B. COIL ANTENNA

B88OBO1A BEBE225C

C. IMMOBILIZER CONTROL MODULE

B6BE710D BEBE710E

DESCRIPTION

COMPONENT , DESCRIPTION

When ignition is "ON", the coil supplies energy to the transponder,
which in turn accumulates energy in the condenser. Once the energy
supply from the coil has stopped, using the stored energy in the con-
denser, the transponder transmits the D CODE.

TRANSPONDER (built-in keys)

Supplies energy to the transponder.
COIL ANTENNA Receives signal from the transponder.
Sends transponder signal to the ICM.

Supplies power to the coil antenna.

Receives and analyzes signal from the coil antenna.
Transmits signal to ICM

Stores VIN which composes of the ID CODE and password.

IMMOBILIZER CONTROL MODULE

With the ignition "ON", the ECM receives information from the ICM

ENGINE CONTROL MODULE N
and permits injection to take place.

ID KEY Must be used first to register the unique ID CODE in the ICM.
KEVS This ID CODE is then recorded into the master keys.
MASTER Once the ID CODE is recorded into the MASTER KEY, this key is for
general use.

By connecting the voltmeter or HI-SCAN, control module diagnostic

DATA LINK CONNECTOR
code can be read.
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KEY REGISTRATION

1. ID Code registration sequence

Unregistered

Using ID key, turn ignition "ON" then "OFF".
ID Key is now registered in the ICM. |

Within 10 seconds
per each key

Using master key 1, turn ignition "ON" then "OFF".
Master key 1 is now registered on the ICM.
Repeat for master key 2.

Registration sequence complete.

ETHA345A

If a new set of master keys needs to be produced,

2. Master key correction
it can be done by two methods:

a. Using ID key

Registration complete status of ICM

Using ID key, turn ignition "ON" then "OFF.
ID Key is now registered in the ICM

Remove ID key i

Within 10 seconds
per each key

Insert new master key 1 and turn ignition "ON" then
"OFF". New master key 1 is registered on the ICM. f
Repeat for master key 2.

Sequence complete

ETHA345B

b. Using password
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Registration complete status of ICM

Insert new master key and turn ignition "ON".

Wait 5 seconds.

=

Input password using tester.

1
Within 10 seconds

New master key 1 is registered. |
Remove key. ]

Within 10 seconds
per each key

Insert new master key 2 and turn ignition "ON" then
"OFF". New master key 2 is registered. I
Remove key.

Sequence complete

NOTE

o Once the password is mis-registered, it is impossible to register new password during 10 seconds
regardless of ignition ON/OFF.

o When the master 3 keys have been registered, the codes for existing master keys are all cleared.

¢ The password should consist of 4 numbers among ten (0~9) numbers.

ETHA345C
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BR -2 BRAKE SYSTEM

GENERAL -
SPECIFICATIONS
Master cylinder
Type Tandem type
1.D. 25.4 mm (1.0 in.)
Fluid level sensor Provided

Brake booster

Type Vacuum type with tandem booster
Effective dia.  8+9in.
Boosting ratio 701
Front brake ‘ , :
Type | | Floating type with ventilated disc
Disc O.D. 276 mm (10.87in.)
Disc thickness 26 mm (1.02 in.)
Pad thickness 16.5 mm (0.65 in.)
Cylinder 1.D. 42.9 mm (1.689 in.) (X2)
Rear disk brake
Type Floating type with solid disc
Disc O.D. 284 mm (11.18 in.)
Disc thickness 10 mm (0.39 in.)
Pad thickness 15 mm (6.59 in.)
Cylinder 1.D. 38.2 mm (1.50 in.)
Parking brake
Type Mechanical brake acting on rear wheels
Braking type , Foot type
Cable arrangement V type

Rear drum brake

Type Leading-trailing drum
Drum 1L.D. 254 mm (10 in.)
Cylinder 1.D. 20.64 mm (0.81in.)
Clearance adjustment Automatic

Lining thickness 5.0 mm (0.20 in.)

0.D. = Outer diameter

I.D. = Inner diameter
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SERVICE STANDARD

EJHAQ050

Standard value

Brake pedal height

Stop lamp switch outer case to pedal stopper clearance

Brake pedal free play

Booster push rod to master cylinder piston clearance

Brake pedal to floor board clearance
Service limit

Front disc brake pad thickness

Front disc thickness (minimum)

Front disc runout

Front disc thickness variation

Wheel cylinder to piston clearance

Rear disc brake pad thickness

Rear drum 1.D.

Rear disc thciness

176+0.3mm

0.5-1.0 mm (0.020-0.040 in.)
3-8 mm (0.117-0.312 in.)

0 (at 500 mmHg vacuum)

44 mm (1.73 in.)

2.0 mm (0.079 in.)
24.4 mm (0.96 in.)
0.05 mm ( 0.0020 in.)
0.01 mm (0.0004 in.)
0.15 mm (0.006 in.)
2.0 mm (0.079 in.)
256 mm (10.08 in.)
8.4 mm (0.33 in.)

TIGHTENING TORQUE

EJHA0100

Nm Kg-cm ib-ft

Master cylinder to booster mounting nut 8-12 80-120 5.9-8.8
Brake booster mounting nut 13-16 130-160 9.4-11.6
Brake booster vacuum hose fitting to surge tank 15-18 150-180 11-13
Bleeder screw 7-9 70-90 5-6.6
Brake tube flare nut, brake hose 13-17 130-170 9-12
Caliper guide rod bolt 22-32 220-320 16-24
Caliper assembly to knuckle

Front 8-10 80-100 5.8-7.3

Rear 5-6 50-60 3.6-4.3
Brake hose to front caliper 17-20 170-200 12.3-14.5
Wheel cylinder mounting bolt 12-18 120-180 8.8-13




BR -4 BRAKE SYSTEM
LUBRICANT EJHAO150
Recommended lubricant Quantity
Brake fluid DOT 3 or equivalent As required
Brake pedal bushing and brake pedal bolt Chassis grease SAE J310, NLGI No.0 As required
Clevis pin Wheel bearing grease SAE J310, NLGI No.2  As required -
Parking brake shoe and backing plate Bearing grease, NLGI No.0-1 As required

contact surfaces

SPECIAL TOOLS

EJHA0200

Tool (Number and Name)

Hlustration

Use -

09581 - 11000
Piston expander

brake piston

EJDAD43A

Pushing back of the front disc and rear disc

TROUBLESHOOTING EJHAO250
Trouble symptom Probable cause Remedy

Noise or vibration when Caliper improperly mounted Correct

brakes are applied Loose caliper mounting bolts Retighten
Unevenly worn or cracked brake drum or brake disc | Replace
Foreign material in brake drum Clean
Seized pad or lining contact surface Replace
Excessive caliper to pad assembly clearance Correct
Uneven pad contact Correct
Lack of lubrication in sliding parts Lubricate
Loose suspension parts Retighten

Vehicle pulls to one side Difference in left and right tire inflation pressure Adjust

when brakes are applied improper front wheel alignment Adjust
Inadequate contact of pad or lining Correct
Grease or oil on pad or lining surface Replace
Drum warpage or uneven wear Replace
Incorrect wheel cylinder installation Correct
Auto adjuster malfunction Correct
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Trouble symptom

Probable cause

Remedy

Insufficient braking power

Low or deteriorated brake fluid

Air in the brake system

Brake booster malfunction

Inadequate contact of pad or lining

Grease or oil on pad or lining surface

Auto adjuster malfunction

Overheated brake rotor due to dragging of pad or
lining

Restricted brake line

Proportioning valve malfunction

Refill or change
Bleed the system

Correct

| Correct

Replace
Correct

Correct

Correct

Replace

Increased pedal stroke
required

Air in the brake system

Bleed the system

Excessive parking brake lever stroke

No air bleeding after lining replacement

(Reduced pedal to floor- Brake fluid leaks Correct
board clearance) Excessive push rod to master cylinder clearance Adijust
Brake drag Incomplete release of parking brake Correct
Incorrect parking brake adjustment Adjust
Worn brake pedal return spring Replace
Restricted master cylinder return port Correct
Broken rear drum brake shoe return spring Replace
Lack of lubrication in sliding parts Lubricate
Defective master cylinder check valve or piston re- Replace
turn spring
Insufficient push rod to master cylinder clearance Correct
Insufficient parking brake Worn brake lining or pad Replace
function Grease or oil on lining or pad surface Replace
Parking brake cable sticking Repiace
Auto adjuster malfunction Correct

Adjust the parking brake lever
stroke or check the parking
brake cable routing

Air bleeding
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BRAKE SYSTEM

SERVICE BRAKE PEDAL INSPECTION
AND ADJUSTMENT

EJHAD300
1. Turn the stop lamp switch until the clearance be-
tween the outer case of the stop lamp switch and

pedal arm reaches the standard value, and then se-
cure the stop lamp switch with the lock nut.

Clearance between pedal and stop lamp switch "A" :
0.5-1.0 mm (0.02-0.039 in.)

EJHAOOTA

2. Free play of brake pedal.

Brake pedal free play "B" :
3-8 mm (0.12-0.32 in.)

engine. If the pedal goes down slightly, the booster
is in good condition. Go to step 3.

3.  With the engine running, depress the brake pedal

and then stop the engine. Hold the pedal depressed
for 30 seconds. If the pedal height does not change,
the booster is in good condition.

If one of the above three tests is not OK, check
the vacuum hoses, the check valve and the brake
booster. Make any necessary corrections. If all tests
are OK, the unit is in good condition.

Not good

EJA9002A

When engine is started

Oh

SYSTEM

EJHA230A

BRAKE BOOSTER OPERATION TEST
WITHOUT A TESTER

For a simple check of brake booster operation, perform
the following tests.

1. Run the engine for one or two minutes, and then
shut it off. Depress the brake pedal several times at
normal foot pressure. If the pedal goes down further
the first time, but gradually rises after the second or
third time, the brake booster is functioning properly.
Go to step 2.

2.  With the engine stopped, depress the brake pedal
several times. Depress the brake pedal and start the

- EJAS002B

BLEEDING OF THE BRAKE

EJHA2350

1. Remove the reservoir-cap and fill the brake reservoir
with brake fluid.

CAUTION

Do not aliow brake fluid to remain on a painted

surface. Wash it off immediately.

NOTE

When bleeding by pressurized fluid, do not depress
the brake pedal.
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BR -7

EJHAQO2A

2. Connect a vinyl tube to the wheel cylinder bleeder
plug, and insert the other end of the tube in a
container of brake fluid which is half full.

3. Slowly pump the brake pedal several times.
4. While depressing the brake pedal fully, loosen the

bleeder plug until fluid starts to run out. Then close
the bleeder screw.

KFW8006A

5. Repeat steps 3 and 4 until there are no more
bubbles in the fluid.

6. Tighten the bleeder plug screw.

Bleeder screw tightening torque :
7-9 Nm (70-90 kg-cm, 5-6.6 Ib-ft)

7. Repeat the above procedure for each wheel in the
sequence shown in the illustration.

EJAS004A



BR -8 BRAKE SYSTEM

BRAKE SYSTEM
BRAKE BOOSTER

COMPONENTS  esmnosso

Separater pin

Washer
Vacuum hose ‘

21-28 (210-280, 14.7-19.6)

[

Clevis pin

Booster assembly

TORQUE : Nm (kg.cm, Ib.ft)

KFW8019A

CHECK VALVE OPERATING TEST cuaosoo REMOVAL  esnaooso

1. Remove the master cylinder.
Remove the vacuum hose from the booster

2. Remove the vacuum hose.

Start the engine 3. Remove the operating rod from the brake pedal.

4. Loosen the booster mounting nuts to remove the
Plug the vacuum hose hole with a finger booster assembly.

Check that a vacuum is present and is maintained

EJHA285A



BRAKE SYSTEM

BR -9

EJAS0118

INSTALLATION  ematon

1. Install the master cylinder.

2. Attach the booster and master cylinder to the dash
panel. o

3. Reinstall the vacuum hose securely to prevent vac-
uum leaks.

4. Couple the operating rod with the brake pedal.

5. Bleed the system.

NOTE

Do not attempt to disassemble the brake booster.



BR -10 BRAKE SYSTEM

BRAKE PEDAL

COM PONENTS EJHA0350

[M/T] Booster assembly

8-12 (80-120, 5.9-8.8)
Stop lamp switch

21-28 (210-280, 15.5-20.7) | 8-10 (80-100, 5.9-7.3)

Brake pedal Return spring

[A/T]

TORQUE : Nm (kg.cm, Ib.ft)

KFW8010A
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BR -11

REMOVAL  esmrosco

1. Remove the lower crash pad assembly (Refer to
Body Group).

2. Remove the stop lamp switch and disconnect the
shift lock cable (Vehicle with automatic speed control
system only).

3. Remove the cotter pin and clevis pin.

4. Remove the brake pedal member assembly mount-
ing nut.

5. Remove the brake pedal assembly.

INSPECTION  esaosso

1. Check the bushing for wear.
2. Check the brake pedal for bending or twisting.

3. Check the brake pedal return spring for damage.

INSTALLATION  cimaosoo
Installation is the reverse of the removal procedure.

NOTE

1. Coat the inner surface of the bushings with the
specified grease.
Specified grease : Chassis grease SAE J310,
NLGI No. 0

2. Before inserting the clevis pin, apply the speci-
fied grease to the clevis pin and washer.

r . )
. -4 I
T Grease _ Qj

EJBY003A

Grease

EJAS005B
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FRONT DISC BRAKE

COMPONENTS Emso

: Boot
Lock pin /% y

Plston seal

6 iston Piston boot Carrier
Boot Seal Piston

Piston boot

'%5—“ Pad spring

Shim

Pad assembly

EJHAS00A

REPLACEMENT OF BRAKE PADS a0 2. Check the pad thickness through the cylinder in-
spection hole.

If a squeaking noise occurs from the front brake while
driving and braking, inspect the brake pads. If the pad lining thickness is out of specification,
replace the pads. -

New (Inner pad only) Worn
% ;/,/ Standard value Service limit
7 el N

/e 7 7”‘ﬁj) Pad lining thick- | 10.5 (0.413) 2.0 (0.079)
/' : o ; ness mm (in.)

o Worn indicator
/ > h
. Pad 7 3. Remove two bolts from the carrier and remove the
% - Brake disc / brake cylinder.

EJASO15E

REMOVAL  emaitno

1. Remove the wheel and tire.



BRAKE SYSTEM BR -13

New (Inner pad only) Worn
Y e

; - n=
/ Worn indicator /
Pad™> A
%
Brake disc

EJHAD07B EJASQ15E

4. Remove the brake cylinder and suspend it with wire.

NOTE

Do not disconnect the brake hose.

INSTALLATION  emarzco

1. Install the pad clips.

2. Install the pads onto each pad clip.

NOTE
a. All four pads must be replaced as a complete
set.

b. Position the pad with its pad wear sensor to the
piston side and to the upward.

c. Remove rust before positioning the pad clip or
replace with a new one if it is damaged.

KFW8024A
5. Remove the pads.

NOTE

Be careful not to depress the brake pedal while
disassembling the pads.

EJASO15F
3. Press in piston with a hammer handle or equivalent.

4. Lower and insert the brake cylinder carefully so as
not to damage the boot.

5. Install the two guide rod bolts and tighten.

EJAS015D Tighten the connections to the specified torque.

INSPECTION ciaiiso Guide rod bolt :

22-32 Nm (220-320 kg-cm, 16-24 Ib-ft)

1. Check the pads for wear or oil contamination.
Replace or correct if necessary.

2. Check the shims for damage or deformation.
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BRAKE SYSTEM

CALIPER ASSEMBLY

EJHA1250
REMOVAL

1.  Remove the wheel and tire.

2. Remove the brake hose from the caliper.

KFWB8005A

KFW8023A

DESASSEMBLY EJHA1300

Front disc brakes should be disassembled with right and
left sets separately.

1. Remove the pistbn boot/piston.

Blow compressed air into the brake hose seating
hose. Remove the piston and the piston boot.

CAUTION

Remove the piston using a plas{ic hammer handle.
Biow air slowly adjusting heights of the two pistons
to ensure even push-out.

Secondary piston shall not be removed before pri-
mary piston is removed completely. Otherwise the
secondary piston will be not be removable.

KGX8039A
2. Remove the piston seal.

1) Remove the pistoh seal with finger.

Piston seal

KGX8040A

CAUTION

Do not use a screwdriver or another tool. It may
damage the cylinder inside. .

2) Clean the piston surface and cylinder inside
using the trichloro ethylene, alcohol or specified
brake oil.

Brake oil : DOT 3 or equivalent

3. Clean the outer surface of the pistor-and the inner
surface of the cylinder with the specified brake fluid.



BRAKE SYSTEM
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INSPECTION

EJHA1350

1. Check the caliper body cylinder inner surface for
wear, damage and/or corrosion.

2. Checkthe piston for wear, damage and/or corrosion.
3. Check the caliper body and sleeve for wear.

4, Check pads for deformation, metal backing for dam-
age, and for oil on the pads.

5. Checkthe carrier for damage, rust, wear and cracks.

6. Inspect the brake disc using a dial indicator and
micrometer. Machine or replace as necessary.

Clean the disc thoroughly and remove all rust.

Standard | Standard
value limit
Thickness of disc mm (in.) 26 (1.02) 24.4
(0.96)
Runout of disc mm (in.) - 0.05
(0.0020)

KFW80254
3. Place a dial gauge approximately 5 mm"(O.Z in.)
from the outer circumference of the brake disc, and
measure the runout of the disc.
Limit : 0.05 mm (0.0020 in.)
NOTE

Tighten the nuts in order to secure the disc to the

hub.

EJAQ015N
7. If necessary, replace the brake disc.

1) Jack the vehicle up and support it with jack
stands.

2) Remove the wheel and tire.

3) Remove the front wheel brake assembly from
the knuckle and suspend it with a wire.

4} Remove the front disc from the hub.

HOW TO CHECK FRONT DISC RUNOUT
AND THICKNESS

EJHA1400
FRONT BRAKE DISC RUN-OUT CHECK

1. Remove the caliper support bolts, then raise the
caliper assembly upward and secure by using wire.

2. Inspect the disc surface for groove, cracks, and rust.

- HES8-16

' FRONT BRAKE DISC THICKNESS CHECK

1. Using a micrometer, measure disycythickness at eight
positions, approximately 45° apart and 10 mm (0.39
in.) from the outer edge of the disc.

Brake disc thicknes ”
Standard value : 26 mm (1.02 in.)
Limit : 24.4 mm (0.96 in.)

Thickness variation (at least 8 positions)

The difference between any thickness measure-
ments should not be more than 0.005 mm.

2. lf the disc is exceeds the limits for thickness, remove
it and install a new one.



BR -16 BRAKE SYSTEM
EJAS015S EJAS015J

ASSEMBLY  emareso INSTALLATION  csmatsoo

1. Clean the components with isopropyl alcohol except 1. Install the pads and brake cylinder.

for the pad and shim.
2. Install the piston seal.

3. After applying the specified brake fluid to the piston
outer surface, install the piston into the cylinder.

2.

Install the brake hose to the caliper.

Bleeder screw tightening torque :
7-9 Nm (70-90 kg-cm, 5-6.6 Ib-ft)

3.
4.

Fill the brake reservoir with brake fluid.

Bleed the system.

EJHA345A

4. Install the piston boot and boot ring.

EJHA3458 -

5. Install the guide pin boots and guide pin.

KFW8026A
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MASTER CYLINDER

COMPONENTS  eumnosso

f@mm———— Reservoir cap

B Brake fluid filter

Reservoir assembly

Retainer seal ————— @ﬂ WQ

Primary piston assembly
Secondary piston assembly

Master cylinder body

EJHAOQ3A

REMOVAL  cnacsoo DISASSEMBLY  esmaosso

1. Detach the brake tubes from the master cylinder, 1. Remove the reservoir cap and drain the brake fluid
and then install the plug. into a suitable container.

CAUTION 2. Remove reservoir from the master cylinder.

Do not allow brake fluid to remain on a painted NOTE

surface. Wash it off immediately.
When bleeding by pressurized fluid, do not press the

2. Remove the master cylinder mounting nuts and then brake pedal.
lift out the master cylinder.

EJHAO04A

EJHA002A



BR -18

BRAKE SYSTEM

3. Using snap ring pliers, remove the retaining ring.

4. Remove the primary piston assembly.

EJAS009C

5. Using a screwdriver, push the secondary piston and
remove. » '

NOTE

Do not disassemble the primary and secondary
piston assembly.

R e

B

KFW8014A

ASSEMBLY  emnorso

1. Apply genuine brake fluid to the rubber parts of the
cylinder kit and grommets.

HES8-11

Using a screwdriver, push the piston all the way and
install the piston pin.

Mount the two grommets.

Install the reservair in the cylinder.

emﬁ?))ﬁ@))

KFW8016A
2. Carefully insert the springs and pistons straight in.

3. Push the pistons in with a screwdriver and install the
retaining ring.

KFW8017A

INSTALLATION  eusosoo

1.

2.

3.

Install the master cylinder on the brake booster.
Connect the brake tubes to the master cylinder. - -

Fill brake reservoir with brake fluid and bleed the
system.



BRAKE SYSTEM
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REAR DISC BRAKE

COMPONENTS  esmasso

Rear disc

REMOVAL  esmarsoo

The procedure is the same with front disc brake pad.

lNSPECTlON EJHA1650

1. Check the pads for wear or oil contamination and
replace if necessary.

NOTE

The pads for the right and left wheels should be
replaced at the same time.

EJAS019A

Pad thickness wear limit : 2.0mm

2. Check for worn or damaged dust boots. If dust
or mud has entered the caliper assembly through
this seal, the caliper assembly must be replaced or
rebuilt.

New (Inner pad only) Worn ;/

7 L~

= . —

1 Worn indicator é

/ = Padé / ,

7 Brake disc 7

A ‘ Z

EJAQ015E
INSPECTION  esmarroo

Before replacing the brake pads, remove the brake fluid
from the master cylinder reservoir until it is half full.

CALIPER
DISASSEMBLY

1. Remove the caliper mounting bolts and the caliper
assy.

2. Remove the carrier bolt and the carrier with brake
pad.
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BRAKE SYSTEM

KFW8027A
3. Remove the piston boot.

4. Remove the piston assy.

EJA9020C

5. Remove piston seal with finger tip.

CAUTION

Do not use sharpened tools to prevent damage to
inner cylinder.

Cylinder

Parts Recorgnjended lu- Quantity
ricant
Piston seal Brake fluid (Dot 3) | As re-
quired
Cylinder inner side | Brake fluid (Dot 3) | As re-
quired
Piston boot Brake fluid (Dot 3) | As re-
quired
Piston outer sur- Brake fluid (Dot 3) | As re-
face ‘ quired
Guide-rod insula- Rubber grease As re-
| tors quired
Piston seal
Piston boot

Piston

4. Push the piston into the caliper.

EJA9020F

- EJA9020D

ASSEMBLY

1. Check for worn, damaged, or rusted piston bore and
piston.

Replace the damaged parts if necessary.

2. Check for damaged piston seal, boot, and pin
insulators.

3. Apply a recommended lubricant to the following
parts.

EJA9020G

5. Align the piston mating mark upward as shown in

illustration.

EJAS020H



PARKING BRAKE SYSTEM

BR -21

PARKING BRAKE SYSTEM

PARKING BRAKE

COMPONENTS  emamso

REMOVAL

. Release naob

. Lower panel

. Parking brake plate

. Bushing

Release cable bracket
Wiring connector

. Split pin

. Washer

. Clevis pin

10. Front parking brake
11. Plate

12. Sealer

13. Parking brake pedal
14. Split pin

15. Washer

16. Clevis pin

17. Roller

18. Release cable

19. Parking brake switch
20. Split pin

21. Pedal damper

©ONDU AWM

TORQUE : Nm (kg.cm, Ib.ft)

0.4 (4,0.29)

EJHAO11A
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BR -22

REMOVAL

. Adjusting nut

Pin v

. Equalizer

. Nut holder

Split pin.

Washer:

Clevispin = =~ Ve
Front parking brake cable

PN AN

TORQUE : Nm (kg.cm, Ib.ft)

10

9. Rear cable bracket

10. Rear speed sensor

11. Rear brake assembly
12. Rear brake disc

13. Clip

14. Parking brake protector
15. Parking brake cable

EJHAO11B
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PARKING BRAKE SYSTEM

REMOVAL  emassoo

Remove the components as shown in illustrations.

INSTALLATION  cmaeso

1. Installation is the reverse of the removal procedure.

2. Set the adjuster lever all the way back when in-
stalling the shoe-to-shoe spring. ’

Shoe adjusting bolt

EJB9O011B

3. Apply a coating of -the specified grease to each
sliding part of the ratchet plate or the ratchet pawl.

Specified grase :
SAE J310, NLGI No.2

SERVICE ADJUSTMENT  comsrooo

1. Pull the parking brake lever 4-5 times with pull
stroke. '

2. Adjust parking brake stroke to be 88-98mm (3.47—
3.90 in.) by turing the adjusting nut while applying
20kgf to the brake pedal.

CAUTION

Parking brake adjustment must be carried out after
adjusting rear shoe clearance.

3. Remove the adjusting hole plug and then turn the
adjustor to the direction of the arrow so as not to
rotate the disc using a screw driver (flat tip (-)).

4. Rotate the adjustor as much as 5 notches to the
opposite direction of the arrow.

E:JHAOMA
After replacing brake lining (Bed-in. procedure),

1) Operate parking brake pedal for 10 kgf effort
when the vehicle speed is 60 kPh and then drive
the vehicle 500mm. '

2) Repeat the above procedure twice.

After adjusting parking brake, it must be free from
clearance between adjusting nut and pin.

Check that the brake does not drag.

After assembling, check that all parts move
smoothly. o
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ABS (ANTI-LOCK BRAKE SYSTEM)

SPECIFICATION (ABS)

Part

Standard value

Remark

System
Type
Mode
ECU
Operating voltage
Operating temperature
Warning lamp
ABS
Operating current
EBD
Consumption current
Wheel speed sensor |
Internal resistance
Front
Rear
Insuiation resistance
Air gap
Front
Rear
Tone wheel
HECU (Hydraulic and Electronic Control Unit)
Pump capacity
Accumulator amount
LPA
HPA
NO Solenoid vlave
Front
Rear
NC Solenoid valve
Front
Rear

Pump orifice

Solenoid/Solenoid
ABS + EBD

10V - 16V
-40°C - 110°C
12V
80mA
110002 + 50%
11009 + 50%
Min. 1000kQ
0.3-1.2 mm
0.2-0.7 mm
47T

2.45 cc/sec

3.0cc
6.0cc

&0.70mm
@0.40mm

@0.56mm
30.40mm
@0.5mm

Min. P/P voltage
130mVv

o LPA : Low Pressure,
Accumulator

o HPA : High Pres-
sure, Accumulator

o NO : Normal Open
o NC : Normal Close




ABS (ANTI-LOCK BRAKE SYSTEM) BR -25
TIGHTENING TORQUE (ABS) EJHA2050
Nm kg.cm Ib.ft
Sensor mounting bolt on the brake plate
Front 0.4-0.6 4-6 0.29-0.43
Rear 0.4-0.6 4-6 0.29-0.43
Hydraulic & electronic control unit mounting bolt 0.8-1.0 8-10 0.58-0.72
Hydraulic & electronic control unit mounting :bracket bolt 1.7-2.6 17-26 1.23-1.88




BRAKE SYSTEM

BR -26

SYSTEM COMPONENT e

ABS warning lamp

The Anti-Lock Brake System (ABS) controls the hydraulic
brake pressure of all four wheels during sudden braking
and braking on hazardous road surfaces, preventing the
wheels from locking up. ABS provides the following
benefits :

1. Enables steering around obstacles with a greater
degree of certainty, even during emergency braking.

2. Enables stopping during emergency braking while
keeping stability and steerability even on curves.

If a malfunction occurs, a diagnosis function and fail-safe
system are included for serviceability.

EJHAQ20B

The integrated control unit (HECU) recieves signals
about the vehicle’s speed, direction and road conditions
from sensors at the wheels and the steering column.

Based on these signals, the control unit will determine
the optimum amount of wheel spin.



ABS (ANTI-LOCK BRAKE SYSTEM)

BR -27

EBD (ELECTRONIC BRAKE-FORCE
DISTRIBUTION)  emserso

EBD is additionally applied, instead of the proportioning
valve, to deliver ideal distribution of fluid pressure to
the front and rear brakes. This prevents the brakes
from skidding in the event of rear wheel lock up and
provides higher brake efficiency within the range of brake
application.

ADVANTAGES

Functional improvement of base-brake system
- Compensation of different friction coefficients
Elimination of proportioning valve

Failure recognition by warning lamp

COMPARISON BETWEEN PROPORTIONING VALVE AND EBD

[With P-Valve]

Fixed distribution

"
/,_ Idle distribution

Rear pressure

\

Cut-in point

Front pressure

[With EBD]

Idle distribution

Rear pressure

Y~ EBD starting point

Front pressure

EJAQO32A
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BRAKE SYSTEM

INSPECTION AT HECU TERMINALS
TERMINAL VOLTAGE CHART

EJHA2200

EJHA025A

Temnal Description Condition Output
9 ¢ Battery power source 1 Always System voltage
¢ Solenoid valve power source
8 Ground Always - In ABS control
7 Diagnosis interface terminal (K-Line) Connect the Hi-Scan
5 Wheel speed sensor (Left rear) Resistance
R=1.1kQ + 50%
1 Wheel speed sensor (Left front) Min. detectable voltage
19 Wheel speed sensor (Right front) V 130mVpp/50Hz
) (Vpp:Peak to Peak voltage)
22 Wheel speed sensor (Right rear)
6 Wheel speed sensor (Left rear)
2 Wheel speed sensor (Left front)
20 Wheel speed sensor (Right front)
23 Wheel speed sensor (Right rear)
4 Power input via ignition 2 switch Ignition 2 condition Over voltage detection :
16.5+0.5V < V < 20V
Suspend voltage detection :
7.0£0.5V <V < 9.5:0.5 V
System off : V < 5.5+0.5V
3 Not used
¢ Battery power source 2 Always e System voltage
e Motor power source e Max. current
25 1 < 100A {t < 100mesc.)
¢ Rated current
I < 30A (t > 100msec.)
24 Ground GO05
ABS warning lamp Energize the ABS relay | Max. current
16 | < 200mA
Max. voltage
40V
10, 11, | Not used
12, 13,
14, 15




ABS (ANTI-LOCK BRAKE SYSTEM)

BR -29

Terminal

No Description Condition Output
Brake lamp switch input terminal Input voltage threshold
18 1.00 < V2 < 2.75V

5.00 < VH < 16.00V

17, 21

Not used
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DIAGRAM OF INPUT/OUTPUT FOR

HECU

EJHA2250

IGN (+)

Brake S/W

W/S
Sensor

—
©

FR 1

R

HECU

Diag - K

ABS/EBD

W/Lamp

EJHAQ30B
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SYSTEM DIAGRAM  ceumacsoo

[ ABS ]

NO(NVH) —s

{ T L T ’——! {_1 !{—-‘__ \
WITH HEE RENE S 'E EENis
SWITCHED ; X
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BRAKE SYSTEM

STANDARD FLOW OF DIAGNOSTIC

TROUBLESHOOTING  cineaco

Gathering infomation from customer

Reoccurs
v A

Check diagnostic code

Does not reoccur

No trouble code or
can't communicate

v

Check diagnostic code

vLTmubte code displayed ‘ Trouble code

No trouble

displayed code

Recheck trouble code(s) then erase

Basic brake system is normal

é

Refer to BR- Troubleshooting

v

Recheck trouble symptom

v Abnomal "~ | Nomal

i

Check trouble codes

No trouble code

.

l Trouble code displayed

Inspection chart for diagnostic trouble
codes

Inspection chart for trouble symptoms

* Using the customer problem analysis check sheet
for reference, ask the customer as much detail as

possible about the problem.

e

\
Intermittentmalfunction

EJDAD15A

NOTES WITH REGARD TO
DIAGNOSIS EJHA2450

The phenomena listed in the following table are not

abnormal.

Phenomenon

Explanation

System check sound

When starting the engine, a thudding sound can sometimes be heard coming
from inside the engine compartment. This is because the system operation
check is being performed, and is not abnormal.

ABS operation sound

1.
2.
3.

Sound of the motor inside the ABS hydraulic unit operation (whine).
Sound is generated along with vibration of the brake pedal (scraping).
When ABS operates, sound is generated from the vehicle chassis due to
repeated brake application and release.
(Thump : suspension; squeak: tires)

ABS operation (Long braking
distance)

For road surfaces such as snow-covered and gravel roads, the braking distance
for vehicles with ABS can sometimes be longer than that for other vehicles. Ac-
cordingly, advise the customer to drive safely on such roads by lowering the
vehicle speed and by not being too overconfident.

Diagnosis detection conditions can vary depending on the diagnosis code. When checking the trouble symptom af-
ter the diagnosis code has been erased, ensure that the requirements listed in "Comment" are met.
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ABS CHECK SHEET esnesoo

ABS Check Sheet Inspector's

Name

Registration No.
Customer's Name Registration Year -/ /

VIN.
Date Vehicle Km
Brought In / / Odometer Miles
Date the Problem First Occurred / /
Frequency of Occurence of Problem (J Continuous [J Intermittent ( times a day)

[0 ABS does not operate.

Symptoms [0 ABS does not operate efficiently. L] Intermittent ( times a day)
ABS Warning . .
Light Abnormal [J] Remains ON [0 Does not light up
Diagnostic 1st Time [0 Normal Code [0 Malfunction Code (Code )
Trouble Code
Check 2nd Time 7 Normal Code [] Malfunction Code (Code )

EJDAO17A
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BRAKE SYSTEM

HI-SCAN CHECK  esmaesso

1.

2.

Turn the ignition “OFF”.

Connect the Hi-scan to the data link connector
located underneath low crash pad panel.

Turn the ignition “ON".
Use the Hi-scan to check the self-diagnosis codes.

After completion of the repair or correction of the
problems, turn the ignition switch; then erase the
stored faults codes using the clear key.

Disconnect the Hi-scan.

ERHAQ08A

Ground K-line ABS

8|7|e[5[4[a]2]
\@1514131211109]

Air bag Power
DATA LINK CONNECTOR

EJHA100A
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INSPECTION CHART FOR DIAGNOSTIC
TROUBLE CODES EJHA2600

Inspect according to the inspection chart that is appro-
priate for the malfunction code.

DTC on Hi-Scan
Flash pattern of SR

Description

C1101

’ } Battery voltage over volt (18V < V)

H7BROOSA

c1102

I ’ ’ ‘ l l ’ Battery voltage low volt (< 9V)

H7BRO0OSA

C1200

’ H l ! FL wheel sensor : open or short to GND

H7BRO0O7A

C1201

’ ' I | , ‘ -Range / Performance : exciter or speed jump error

H7BRO0BA

C1202

’ . } l | l ) I ! l - No signal : air-gab error

H7BRO09A

C1203

’ l ‘ ' ! ! } FR wheel sensor : open or short to GND

H7BRO10A
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BRAKE SYSTEM

DTC on Hi-Scan

Flash pattern of SRl

Description

C1204

JUB LTI

H7BRO11A

- Range / Performace : exciter or speed jump error

C1205

AU UL

H7BRO12A

- No signal : air-gab error

C1206

AU L

H7BRO13A

RL wheel sensor : open or short to GND

C1207

Ul LU

H7BRO14A

- Range / Performanace : exciter or speed jump error

C1208

UL UL

H7BRO15A

Battery voltage over volt (18V < V)

C1209

UL LAUBUATIL

H7BRO16A

RR whel sensor : open or short to GND

C1210

JUiUU L

H7BRO17A

- Range / Performance : exciter or speed jump error
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DTC on Hi-Scan

Description
Flash pattern of SRl
Ci211
1 ‘ ’ l ‘ Battery voltage over volt (18V < V)
H7BRO1BA
C1604

JLIUUIBL LU

H7BR0O22A

Harware (including valve failures)

C2112

i

H7BRO23A

Valve relay (including fuse failure)

C2402

JULIIL DL

H7BRO24A

Electrical (Pump-Motor)

ACTUATOR DRIVING

No. Description Condition Recognition Time
01 Motor KEY ON - Motor pump relay operation (Click sounds) 2 seconds
ENG. OFF
02 Front left valve (in) Front left solencid valve operation (Click sounds)
03 Front right valve (In) Front right solenoid valve operation (Click
sounds)
04 Rear left valve (In) Rear left solenoid valve operation (Click scunds)
05 Rear right valve (In) Rear right solenocid valve operation (Click
sounds)
06 Front left valve (Out) Front left solenoid valve operation (Click sounds)
07 Front right valve (Out) Front right solenoid valve operation (Click
sounds)
08 Rear left valve (Out) Rear left solenoid valve operation (Click scunds)
08 Rear right valve (Out) Rear right solencid valve operation (Click

sounds)
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BRAKE SYSTEM

CURRENT DATA

12 FR valve (In)
13 RL valve (In)
14 RR valve (In)
15 FL valve (Out)
16 FR valve (Out)
17 RL valve (Out)
18 RR valve (Out)

Front right valve (In)
Rear left valve (In)
Rear right valve (In)
Front left valve (Out)
Front right valve (Out)
Rear left valve (Out)

Rear right valve (Out)

No. Description Recognition Unit
1 Battery Battery Voltage
2 FL wheel speed SNSR | Front left wheel speed sensor km/h
3 FR wheel speed Front right wheel speed sensor
SNSR
4 RL wheel speed Rear left wheel speed sensor
SNSR
5 RR wheel speed Rear right wheel speed sensor
SNSR
6 ABS SRI status Warning lamp ON/OFF
7 Brake SW Brake switch
8 Motor pump relay Motor relay
9 Valve relay Valve relay
10 Motor pump status Motor
11 FL valve (In) Front left valve (In)
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ABS (ANTI-LOCK BRAKE SYSTEM)
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ABS (ANTI-LOCK BRAKE SYSTEM)
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Management A

Conditions Management
Vmax > 5km/h Management B
Vmax < 5km/h One front wheel failure defects wheel inhibit

One rear wheel or over two wheels failure
All wheels inhibit

Management B

Conditions Management
Failure of one wheel ABS inhibit (permit EBD control)
Failure of over two wheels System down

Management C

Conditions Management Management

Failure of one front wheel ECU discontinues ABS control of defected wheel and continues ABS control of
normal wheels. ABS inhibit after end of ABS control.

Failure of two front wheel ECU discontinues ABS control of defected wheel and continues ABS contro! of
normal wheels. System down after end of ABS control.

Failure of one rear wheel ECU continues ABS control of rear wheels using information of normal rear
wheel and front wheels. System down after end of ABS control.

Failure of two rear wheel System down

Failure of one front wheel ECU discontinues ABS control of defected front wheel, and continues rear wheels

and one rear wheel using in-formation of normal rear wheel. System down after end of ABS control.

Failure of over three wheels System down

ADDITIONAL EXPLANATION OF FAILSAFE

1. WL initial lighting time
1) Immediately after IG-SW ON, WL is lights up for 3 sec. . This term is called 'WL initial lighting time'.
2) Within this term, in case that ECU detects the failure, WL is lighted continuously.

NOTE
1. System down
It is the condition that changes to normal brake with WL ON after detecting the failure by software.
ECU restart is caused by 1G-SW OFF — ON once.
After the failure is corrected, in case of restarting ECU, it returns to a normal mode with WL OFF
2. All wheel inhibit
ECU discontinues ABS control of all wheels. {Equivalent to normal brake)
When the failure is corrected, it returns to normal mode with WL OFF. (But during ABS control, it does not
return to a normal mode.)

TERM COMMENTARY
VIGN : Terminal voltage of IGN, VREF : Terminal voltage of REF
VMAX : Maximum wheel velocity, Vret : estimated vehicle velocity

EJHA105G
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SCHEMATIC DIAGRAM cinazeso
ABS CIRCUIT (1)

HOT AT ON OR START

See Cruise
Control System
on page SD-217

2 INSTRUMENT
: CLUSTER

{@): Open with
@ brake pedal
depressed
: Close with
@ brake pedal
depressed

See Cruise
Control System
on page SD-217

___________________________________________________ 5/ NMCO01 ?4)
MC04(V6)

€20(14)

MODULE

e

1 23} C20(14)
C73(V6)
0.5Br 0.5W 0.5Y 0.5B
BY TTTTTT IEN/2 Y TTTTTT 1Ti¥ Mmco1(14)
MC04(VE)
0.5R 05L 0.5G 050 0.5Br 0.5W _05Y 0.58
MR 15/ MMO1 9 __ 107 MMO04
0:58r 0.5W 0.5Y 0.58
1N/ 23/c18(14) 1D/ 237 C19(14) Ny T 23/ 193 LN/ NA IR T
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BRAKE SYSTEM

INSPECTION PROCEDURE FOR EJHAZ700
DIAGNOSTIC TROUBLE CODES

DTC No. C1200, C1203, C1206, C1209
Wheel speed sensor open or short to G

ND circuit Probable cause

The HECU determines that an open or short circuit has occured in
more than one line of the wheel speed sensors

Malfunction of wheel speed sensor
Malfunction of wiring harness or connec-
tor

Malfunction of HECU

NG
inspection

lOK

Wheel speed sensor installation > Repair

Measure the HECU connectors
C20 (14) or C73 (V6) NG
o Disconnect connector
and measure from the harness
side.
o Resistance values between 1-2,
22-23, 5-6,19-20
OK :1100W = 50% Q

| ¢OK

Wheel speed sensor output volt-
age inspection

lOK ,
NG

Check the following connectors.
14 : MCO1, MMO1, MMo04, c18, | NG .
C19, M93, M119 » Repair
V6 : MC04, MMO1, MMO04, C71,
C72, M93, M119
iOK Check the harness wire between
NG each wheel speed sensor and
l Check symptoms of trouble l—» HECU, and repair if necessary

NG NG
——b’ Wheel speed sensor inspection [ﬂ Replace the wheel speed sensor

OK
NG

Check the following connector

Rotor inspection [—#>| Replace the rotor

¢OK

lOK

| Check symptoms of trouble

Wheel bearing inspection

lNG

Replace the HECU

EJHA110A
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EJHA2750

citer)

DTC No. C1201, C1204, C1207, C1210 (Speed jump or wrong ex-

Probable cause

open short-circuit).

A wheel speed sensor outputs an abnormal signal (other than an

L] L] @ ®

Improper installation of wheel speed sen-
sor

Malfunction of wheel speed sensor
Malfunction of rotor

Malfunction of wheel bearing

Malfunction of wiring harness or connec-
tor :
Malfunction of HECU

EHJA2800

Wheel speed sensor installation NG .
inspection Repair
$0K
- I NG NG
Whe.el Spee'd sensor output volt ———-| Wheel speed sensor inspection ——— Replace the wheel speed sensor
age inspection
$or< lOK
NG NG
Check the connector ——1> Rotor inspection 1 Replace the rotor
$OK LOK
; OK
Check symptoms of trouble Check symptoms of trouble — Check the harness wire between
NG each wheel speed sensor and
HECU, and repair if necessary
Replace the HECU

EJHA115A

DTC No. C1202, C1205, C1208, C1211
(Large air gap)

Probable cause

A wheel speed sensor outputs no signal

Malfunction of wheel speed sensor
Improper installation of wheel speed sen-
sor :

Malfunction of rotor (excitor)

Malfunction of wiring harness or connec-
for’

Malfunction of HECU
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BRAKE SYSTEM

EJHA2850

‘LOK

Check the following connectors
I4:C18, C19, M93, M119
V6 :C71, C72, M93, M119

JIOK

Replace the HECU

Wheel speed sensor installation | NG )
inspection —® Repair
iOK
Air gap between wheel speed
sensor and tone wheel NG B Repair
Air gap : 0.3-1.2 mm (front) P
0.2-1.7mm (rear)

EJHA120A

(Low and over voltage)

DTC No. C1101, C1102 Voltage out of range

Probable cause

higher than the specified value. [f

The voltage of the HECU power supply drops lower than or rises

fied value, this code is no longer output.

the voltage returns to the speci-

e Malfunction of wiring harness or eonnec-

tor

e Malfunction of HECU.

CAUTION

If battery voltage drops or rises during -inspection,
this code will be output as well. If the voltage returns

to the standard value, the code is no longer output.

NG

NG

Before carrying out the following inspection, check
the battery level and refill if necessary.

Measure the HECU connector
C20 (14) or C73 (V6)
o Disconnect the connector and
measure from the harness side
o Start the engine. Voltage be-
tween 4-Body ground
OK : System voltage

— Check symptoms of trouble

—>

'LOK

Check the harness wire between
each wheel speed sensor and
HECU, and repair if necessary

Check the battery

lOK

NG

Check symptoms of trouble

Replace the HECU

EJHA125A



ABS (ANTI-LOCK BRAKE SYSTEM)

BR -51

EJHA2900

DTC No. C1604 ECU Hardware
(EEPROM and ECU failure)

Probable cause

The HECU always monitors the solenoid valve drive circuit. It
determines that there is an open or short-circuit in the solenoid
coil or in a harness. Even if no current flows in the solenoid even
though the HECU is turned on and vice versa.

[ ]

®

Malfunction of wiring harness
Malfunction of hydraulic unit
Malfunction of HECU

EJHA2950

DTC No. C2112 Valve relay
(Including fuse failure)

Probable cause

When the ignition switch is turned ON, the HECU switches the
valve relay off and on during the initial check. In that way, the
HECU compares the signals sent to the valve relay with the
voltage in the valve power monitor line. That is how to check if the
valve relay is operating normally. The HECU always checks if
current flows in the valve power monitor line. It determines that
there is an open circuit when no current flows. If no current flows
in the valve power monitor line, this diagnosis code is output.

@

Malfunction of wiring harness or connec-
tor
Malfunction of HECU

NOTE

Whenever reading the diagnosis codes using the
ABS warning lamp, this diagnosis code will be
output.

NG

Fuse (30A/10A) inspection —| Replace the fuse

¢OK

Replace the HECU

EJFA029B
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EJHA3000

DTC No. C2402 Electrical

(Motor relay, motor) Probable cause

When the motor power line is normal but no signal is input to the e Malfunction of hydraulic unit
motor monitor line, it is abnormal. e Malfunction of HECU
CAUTION

Because force-driving of the motor by means of the
actuator test will discharge the battery, the engine
should be run for a while after testing is completed.

Hi-Scan actuator test YES
Is the sound of the operating I
motor heard?

i'NG

Motor power source inspection
Pin No.25, C20(14) or C73(V6)

y\;a

Disconnect the connector C20(14

or C73 (V6) YES -
o Check the voltage from P.25 : tRepIace the HECU

OK : System voltage

y\le

Repair the harness or connector f

Check the harness and repair if
necessary

EJHA140A
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ABS WARNING LAMP INSPECTION esmasoso
Check that the ABS warning lamp illuminates as
follows.

When the ignition key is turned “ON”, the ABS warning
lamp comes on for approximately 2 seconds and then
goes out.

ERHAQO3A

INSPECTION CHART FOR TROUBLE
SYMPTOMS  emnsioo

Find out the symptoms and check according to the
inspection procedure chart.

Trouble system

Inspection procedure No.

Communication with Hi-Scan

Communication with all system is not possible. 1

is not possible

Communication with ABS only is not possible. 2

When the ignition key is turned "ON" (engine stopped), the ABS warning lamp

does not illuminate. 3
After the engine start, the lamp remains illuminated. 4
Faulty ABS operation Unequal braking power on both sides 5

Insufficient braking power

ABS operates under normal braking conditions

ABS operates before vehicle stops under
normal braking conditions

Large brake pedal vibration (Cautionyz.) N -

CAUTION

During ABS operation, the brake pedal may vibrate
or may not be able to be depressed. Such phe-
nomena are due to intermittent changes in hydraulic
pressure inside the brake line to prevent the wheels
from locking and is not an abnormality.
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BRAKE SYSTEM

INSPECTION PROCEDURE FOR TROUBLE
SYMPTOMS

INSPECTION PROCEDURE 1

EJHA3150

Communication with Hi-Scan is not possible.
(Communication with all systems is not possible.)

Probable cause

The reason is probably a defect in the power supply system
(including ground) for the diagnosis line.

Malfunction of connector
Malfunction of wiring harness

INSPECTION PROCEDURE 2

Communication with Hi-Scan is not possible.
(Communication with ABS only is not possible.)

Probable cause

When communication with Hi-Scan is not possible, the cause is
probably an open circuit in the HECU power circuit or an open
circuit in the diagnosis output circuit.

Blown fuse

Malfunction of wiring harness or connec-

tor
Malfunction of HECU

Measure diagnosis connector
M28 and HECU connector C20
(14) or C73(V6)

o Disconnect the connector and

measture at the harness side. NG
o Continuity between the following
terminals

~ 1 MCO1(14) or MC04(V6)

». | Check the following connector

NG .
— Repair

OK : conlinuity

. OK
HECU side 7

Diagnosis 1

| ICheCk'symptoms of trouble

connector side

OK

v

Measure HECU connector C2
(14) or C73 (V6) :
o Disconnect the connector and
measure at the harness side.
o Ignition switch ON
Voltage between 9-body earth

OK : System voltage

and repair if necessary

NG | Check the harness between the
—#= HECU and diagnosis connector,

NG

NG
—H Check symptoms. of trouble

¢OK

Measure HECU connector C20

(14) or C73 (V6)

o Disconnect the connector and
measure at the harness side.

o Continuity between 24-body earth
OK : Continuity

NG .
—p> Repair

‘LOK

E47

Check the following connector | NG

+— Repair

OK

Check symptoms of trouble

NG
I———bl Replace the HECU

Check the harness between fuses
(2EA) inside the junction block
and HECU, and repair if neces-

sary

EJHA155A
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INSPECTION PROCEDURE 3

When the ignition key is turned "ON" (engine stopped), ABS warn-
ing lamp does not illuminate

Probable cause

When current flows through the HECU, the ABS relay turns from
on to off as the initial check. So the ABS warning lamp will
illuminate when the ABS relay is "Off" even if there is a problem

¢ Blown fuse
¢ Burnt out ABS warning lamp bulb
o Malfunction of wiring harness or connec-

with the circuit between the ABS warning lamp and the HECU. tor
Therefore, if the lamp does not illuminate, the cause may be an
open circuit in the lamp power supply circuit, a blown bulb, or an
open circuit in both the circuits between the ABS warning lamp
and the HECU and in the circuit between the ABS warning lamp
and the ABS relay.
Fuse (10A) inspection

‘LOK

NG ; NG ;

Measure connector M30-2 > Check whether the ABS warning B Replace the ABS warning lamp

o Disconnect the connector and measure lamp bulb is burnt

bulb

at the pin.
o Does the ABS warning lamp illuminate
when terminal(18) is grounded?

iOK

OK : llluminates

¢OK

Check the harness.

NG
Check the connectors —— Repair
JVOK
NG :
Check symptoms of trouble —>| Replace the combination meter

Repair, if necessary

EJHA155B
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INSPECTION PROCEDURE 4

Even after the engine is started, the ABS warning lamp remains il-

) Probable cause
luminated 7

The cause is probably a short-circuit in the ABS warning lamp e Malfunction of combination meter
illumination circuit ¢ Malfunction of HECU

¢ Malfunction of wiring harness

This trouble symptom is limited to cases where power supply is normal) and the diagnosis code is
communication with the Hi-Scan is possible (HECU normal. ~

Disconnect connector M30-2 and turn the ignition YES
switch "ON" ————b{ Replace the combination meter

o Does the ABS warning lamp remain illuminated?

l'No

o Disconnect HECU connector C20 (14)or C73 (V6) | vES

o Ignition switch : ON —| Replace the HECU
o Does the ABS warning lamp switch off ?

iNO

Check the harnesses between the combination meter
and the HECU.
Repair if necessary.

EJHA155C
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INSPECTION PROCEDURE 5

Brake operation is abnormal

Probable cause

This varies depending on driving
so problem diagnosis is difficult.

displayed, carry out the following
inspection.

conditions and road surface conditions,

However, if a normal diagnosis code is

= |mproper installation of wheel
speed sensor

tact
e Foreign material adhering to
wheel speed sensor

¢ |ncorrect sensor harness con-

o Malfunction of wheel speed
sensor

Malfunction of rotor
Malfunction of wheel bearing
Malfunction of hydraulic unit
Malfunction of HECU

Wheel speed sensor installation

inspection
éOK

Wheel speed sensor output volt-

age inspection
$0K

rHydraulic unit inspection

NG

NG
———P* Wheel speed sensor inspection

— Repair

NG

J———>| Replace the wheel speed sensor |

OK

NG

I Rotor inspection

>

rF{eplace the rotor (or excitor) j

OK

| Wheel bearing inspection
¢OK

NG
l——b Repair

Check the following connector | NG .
14 - MCO1, MMO1, MM04,C18, P Repair
C19, M93, M119
V6 : MC04, MMO1, MMO04, C71,
C72, M93, M119
¢OK
| Check symptoms of trouble
¢NG
Measure HECU connector OK .
—# Repair

C20(l4) or C73(V6)

o Disconnect the connector and measure
at the harness side.

o Resistance value between terminals 1-2,
22-23, 5-6 and 19-20.

OK: 1100Q = 50%

(The sensor harness and con-
nector should be moved while
these inspection are carried

out)
‘LOK

|Check symptoms of trouble

OK
|——>[ Replace the HECU

]

EJHA155D
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ANTI-LOCK BRAKING SYSTEM CONTROL
MODULE

COMPONENTS  esmaseco

TORQUE : Nm (kg-cm, ib-ft)

EJHAQ40A

REMOVAL EJHA3250

1. Disconnect the HECU (Hydraulic and electronic
Control Unit) and motor connector.

EJHAQ45A

3. Remove the HECU bracket mounting bolt and the
HECU.

CAUTION
1. Never attempt to disassemble the HECU.

EJHA022A

2. Disconnect the brake tubes from the HECU.



ABS (ANTI-LOCK BRAKE SYSTEM)
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2. The HECU must be transported and stored in
the upright position and with sealed ports. The
HECU must not be drained.

EJHAQ45A

INSTALLATION  esmacaco

1. Follow the reverse order of the removal.

2. Tighten the modulator mounting bolts and brake
tube nuts to the specified torgue.

Tightening toque

HECU mounting bolt :

8-10 Nm (80-100 kg-cm, 5.6-6.9 Ib-ft)
Brake tube nut :

13-17 Nm (130-170 kg-cm, 9-12 Ib-ft)
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ANTI-LOCK BRAKING SYSTEM
MODULATOR

HYDRAULIC MODULE INSPECTION  esmaseco
CAUTION

Turn the ignition switch off before connecting or
disconnecting the Hi-Scan.

1. Jack the vehicle up and support the vehicle with
rigid racks with specified jack-up points or replace
the wheels which are checked on the rollers of the
braking force tester.

CAUTION

1. The roller of the braking force tester and the tire
should be dry during testing.

2. When testing the front brakes, apply the parking
brake, and when testing the rear brakes, stop
the front wheels by chocking them.

2. Release the parking brake and feel the drag force
(drag torque) on each road wheel.

When using the braking force tester, take a reading
of the brake drag force.

3. Turn the ignition key “OFF” and set the Hi-Scan as
shown in the diagram.

4. After checking that the shift lever <M/T> or the
selector lever <A/T> is in neutral, start the engine.

NOTE

When the ABS has been interrupted by the fail-
safe function, the Hi-Scan actuator testing cannot
be used.

5. Use the Hi-Scan to force-drive the actuator.

ERHAOOBA
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ANTI-LOCK BRAKING SYSTEM WHEEL
SPEED SENSOR

COMPONENTS

EJHA3350

TORQUE : Nm (kg-cm, Ib-ft)

REMOVAL

EJHA3400

FRONT WHEEL SPEED SENSOR

1. Remove the front wheel speed sensor mounting
bolt.

KFWB8059A

" EJHAOS5A

2. Remove the front wheel speed sensor after discon-
necting the wheel speed sensor connector. -

EJHA023B
REAR WHEEL SPEED SENSOR

Remove the rear wheel speed sensor after disconnection
the wheel speed sensor connector.
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BRAKE SYSTEM

KFWB060A

INSPECTION

EJHA3450

1. Connect an ohmmeter between the wheel speed
sensor terminals and measure the resistance.

Service standard
Front : 11009} = 50%
Rear : 11000 + 50%

EJAQ031E

2. Connect a voltmeter between the wheel speed
sensor terminals and measure the voltage by turning
the wheel.

NOTE

Set the voltmeter to measure AC voltage.

Service standard : AC voltage detected.

“5

L3
3
X

Rasewrunssosousd

EJAS031F

ABS OPERATION CHECK

WHEEL SPEED SENSOR OUTPUT VOLTAGE
CHECK

EJHA3550

1. Lift the vehicle up and release the parking brake.

2. Disconnect the HECU harness connector and mea-
sure from the harness side connector.

CAUTION

Be sure to remove the connector double lock and
insert the probe into the harness side. Inserting it
into the terminal side will resuit in a bad connection.

3. Rotate the wheel to be measured at approximately
1/2—-1 rotation per second, and check the output
voltage using a circuit tester or an oscilloscope.

Wheel Front Rear

speed Front left . Rear left .
right right

sensor

Terminal 1 19 5 22

No. 2 20 6 23

Output voltage

When measuring with an oscilloscope : 130 mV p-p
or more
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LSPV (LOAD SENSING
PROPORTIONING VALVE)

COMPONENTS  epmnseso

Nut
1.3-1.7 (13-17, 0.94-1.23)

Nut
1.3-1.7 (13-17, 0.94-1.23)

Bracket

Lever

Sensor spring

Bracket

Bracket

TORQUE : Nm (kg.cm, Ib.ft)

EJHA395A
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SUMMARY  esmaco00

~ C/IN Pressure

Pout
\

S w

S

Sz

==
Y e e e
| fe—

St

Pout

* F/L : Fully Laden
* D/O : Driver Only

0 Pin

EJHAO30A

L.S.P.V (Load Sensing Proportioning Valve) is a control
device for applying the ideal hydraulic line pressure to
the rear brake of a vehicle according to the loading of
the rear axle. It is a necessary component for stability
when braking.

Load sensing is to perceive change of distance between
the body and the trailing arm, resulted from change of
load according to loadage.

If the vehicle load amount increases, the distance be-
tween the chassis frame and trailing arm is reduced, the
reduction of the distance causes the length of sensing
spring to decrease by S1.

Spring force (Sf) increased by S1 is transmitted to the
piston through the lever, resulting in the force applied to
the piston increasing in proportion to the cut/in pressure.
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PRINCIPLE OF OPERATION

EJHA4050
NON OPERATION (0-A)

Input pressure from master cylinder is lower than Sf
applied to the piston, input pressure(Pin) is sent to the
rear side without a change in pressure.

As a result, Pout shows decompression

that has a declination of tan 4.

characteristics

Open & close

EJHA405C

Pout

Sf M
st ‘
|
Pout
Sc
—— e e
Piston
V/V seal
EJHA405A
!
5
o
0- —
0 Pin
EJHA405B
OPERATION

When the Pin increases, the pressure exerted at point A
becomes greater than Sf, the piston moves toward the
left and the pressure decreases by touching the valve
seal.

If the Pin increases further, the piston moves to the right
again and opens the valve.

At this time, the input pressure and output pressure (Pin
and Pout) balances with Sf by repeatedly opening and
closing the valve.

EJHA405D
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BRAKE SYSTEM

REMOVAL  cemasioo

Remove the components refering to the illustration.

INSTALLATION  emastso

CAUTION

When seiting the valve, the vehicle’s normal load
must be applied to all wheels.

New LSPV is fitted with the setting pin. This pin must
be maintained in assembly condition until setting is
complete.

1. Fit the valve body to the bracket.

TORQUE : 11-14 N.m (110-140 kg.cm)

EJHAQ033A

2. When of pushing the lever to the highest position,
tighten the nut after inserting the stud bolt into the
slot hole.

At this time, the sensing spring length L1 should not
change while tightening.

EJHA033B
3. Finish setting after removing the setting pin.

4. Be sure to remove the setting pin after setting is
finished.

If the setting pin is not removed, it can cause
malfunction or damage to the components during
driving.

EJHAQ33C
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CLUTCH SYSTEM

GENERAL

SPECIFICATIONS

'EOHA0010

Clutch operating method
Clutch disc
Type

Facing diameter (Outside x Inside)mm (in.)

Clutch cover assembly
Type

Setting load N (Ib)
Clutch release cylinder
[.D.mm (in.)

Clutch mester cylinder

[.D.mm (in.)

Hydraulic type

Single dry with diaphragm.

225 x 150 (8.9 x 5.9)

Diaphragm spring strap

4500-4900 (1009-1097)

19.05 (0.747)

15.87(0.62)

SERVICE STANDARD

EOHA0020

Standard value

Clutch disc thickness [When free]
Clutch pedal height

Clutch pedal free play

Clutch pedal stroke

8.3-8.9 mm (0.326-0.350 in.}
185.4 mm

6-13 mm (0.24-0.51 in.)

150 mm (5.90 in.)

Limit
Clutch disc rivet sink
Diaphragm spring end height difference

Clutch release cylinder clearance to piston

Clutch master cylinder clearance to piston

0.3 mm (0.012 in.)
0.5 mm (0.02 in.)
0.15 mm (0.006 in.)
0.15 mm (0.006 in.)




GENERAL
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TIGHTENING TORQUE

EOA90030

ltem Nm kg.cm Ib.ft
Clutch pedal to pedal support member 55.35 250-350 18-25
(clutch pedal bracket) ‘
Clutch master cylinder mounting bolt 8-12 80-120 6-9
Clutch tube flare nut 12-16 120-160 9-12
Clutch release cylinder mounting bolt 15-22 150-220 11-16
Clutch release cylinder union bolt 25 250 18
Clutch cover assembly 15-22 150-220 11-16
Clutch master cylinder push rod lock nut 10-15 80-100 7-11
Clutch master cylinder reservoir 8-10 80-100 6-7
Ignition fock switch 8-10 80-100 6-7
Clutch member 8-12 80-120 6-9
LUBRICANTS EOA90040

Items Specified lubricants Quantity

Contact surface of release bearing and fulcrum of CASMOLY L 9508 As required
clutch release fork

Inner surface of clutch release bearing CASMOLY L 9508 As required

Inner surface of clutch release cylinder and outer Brake fluid DOT3 As required
circumference of piston and cup

Inner surface of clutch disc spline CASMOLY L 9508 As required
Inner surface of clutch master cylinder and outer Brake fluid DOT 3 As required
circumference of piston assembly

Clutch master cylinder push rod, clevis pin and washer | Wheel bearing grease SAE As required

J310, NLGI No.2
Clutch pedal shaft and bushings Chassis grease SAE J310, NLGI | As required
No.1

Contact portion of release fork to release cylinder CASMOLY L9508 As required

push rod

Input shaft spline CASMOLY L 9508 As required

SPECIAL TOOLS

EOHAQ050

Tool (Number and name) {llustration

Use

09411-11000
Clutch disc guide

T

EOA9005A

Installation of the clutch disc
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CLUTCH SYSTEM

TROUBLESHOOTING

EOA90060

Trouble symptom

Probable cause

Remedy

Clutch slipping

e Car will not respond to
engine speed during accel-

Insufficient pedal free play

Clogged hydraulic system

Adjust

Correct or replace parts

noise during shifting)

Hydraulic system fluid leaks, air trapping or clogging

eration Excessive wear of clutch disc facing Replace

= Insufficient car speed Hardened clutch disc facing, or oil on surface Replace

e Lack of power during uphill | Damaged pressure plate or flywheel Replace

driving Weak or broken pressure spring Replace
Difficult gear shifting (gear Excessive pedal free play Adjust

Repair or replace parts

Unusual wear or corrosion of clutch disc spling Replace
Excessive vibration (distortion) of clutch disc Replace
Clutch When clutch is not | Insufficient play of clutch pedal Adjust
noisy used Excessive wear of clutch disc facing Replace
A noise is heard Unusual wear and/or damage of release bearing Replace
after clutch is disen-
gaged
A noise is heard insuffcient grease on the sliding surface of bearing Repair
when clutch is dis- | sleeve
ed . . .
engage Improperly installed clutch assembly or bearing Repair
A noise is heard Damaged pilot bushing Replace
when car suddenly
jump starts with
clutch partially en-
gaged ‘
Hard pedal effort Insufficient lubrication of clutch pedal Repair
Insufficient lubrication of spline part of clutch disc Repair
Insufficient lubrication of clutch release lever shaft Repair
Insufficient lubication of front bearing retainer Repair

Hard to shift or will not shift

Clutch pedal free play excessive
Clutch release cylinder faulty

Clutch disc out of place, runout is excessive or lining
broken

Spline on input shaft or clutch disc dirty

Clutch pressure plate faulty

Adjust pedal free play
Repair release cylinder

Inspect clutch disc

Repair as necessary

Replace clutch cover

Clutch slips

Clutch pedal free play insufficient
Clogged hydraulic system

Clutch disc lining oily or worn out
Pressure plate faulty

Release fork binding

Adjust pedal free play
Repair or replace parts
Inspect clutch disc

Repiace clutch cover

Inspect release fork




GENERAL

CH -5

Trouble symptom

Probable cause

Remedy

Clutch grabs/chatters

Clutch disc lining oily or worn out

Pressure plate faulty

| Clutch diaphragm spring bent

Worn or broken torsion spring

Engine mounts loose

Inspect clutch disc
Réplace clutch cover
Replace clutch cover
Replace clutch disc

Repair as necessary

Clutch noisy

Damaged clutch pedal bushing

Loose part inside housing
Release bearing worn or dirty

Release fork or linkage sticks

Replace clutch pedal
bushing

Repair as necessary

Replace release bearing

Repair as necessary
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CLUTCH SYSTEM

CLUTCH SYSTEM

SERVICE ADJUSTMENT
PROCEDURE

CLUTCH PEDAL INSPECTION AND
ADJUSTMENT

EOHA0070

1. Measure the clutch pedal height (From the face of
the pedal pad to the floorboard) and the clutch pedal
clevis pin play (measured at the face of the pedal
pad).

Standard value :
(A) 1-3 mm (0.04-0.11 in.)
(A') 185.4 mm

EOAQ030A

3. After completing the adjustments, check that the
clutch pedal free play (measured at the face of the
pedal pad) within the standard value ranges.

Clutch pedal clevis pin play (A) and Pedal height (A")

V Standard value :
........................................... 6-13 mm (0.2-0.5 in.)

4. If the clutch pedal free play and the distance be-
tween the clutch pedal and the floor board when
the clutch is disengaged do not meet with the stan-
dard values, it may be the result of either air in the
hydraulic system or a faulty master cylinder clutch.
Take the air out or disassemble and inspect the mas-
ter cylinder or clutch.

EOA9007A

2. If the clutch pedal clevis pin free-play is not within
the standard value range, adjust as follows :

a. Turn and adjust the bolt, then secure by tight-
ening the lock nut.

NOTE
After the adjustment, tighten the bolt until it reaches

the pedal stopper, and then tighten the lock nut.

b. Turn the push rod to coincide with the standard
value and then secure the push rod with the
lock nut.

CAUTION

When adjusting the clutch pedal height or the cluich
pedal clevis pin play, be careful not to push the push
rod toward the master cylinder.

Clutch pedal free play

-

EOA9007C

BLEEDING

EQAS0080

Whenever the clutch tube, the clutch hose, and/or the
clutch master cylinder have been removed, or if the
clutch pedal is spongy, bleed the system.

CAUTION

Use the specified fluid. Avoid mixing different
brands of fluid. Specified fluid : SAE J1703 (DOT3).
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CAUTION

The rapidly-repeated operation of the clutch pedal in
B-C range may cause the release cylinder’s position
to be forced out from the release cylinder body
during the air bleeding, repress the clutch pedal after
it returns to the "A" point completely.

EOQAQ00BA

1. Loosen the bleeder screw on the clutch release
cylinder.

2. Push the clutch pedal down slowly until-all is ex-
pelled.

3. Hold the clutch pedal down until the bleeder is
retightened. o ' ‘

4. Refill the clutch maste‘f cylinder with the 'specifie‘d"

fluid.

EQA9008B
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CLUTCH COVER AND DISC

COMPONENTS  consozro -

Transaxle assembly

Clutch disk

Clutch cover

EOQA9027A

REMOVAL  eonsozs0

1. To remove the transaxle assembly first remove the
air cleaner joint, then the mounting bracket, and
wiring etc.

2. Remove the release lever.

1. Loosen the release lever nut and washer.
Remove the clevis pin and snap ring from the
release cylinder. EOA90288

3. Remove the release lever.

3. Loosen the bolts attached to the release cylinder
NOTE and remove the release cylinder.

It is impossible to remove transaxie assembly with-
out doing this step. Because, clutch cover, release
bearing and release fork are comhined together,
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4. Remove the transaxle assembly, after removing
each bolt which connect the transaxle assembly and
engine.

5. If the clutch cover is attached to the flywheel,
remove the release bearing using appropriate tool
as shown.

EMA9025B

1. Rotate the release bearing in an easy direction
in order to examine the snap ring.

2. Insert the tool under the wave washer as shown
in the illustration and place in the center of snap
ring.

3. Widen the space of snap ring by pushing the
bearing as shown in the illustration.

6. Insert the special tool (09411-11000) in the clutch
disc to prevent the disc from falling.

7. Loosen the bolts which attach the clutch cover to
the flywheel in a star pattern. Loosen the bolts in
succession, one or two turns at a time, to avoid
bending the cover flange.

NOTE

Do not clean the clutch disc or release bearing with
cleaning solvent.

8. Remove the release fork shaft and bushing.

EQA9028C

4. The snap ring-widen state is as shown in the
figure.

EOAg028E

INSPECTION

EQA20290

CLUTCH COVER ASSEMBLY

1. Clean the dust on the cluich housing using the

vacuum brush or dry floor cloth and do not use the

. compressed air. Check the oil leakage in engine

rear bearing oil seal and transaxle front oil seal. If
leaky, repair them.

2. The friction surface of pressure plate must be
equalized to entire disc surface. If any part is
excessive wear at the point of contact, the pressure
plate is installed badly.

3. Check the friction surface of flywheel for color
change, partial damage, small crack, and wear.

4. Don't touch the clutch disc with the contaminated
hands or gloves. Replace the clutch disc, if the
facing is stained with oil or grease. Measure the
rivet sink and replace the clutch disc, if it is less
than 3 mm.

Limit e 0.3 mm (0.012 in.)

EOCA9028D

5. Inthe snap ring-widen state, pull out the release
bearing and remove it.

5. Check the hub spline and torsion spring of clutch
disc for excessive wear.

8. Clean the friction surface of pressure plate with
cleaning solvent.



CH -10

CLUTCH SYSTEM

7. Measure the flat of pressure plate with a square. i
it exceeds 0.5 mm, replace it.  Check the pressure
plate surface of wear, cracks, and color change.

8. Check that the three-dowel on the flywheel is in-
stalled completely.

Rivet sink

EOA9029B

CLUTCH RELEASE BEARING
CAUTION

The release bearing is packed with grease. Do not
use cleaning solvent or oil.

1. Check the bearing for seizure, damage or abnormal
noise. Also check the diaphragm spring contaction
points for wear.

2. Replace the bearing if the release fork contacting
points are worn out abnormailly.

CLUTCH RELEASE FORK

If there is abnormal wear at the point of contact with the
bearing, replace the release fork.

INSTALLATION  eoasoao

1. Apply multipurpose grease to the spline of disc.

Grease : CASMOLY L 9508

CAUTION

When installing the clutch, apply grease to each part,
but be careful not to apply excessive grease. It can
cause clutch slippage and judder.

EOA9030F

2. Install the clutch disc assembly to the flywheel using
the special tool (09411-11000).

3. Install the cluich cover assembly to the flywheel and
temporarily tighten the bolts one or two steps at a
time in a star pattern.

Tightening torque
Clutch cover bolt ......oooveeeiiieiieeecceeecceeee e,
15-22 Nm (150-220 kg-cm, 11-16 Ib-ft)

EOA9030B

4. Align the bearing to the release fork and then install
it to the sleeve of housing.

CAUTION

Apply multipurpose grease (CASMOLY L9508) to the
grease home of bearing sleeve and contact point of

release fork.

EOA9030C
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5. Install the release lever to the release fork.

CAUTION

If the transaxle assembly is installed to engine
without performing this step, release bearing can be
separated as the release fork rotates freely.

ECAS030D

6. Install the transaxie assembly to the engine.

7. After finishing step 6, push the release lever to the
arrow mark. If there is a click sound, the release
bearing and clutch cover are aligned correctly.

Release lever operating range : 3° or less. If the
range is over 3° it is a symptom that the release
bearing and clutch cover are not aligned correctly.
Push the release lever to the arrow mark one more
time.

EOAQ030E



CH -12 CLUTCH SYSTEM

CLUTCH MASTER CYLINDER

COMPONENTS  coasono

Clevis pin

Washer
Spiit pin

L

Clutch master cylinder

Clutch tube
r
2 . :
Bracket ‘\/ Clip %}
-
<

Clutch hose

EOAS028A

DISASSEMBLY  conaoiso

1. Drain the clutch fluid through the bleed plug.

2. Remove clevis pin, split pin {cotter pin), and washer.

3. Disconnect the clutch tube (master cylinder side).

4. Remove the master cylinder mounting bolt.

EOHAQ10A

5. Remove the clutch line clips.

6. Hold the nut on the clutch hose and loosen the flare
nut on the clutch tube.
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EOA9014B

7. Remove the clip from the clutch hose to remove
clutch hose from bracket.

8. Remove the clutch tube.

Clutch tube

T@\
NS D

Hose clip
ﬁ SSsT

Clutch hose

EOQA9014C

9. Disconnect the clutch tube (release cylinder side).

EOA2014D

INSPECTION

EOAS0160

Check the clutch hose or tube for cracks or clogging.

REASSEMBLY

EOHA0170

1. Connect the clutch tube (release cylinder side).

EOAQ014D
2. Temporarily tighten the flare nut by hand, then
tighten it to the specified torque, being careful that
the clutch hose does not become twisted.
Z%M
| 1 |8 B
Secure side
EQA9017A
3. Install the clutch tube and clips.
EOCA9014B
4,

EOHAQ10A
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5. Apply the specified grease to the clevis pin and
washer.

Wheel bearing grease ‘
........................................ SAE J310a, NLGI NO.2

6. Install the push rod to the clutch pedal.
7. Pour the clutch fluid into the clutch master cylinder.

8. Bleed the clutch system.

Apply grease | !l o
- O

EOAZ013B
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CLUTCH MASTER CYLINDER eonsots0
COMPONENTS

Nut

Clevis pin

Washer

DISASSEMBLY  cossoie

1.

Remove the piston stop ring.

2. Pull out the push rod and piston assembly.

3. Remove the reservoir band, reservoir cap, and
reservoir.

NOTE

1. Use care not to damage the master cylinder body
and piston assembly.

2. Do not disassemble the piston assembly.

EOHAQ18A

EQAQ019A
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INSPECTION

EOHAQ200

1. Check inside of cylinder body for rust, pitting or
scoring.

2. Check the piston cup for wear or distortion.
3. Check the piston for rust, pitting or scoring.
4. Check the clutch tube line for clogged.

5. Measure the master cylinder inside diameter and
the piston outside diameter with a cylinder gauge
micrometer. ,

NOTE

Measure the inside diameter of the master cylinder
at three places (bottom, middle, and top) in a per-
pendicular direction. :

T

EQA9019B

6. If the master cylinder-to-piston clearance exceeds
the limit, replace the master cylinder and/or piston
assembly. Limit : 0.15 mm (0.006 in.)

REASSEMBLY  coasozto

1.  Apply the specified fluid to the inner surface of the
master cylinder body and to the entire periphery of
the piston assembly.

2. Install the piston assembly.

Specified fluid .........cc.oconn. Brake fluid DOT 3

Clutch master
cylinder body

Piston

EOQA9019C
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CLUTCH PEDAL

CO M PON ENTS EOAQ0090

8-10 (80-100, 6-7)

25-35 (250-350, 18-25)
Turn over spring
Ignition lock switch

Clutch member

Clutch pedal

TORQUE : N.m (kg.cm, Ib.ft)

EQAQ009A

DISASSEMBLY  coasoioo

Cotter pin

o

1. Disassemble the cotter pin, washer, and clevis pin.
Washer\\
2. Disassemble the clutch pedal mounting bolt.

Clevis pin

EOAS010A
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INSPECTION

EOQA90110

1. Check the pedal shaft and bushing for wear.

2. Check the clutch pedal for bending or torsion.

3. Check the return spring for damage or deterioration.
4. Check the pedal pad for damage or wear.

IGNITION LOCK SWICH INSPECTION

Remove the ignition lock switch and check continuity
between the terminals. If the continuity is not as
specified, replace the switch.

12.0 +0.3

EOA9012A

REASSEMBLY

EQA90130

1. Apply the specified grease to the clutch pedal and
bushings. '

Chassis grease ........... SAE J310a, NLGI No.1

2. Install the clutch pedal mounting bolt.

Apply grease

EOA9013A

3. "Apply the specified grease to the clevis pin and
washer.

Wheel bearing grease
........................................... SAE J310, NLGI No.2

4. Install the push rod to the clutch pedal.

5. Adjust the clutch pedal clevis pin play.

Apply grease

EOA9013B
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CLUTCH RELEASE CYLINDER

CO M Po N E NTS EOA90220

Union bolt
25 (250. 18)

S Valve plate
Valve spring

@Q Release cylinder

Return spring

N Boot
Push rod
Clutch tube
Clevis pin

TORQUE : N.m (kg.cm, Ib.ft)

EOA9022A

REMOVAL  eoasozs0 2. Apply compressed air slowly to prevent the fluid
from splashing in your eyes or on your skin.

1. Remove the clutch hose, valve plate, spring, push
rod, and boot.

2. Remove any dirt from the piston bore opening of the
release cylinder.

3. Remove the piston from the release cylinder using
compressed air.

CAUTION

1. Cover with rags to prevent the piston from
popping out and causing injury. EOA9023A
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INSPECTION  eoagoze0 INSTALLATION  consozs0

1. Check the clutch release cylinder for fluid leakage. 1. Coat the clevis pin with the specified grease. Align
_ the hose at the end of the release cylinder push rod

2. Check the clutch release cylinder boots for damage. with that of the clutch release fork shaft, and insert

) the clevis pin into the holes.
3. Check the release cylinder bore for rust and dam-
age. Specified grease : CASMOLY L9508
4. Measure the release cylinder bore at three locations 2. Install the clutch release cylinder and the clutch

(bottom, middle, and top) with a cylinder gauge and
replace the release cylinder assembly if the bore-to-
piston clearance exceeds the limit.

Limit :

Clearance to pistion .. 0.15 mm (0.006 in.)

EE= B¢

Cylinder gauge

tube.

Clevis pin

EOAD024A

REASSEMBLY EOAZ0250

EQA9025A

1. Apply spec’ified brake fluid to the release cylinder
bore and the outer surface of the piston and piston
cup. Push the piston cup assembly in to the cylinder.

Use the specified fluid ........ Brake fluid DOT 3

2. Install the clutch hose, valve plate, spring, push rod,
and boot.

EOQA9026A
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DRIVESHAFT AND AXLE

GENERAL

SPECIFICATIONS

EIHA1000

Driveshaft
Joint type
Outer
Inner
Maximum permissible angle
Outer
Inner
Center bearing (V6 ENG.)
Type
Dimensions (O.D. x I.D.) mm (in.)
Inner shaft (V6 ENG.)
Length mm (in.)
Wheel bearing
Type
Dimensions (O.D. x I.D.) mm (in.)

20L
B.J.
T.J.

46.5°
23°

Radial ball bearing
62 x 30 (2.44 x 1.18)

412£0.5(16.22+0.02)

Double row angular contact ball bearing
87 x 45 (3.423 x 1.77)

2.7L
AC.
AAR.

46.5°

B.J. : Birfield joint
T.J. : Tripod joint

SERVICE STANDARD

A.C. : Angular contact (GKN)
A.AR. : Angular adjusted roller (GKN)

EIHA1100

Limit
Hub end play

Front wheel bearing starting torque

Rear wheel bearing starting torque

mm (in.)
Nm (kg.cm, Ib.in.)
Nm (kg-cm, Ib-in.)

0.008 (0.0003) or less
1.8 {18, 16) or less
1.8 (18, 16) or less
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TIGHTENING TORQUE EIHA1200
Nm Kg-cm Ib-ft
Driveshaft nut 240-280 2400-2800 177-207
Brake caliper to knuckle 65-75 650-750 48-55
Knuckle to lower arm ball joint 90-110 900-1100 66-81
Wheel nut 90-110 "~ 900-1100 66-81
Strut lower mounting bolt 110-130 1100-1300 81-96
Stabilizer bar link mounting nut 100-120 1000-1200 74-89
Tie rod end to knuckle 24-34 240-340 18-25
Center bearing bracket 40-50 400-500 30-37
Front axle assembly dust cover 7-11 ‘ 70-110 52-81
Rear wheel bearing flange nut 200-260 2000-2600 148-192
Rear brake caliper mounting 50-60 500-600 37-44
Rear brake hose and tube plate nut 13-17 130-170 10-13
LUBRICANTS EIHA1300
Recommended Lubricants Capacities

B.J.-T.J. Type driveshaft (2.0L) ;
B.J. boot grease Centoplex 278M/136K or Sunlight SW-2 115+6gr.
T.J. boot grease Oneluber MK ~ 145+6gr.

A.C.-A.A.R. Type driveshaft (2.7L A/T)
A.C. boot grease ‘ Century 115+5gr.
A.A.R. boot grease ~ Oneluber GKN 105+10gr.
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SPECIAL TOOLS EIHA1400
Tool (Number and Name) lllustration Use
09216-21100 * Removal of center bearing (use with
Mount bushing remover and in- 09495-33100, 09216-21600)
staller ¢ Removal of rear hub tone wheel (use
' with 09457-34000)
EIHA140A
09216'22109 . Installation of rear hub tone wheel
Mount bushing remover and in-
staller base
EiHA140B

09432-33300
Bearing installer

EIHA140C

Installation of inner shaft into center bearing

09455-21000
Bearing and gear puller

HFR49-7

Removal of inner race from front hub (use
with 09545-34100)

09457-34000
Removing plate

EIHA140D

Removal of rear hub tone wheel (use with
09216-21100)

09495-33100
Center bearing remover and in-
staller

EIHA140E

¢ Removal and installation of center
bearing

= |nstaliation of center bearing dust seal

* Removal of front wheel bearing outer
race (use with 09216-21100)
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Tool (Number and Name)

lllustration

Use

09517-21500
Front hub remover and installer

HFR48-3

Removal and installation of front hub

09517-29000
Knuckle arm bridge

EiHA140F

Removal of front hub (use with 09517-
3A000 and 09517-21500)

09517-3A000
Knuckle arm bridge adapter

EIHA140G

Removal of front hub (use with 09517~
21500 and 09517-29000)

09517-43001
Bearing puller

EIHA140H

Removal of center bearing bracket

09532-11600
Preload socket

HFR49-10

Measurement of front wheel bearing start-
ing torque (use with torque wrench)

09545-34100 ‘
Lower arm bushing remover and
installer

EIHA140!

Removal of hub from knuckle

09568-34000
Ball joint remover

HFR49-1

Removal of front lower arm and tie rod end
ball joint




Defective front suspension and steering

DS -6 DRIVESHAFT AND AXLE
TROUBLESHOOTING EIHA1500
Trouble Symptom Probable cause Remedy
Vehicle pulls to one side Scoring of drive shaft ball joint Replace
Wear, rattle or scoring of wheel bearing Replace
Defective from suspension and steering Adjust or replace
Vibration Wear, damage or bending of drive shaft Replace
Drive shaft rattle and hub serration Replace
Wear, rattle or sintering of wheel bearing Replace
Shimmy Defective wheel balance Adjust or replace

Adjust or replace

Excessive noise

Wear, damage or bending of drive shaft
Rattle of drive shaft and hub serration
Rattle of drive shaft and side gear serration
Wear, rattle or scoring of wheel bearing
Loose hub nut

Defective front suspension and steering

Replace
Replace
Replace
Replace
Adjust or replace
Adjust or replace

bricant problem or overloading

Bent cage Cage damage due to improper handling or tool us- | Replace bearing
age
Galling Metal smears on roller end due to overheating, lu- | Replace bearing

Check seals, check for proper
lubrication )

Cracked inner race

Race cracked due to improper fit, cocking or poor
bearing seats

Replace bearing

rollers either under impact loading or vibration while
the bearing is not rotating

Etching Bearing surfaces appear gray or grayish black in Replace bearing
color with related etching away of material usually | Check seals, check for proper
at roller spacing lubrication

Brinelling Surface indentations, on race surface caused by Replace bearing

Heat discoloration

Heat discoloration is dark blue resulting from
overload or no lubricant (Yellew or-brown color is
normal) '

Replace bearing
Check seals and other parts

Fatigue spalling

Flaking of surface metal resulting from fatigue

Replace bearing
Clean all related parts
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DRIVESHAFT

FRONT DRIVESHAFT ASSEMBLY

COMPONENTS

EIHA2000

Driveshaft - LH

TORQUE : Nm (kg-cm, Ib-ft)

90-110

Strut assembly

110 - 130
(1100 - 1300, 81 - 96)

240 - 280
(2400 - 2800, 177-207)

Lower arm assembly

EIHAQO1A
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REMOVAL  emsei00

1. Remove the aluminum wheel cover using a flat-
blade screwdriver. :

2. Raise the vehicle and remove the wheel.

3. Remove the split pin and drive shaft nut.

EIHA210B

9. Remove the drive shaft from the differential gear or

inner shaft using a hammer and brass bar.

EIHA210A

4. Drain transaxle oil.

5. Detach the wheel speed sensor cable from the
bracket (for a vehicle equipped with ABS)

6. Detach the brake hose cable from the bracket.

EIHAOO2A

7. Remove two flange bolts and detach the knuckle
from the strut.

EIHAQO3A

CAUTION

1. If you pull the drive shaft by force, components
in the joint kit break away from it.
As a result, the boot is torn and bearing balls
are damaged.

2. Cover a hole of transaxle with a oil cap to

prevent contamination

3. Support the drive shaft properly.
4. Whenever removing the drive shaft from the

transaxle case, replace the retainer ring.

5. While loosening the nuts of the drive shaft, make

sure the wheel bearing does not get the load of
the vehicle. :

If the vehicle moves and then the wheel bearing
gets the load of the vehicle, hold it for a while
using a special tool.

§58S012B

8. Separate the drive shaft from the axle hub by
tapping it lightly with a plastic hammer.

09517-21500

S5DS007F
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INSPECTION  enazeco

1.

Check the driveshaft boots for damage and deterio-
ration.

Check the splines for wear and damage.

Check the ball joints for wear and operation condi-
tion.

Check the dynamic damper for damage and deteri-
oration

EiA9211A

INSTALLATION  enresco

1.

Coat gear oil on to the driveshaft splines and
differential case sliding surface.

Before installing the driveshaft, set the opening side
of the circlip facing downward. .~ -

After installation, check that the drivesyh'affcbcannot be
removed by hand. :

!nsta!l,_fhe ‘wtashér ‘under the driveshaft nut with the
convex side outward as shown in the illustration.

e —

Split pin

Washer

EIA9212A
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FRONT DRIVESHAFT (T.J-BJ TYPE)

COM PONENTS EIDA3000

Snap ring Spider assembly

= T.J. boot
~ ' = &2
\ 8 P T.J. boot band
Boot band
\@

Dynamic damper
band

e

Dynamic damper

Boot band

B.J. boot band

B.J.boot

Dust cover
B.J. assembly
240-280 (2400-2800, 177-207)

TORQUE : Nm (kg-cm, Ib-ft)

EIDA300A

DISASSEMBLY  =pasoo 1. Remove the T.J. boot bands and pull the T.J. boot
from the T.J. case.

NOTE

1. Do not disassemble the B.J. assembly. NOTE

2. The drive shaft joint uses special grease. Do not Be careful not to damage the boot.

substitute with another type of grease.
3. The boot band shouid be replaced with a new
one.



DRIVESHAFT
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EIDA301A

2. Remove the snap ring and spider assembly from the
driveshaft.

4. Check the groove inside the T.J. case for wear or
corrosion.

5. Check the dynamic damper for damage or cracking.

Snap ring

REASSEMBLY

EIDA301B
3. Clean the spider assembly.

4. Remove the B.J. boot bands and pull out the T.J.
boot and B.J. boot.

NOTE

If the boot is to be reused, wrap tape around the
drive shaft splines to protect the boot.

EIDA252A

EIHA3120

1. Wrap tape around the drive shaft splines (T.J. side)
to prevent damage to the boots. :

2. Apply grease to the drive shaft and install the boots..

Recommended lubricant

B.J. Boot grease : Centoplex 278M/136K
T.J. Boot grease : Oneluber MK

3. To install the dynamic damper, keep the B.J. and
shaft in a straight line and secure the dynamic
damper in the direction illustrated, and then install
the small boot band.

Standard value (A) : 160mm (6.3 in)

EIDA251D

INSPECTION

EIDA3020

1. Check the driveshaft spline part for wear or damage.

2. Check for entry of water and/or foreign material into
B.J.

3. Check the spider assembly for roller rotation, wear
or corrosion.

EIHAOO5A

4. Apply the specified grease into the T.J. boot and
install the boot.

T.J. boot grease gr.

Total : 145+6gr.
In the joint : 100+3gr.
In the boot : 45+3gr.

5. Tighten the T.J. boot bands.
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6. Add specified grease to the B.J. as much as was
wiped away at the time of inspection.

7. Install the boots.
8. Tighten the B.J. boot bands.

9. To control the air in the T.J. bdot, maintain the
specified distance between the boot bands when
they are tightened. S

Standard valiue (A) - mm (in.)
LH 539+2 (21.2+0.08)
RH 841+2 (33.1+0.08)
A
e L] WLF—’Z

EIDA253D
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FRONT DRIVESHAFT (AAR-AC TYPE)

COM PONENTS EIHA3300

Tripod assembly

Snap ring
A.A.R. boot

A.C. small clamp

A.C. big clamp

A.C. boot
Dust cover

Fixed joint 240-280 (2400-2800, 177-206)

TORQUE : Nm (kg-cm, Ib-ft)

EIHA330A
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DISASSEMBLY

EIHA3310

CAUTION

e Do not disassemble the tripod assembly.

o The driveshaft joint uses special grease. Do not
substitute it with another type of grease.

e The boot clamp should be replaced with a new
one.

¢ The boot should be replaced with a new one.

1. Using a side cutter, cut the big clamps of the A.A.R.
and A.C.

2. Using a brass bar and_hanjmer, remove the small
clamps of the A.A.R. and A.C.

3. Place a matchmark on the tripod and tulip.

NOTE

Do not punch the mark.

EIBO002A
4.  Remove the tulip assembly from the driveshaft.

5. Using a snap. ring expander, remove the snap ring.

Snap ring

EIDA301B
6. Align matchmark on the tripod and joint shaft.

7. Using a brass bar and hammer, remove the tripod
from the joint shaft.

8.

EIB9003A

Remove the A.C. boot clamps. Pull out the A.A.R.

boot and A.C. boot.

INSPECTION AFTER DISASSEMBLY

J49-015C

EIHA3320

Check the driveshalft spline part for wear or damage.

2. Check for entry of water and/or contamination in
boot.

3. Check the tripod assembly for roller rotation, wear
or corrosion. ’

4. Check the grooves inside tulip for wear or corrosion.

EIDA252A

REASSEMBLY EIHA3330

1. Wrap tape around the drive shaft splines (A.A.R.
side) to prevent damage to the boots.

2. Before installing the boots, place new clamps to the

small boot ends and install them to the drive shaft.



DRIVESHAFT

DS -15

A,A,R}, boot A.C. boot

|
ﬂ—-—@rﬁﬁ-j

e , .

O DI]E]MI@@

Vinyl Tape

10. Position the holes of the clamps free end to the
closing hooks. :

EIHA333A

3. After aligning the matchmark, place the beveled side
of the tripod axial spline toward the A.C. joint.

4. Using suitable tool and hammer, tap in the tripod to
the drive shaft.

EIB900BA

11. Using a plier, secure the clamps.

Suitable tool

Clearance (A)
A.C. big clamp : 2.0mm (0.079 in) or less

A.C. small clamp : 1.8mm (0.071 in) or less

EIBO001A
5. Install a new snap ring.

6. Add specified grease to the A.C. joint and boot as
much as wiped away at the time of inspection.

7. Apply specified grease to the A.A.R. joint and boot.

S5DS012B

8. Align the matchmarks and install the A.A.R. joint to
the shaft.

9. Install the boots.

NOTE

e Make sure that the 2 boots are on the shaft
groove.
* Make sure that the 2 boots are not stretched.

EIB9007A

12. To control air in the A.A.R. boot, keep the specified
distance between the boot clamps when they are
tightened.

Standard value (A/B)
LH(A) 523.1+2 (20.59+0.08)
RH(B) 542.7+3 (21.37+0.12)

mm (in.)

LH

EIA9253A
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DRIVESHAFT AND AXLE

13. Holding the A.A.R. big clamp near the closing hook,
using the long noise plier, position the hole of the
clamps free end over the closing hook.

14. Secure the clamp by drawing the closing hooks
together.

EIBS008A

15. Using a plier, secure the small clamp of the A.A.R..

Clearance (A)

A.A.R. small clamp : 1.6mm (0.063 in) or less

EIBS010A



DRIVESHAFT : DS -17

CENTER BEARING AND INNER SHAFT

COMPONENTS  erassco

Inner shaft

Center bearing bracket (2.7L)
Quter dust seal

Outer dust seal

/' Inner dust
Center bearing

EIHAQO7A

REMOVAL  srassos ’ bracket and the cylinder block to disconnect the
bracket:from the cylinder-block. - et T

1. After releasing the auto tensioner, remove the drive
belt. :

Centef
bearing
bracket

EIA9210H

EIHACOZA 4. Remove the center bearing and inner shaft.

2. Remove the alternator assembly.

3. Remove the center bearing bracket mounting bolts.
Insert the pry bar between the center bearing



DS -18

DRIVESHAFT AND AXLE

DISASSEMBLY

EIHA3510

1. Using the special tool, disassemble the center bear-
ing bracket from the inner shaft.

2. Using the special tool, remove the center bearing

by pressing it from the outside of the center bearing .
bracket to the inside of it as shown in‘the illustration. . -

09495-33100

——09216-2110

EIA9353E

2. Using the special tools, press the center bearing into
the center bearing bracket.

EIA9351A

3— 09495-33100

EIHA351A

EIHA3520

INSPECTION

1. Check the inner shaft for damage, bending or rust.
2. Check the inner shaft splines for wear or damage.

3 Check the center bearing for scoring, discoloration,
. and roughness of the roller journal's moving sur-
faces.

REASSEMBLY evussss

1. Apply multipurpose grease to the center bearing and

inside the center bearing bracket.

EIA9353B

3. Apply multipurpose grease to the rear surface of all
dust seals.

Recommended grease : LIG-2 or Sunlight No.2
Inner dust seal : 7-10 g (0.25-0.35 0z)
Outer dust seal : 4-6 g (0.14-0.21 02)

Inner dust seal Outer dust seal
@
.,
&

EIHA353A

4. Using the special tool, tap the outer dust seal and
inner dust seal in that order until they are flushed
with the edge of the center bearing bracket.

NOTE

When applying grease, make sure that it does not
adhere to the outside of the lip.



DRIVESHAFT

DS -19

EIA9353B

09495-33100

09216-21100

EIHA353B

5. Using the special tool, support the center bearing
as shown in the figure, then press in the inner shaft.

% -

Inner shaft

—+——09432-33300

EIA9353C



DS -20 DRIVESHAFT AND AXLE

FRONT AXLE

FRONT HUB/KNUCKLE

COMPONENTS  &macooo

Strut assembly

110-130 240-280
(1100-1300, 81-96) (2400-2800, 177-206.6)

Steering gear box M %
e\ -~ Brake disc
| /f
g [ !

Hub assembly

65-75 (650-750, 47.9-55.3)

/
90-110 L- N v
(900-1100, 66.4-84.4) //‘%\\QQ
= |
Driveshaft 24-34
(240-340, 17.7-25.1) -
Wheel bearing , Caliper assembly
Snap ring : {'

Lower arm assembly

TORQUE : Nm (kg-cm, Ib-ft)

EIHACO8A



FRONT AXLE

DS -21

REMOVAL

EIHA4100
1. Raise the vehicle and remove the front wheel.

2. Remove the vehicle speed sensor from the knuckle.

3. Remove the caliper and suspend it with a wire.

S5DS018A

4. Remove the split pin and driveshaft nut from the
front hub.

EIHAQ17A

5. Remove the 2 bolts and the knuckle from the strut
assembly.

S5850128B

6. Disconnect the tie rod end ball joint from the knuckle
using the special tool.

EIHAO1B8A
7. Remove the lower arm ball joint mounting bolt.

EIHAQOSA
8. Using a plastic hammer, disconnect the driveshaft

from the axle hub.

EIHAO10A
9. Remove the front axle assembly.
DISASSEMBLY  emacino
1. Remove the brake disc from the hub.
2. Remove the snap ring.



DS -22

DRIVESHAFT AND AXLE

09495-33100

V5DS016A

3. Remove the hub from the knuckle using a special
tool.

s Install the special tool to the hub and knuckle.
= Tighten the nut of the special tool to disconnect
the hub from the knuckle.

L 09517-3A000

S5DS020A

4. Using the special tool, remove the wheel bearing
inner race from the hub.

EIHAOT1A

INSPECTION

EIHA4120

1. Check the hub for cracks and check the splines for
wear.

2. Check the hub bolts for cracks and damage.
3. Check the brake disc for scoring and damage.
4. Check the knuckle for cracks.

5. Check the bearings for defects.

" REASSEMBLY  ciserao

1. Apply thin coat of multi-purpose greése to the
surface of the knuckle and bearing.

2. Using the special tool, press in the bearing to the
knuckle. '

Press in load [kg(f), (Ib(f))] : 4500-5000 (9921-11023)

NOTE

¢« Do not press the inner race of wheel bearing.
That will cause damage to the bearing assembly.
* When installing a bearing assembly, always use
a new one. :

S5D8020C

5. Using the special tool, remove the wheel bearing
outer race from the knuckle.

09216-21100 {_ )

EIHAO12A
3. Install the snap ring into the groove of knuckie.

4. Install the backing plate to knuckle.



FRONT AXLE

DS -23

5. Press in the hub to the knuckle using a special tool.

Press in load [ka(f), (Ib(f))] : 2000-2500(4409-5512)

NOTE

Do not press the outer race of the wheel bearing.
This will cause damage to the bearing assembly.

09431-34000

EiHA01>3A
6. Rotate the hub several times to seat the bearing.

7. Measure the wheel bearing starting-jtérque.

Whee! bearing starting torque [Limi;:]:
1.88 Nm (18.8kg.cm, 16.64lb.in) or less

S5DS022D

8. Measure end play of the hub by installing a dial
gauge and check that it is within specifications.

9. Remove the dial gauge.

10. Install the hub to the disc.

S5DS022E



DS -24 DRIVESHAFT AND AXLE

REAR AXLE

REAR AXLE/HUB

COMPONENTS  &nasoo

<DRUM BRAKE>

200-260
(2000-2600, 147.5-191.8)

Hub assembly

Brake drum
Tongue

Flange nut Hub cap

<DISC BRAKE>

50-60

( (500-600, 36.9-44.3)

e

200-260 ,
(2000-26000, 147.5-191.8)

Speed sensor Wheel tone

Hub assembly

ke di
Brake disc Flange nut

Tongue washer Hub cap

TORQUE : Nm (kg-cm, Ib-ft)

EIHAO14A



REAR AXLE

DS -25

INSPECTION OF WHEEL BEARING END
PLAY EIHA8100

1. Release the parking brake.
2. Remove the brake drum from the hub.

3. Remove the caliper assembly and brake disc (for
disc brake).

4. Measure end play of the wheel bearing.

« |nstall a dial gauge to the surface of the hub as
shown in the illustration.

» Check the scale of a dial gauge by moving the
hub in the axial direction.

Starting torque of rear hub rotation :

27N (6.1 Ibs) or less

Limit value : 0.05mm or less

EIHAO19A

5. If the end play is over the limit value, loosen the
flange nut and tighten it again to the specified
torque. Then measure it again.

6. If the end play is beyond limit value, replace rear
hub assembly.

CHECKING STARTING TORQUE OF REAR
HUB ROTATION  emnsino

1. Release the parking brake.
2. Remove the brake drum.

3. Remove the caliper assembly and brake disc (for a
vehicle equipped with ABS).

4. Measure starting torque of the hub rotation.

o Rotate the hub several times to seat the bear-
ing.

e After suspending the spring balance to the hub
bolt, check the scale for spring balance, pulling
it at a 90° angle.

EIHAQ20A

If the starting torque is over the limit value, loosen
the flange nut and tighten it again to the specified
torque. Then measure it again.

If the starting torque is beyond the limit value,
replace the rear hub assembly.

REMOVAL EIHAB120

Jack the vehicle up and remove the wheel.

After stretching the caulking part of the wheel nut,
remove the nut and tongue washer.

Disconnect the caliper from the rear arm and sus-
pend it to the frame.

Remove the brake disc.
Remove the rear hub.

Using a special tool, remove the tone wheel.

/ 09216-21100

09457-34000

EIHAO15A

INSPECTION  erasizo

Check that the bearing of the rear hub is not worn
out or damaged.

Check that the tone wheel is not broken or damaged.



DS -26 DRIVESHAFT AND AXLE

3. Check that there is no scratch on the inside surface
of the hub.

DISASSEMBLY  emnsico

1. Using a special tool, press in the tone wheel to the
rear hub.

09216-22100

e .

EIHAO16A

2. Installation is the reverse order of removal.
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EC -2 EMISSIONS CONTROL SYSTEM
GENERAL EEHAO010
SPECIFICATIONS

. Components Function Remarks

Crankcase Emission'System

Positive crankcase ventilation (PCV) valve

HC reduction

Variable flow rate type

Evaporative Emission System
EVAP Canister

EVAP Canister Purge Solenoid Valve

HC reduction

Duty control solenoid valve

Exhaust Emission System

Three-way catalytic converter

MFI system (air-fuel mixture control device)

CO, HC, NOx reduction
CO, HC, NOx reduction

Heated oxygen sensor feedback

type
Monolithic type

EVAP : Evaporative Emission

SERVICE STANDARD

Coil current

EVAP Canister Purge Solenoid Valve

0.45A or below (at 12V)

TIGHTENING TORGUE

ltem Nm kg-cm ib-ft
Positive crankcase ventilation valve 8-12 80-120 6-9
TROUBLESHOOTING
Symptom Probable cause Remedy

Engine will not start or hard to start

Vacuum hose disconnected or damaged
EGR valve is not closed

Malfunction of the EVAP Canister Purge
Solenoid Valve

Repair or replace
Repair or replace
Repair or replace

Rough idle or engine stalls

Vacuum hose disconnected or damaged
EGR valve is not closed

Malfunction of the PCV valve
Malfunction of the EVAP Canister Purge
System

Repair or replace

Repair or replace

Replace

Check the system; if there is a
problem, check its component
parts :

Excessive oil consumption

Positive crankcase ventilation line
clogged

Check positive crankcase venti-
lation system

Poor fuel mileage

Malfunction of the exhaust gas recircu-
lation

Check the system; if there is a
problem, check its component
parts




GENERAL

EC -3

EMISSION CONTROLS LOCATION  ectacoso

[2.0 14]

E
) e
\ K Ij \?M ’
SN /J‘\ 4
S ; ‘\,\\/

D
A. PCV Valve
B. EVAP Canister Purge Solenoid Valve
C. EVAP Canister
D. Catalytic converter (MCC) ......... OBD-li area.
E. Catalytic converter (UCC) .......... OBD-1l and General area.
F.

Two-way valve

EEAS005A

EEHAQ0058B

EEHAQO05A



EC -4

EMISSIONS CONTROL SYSTEM

A. PCV valve B. EVAP Canister Purge Solenoid Valve
Qe
#
— |
4 F‘ ; T ‘:
ATl 2 =
h@® e
e s
O | o=
\ _DOHT syayE
X 5 o 7 \
EEAS005C EEAS005D
MCC
EEAS005E EEA9005G
&. Catalytic Converter (UCC) F. Two-way Valve
Mark : m=e
EVAP Canister )‘u Air side
side .
EEAS005F V5EC201D




GENERAL ' EC -5

EMISSION CONTROLS LOCATION  estacoso

[2.7 V6]

EEAS006A

EEHAQ0BA

A. PCV Valve

B. EVAP Canister Purge Solenoid Valve

C. Two-way valve

D. Catalytic converter (MCC) ......... OBD-ll area.

E. Catalytic converter (UCC) .......... OBD-ll and General area.
F. EVAP Canister

EEHAQOBA



EC -6 EMISSIONS CONTROL SYSTEM

A. PCV valve B. EVAP Canister Purge Solenoid Valve

IO\ S
/3 T//\\/ \ \7 \

KFW4002A KFW5011A

-~
/
== -

EVAP Canister }'n Air side
side

E. Catalytic Converter (UCC)

VSEC201D EEA9005G

EEAQ00SF o EEA9005E




GENERAL

EC -7

SCHEMATIC DRAWING (2.0 14,

OBD-ll)

EEHAQ071

[UNLEADED, OBD-Ii]

1. HEATER OXYGEN SENSOR (HO2S) | o IGNITION SWITCH **{. FUEL INJECTOR
*2. HOT FILM SENSOR o VEHICLE SPEED SENSOR **2. IGNITION COIL
*3. THROTTLE POSITION SENSOR o COOLER LOAD SIGNAL **3. ISC MOTOR
(With idle Switch) o 'PNP" SWITCH (AT ONLY) (Linear Solenoid Type)
*4. CAMSHAFT POSITION SENSOR o POWER STEERING SWITCH **4, EVAP Canister Purge Solenoid Valve
(CMP SENSOR) o IGNITION DETECT SIGNAL | INPUT [ECM l lOUTPUT o FUEL PUMP CONTROL
*5. CRANKSHAFT POSITION SENSOR | o BATTERY VOLTAGE o MFI CONTROL RELAY
(CKP SENSOR) o COOLER RELAY
*6. ENGINE COOLANT TEMP. SENSOR o IGNITION TIMING CONTROL
(ECT Sensor) o DIAGNOSIS
*7. KNOCK SENSOR
*2 *3
-
I L
» 1=
1 F
Air cleaner
Breath Hose
Le
Canister

;Fuel .
" Pressure’
Regulator

Fuel Tank

ECM : Engine Control Module

EVAP : Evaporative Emission

MCC : Manifold Catalytic Converter
UCC : Under floor Catalytic Converter

EEHAQQ07A



EC -8 EMISSIONS CONTROL SYSTEM

SCHEMATIC DRAWING (2.0 14) eenaooro

[UNLEADED]
*1. HEATER OXYGEN SENSOR (HO2S) | o IGNITION SWITCH *1. FUEL INJECTOR
*2. MAP & IAT SENSOR o VEHICLE SPEED SENSOR *2. IGNITION COIL
*3. THROTTLE POSITION SENSOR o COOLER LOAD SIGNAL *3. ISC MOTOR
(With Idle Switch) o "PNP* SWITCH (AT ONLY) (Linear Solenoid Type)
*4. CAMSHAFT POSITION SENSOR o POWER STEERING SWITCH 4. EVAP Canister Purge Solenoid Valve
(CMP SENSOR) o IGNITION DETECT SIGNAL || ENPUT>IECM | IOUTF'U> o FUEL PUMP CONTROL
*5. CRANKSHAFT POSITION SENSOR | o BATTERY VOLTAGE 0 MFI CONTROL RELAY
(CKP SENSOR) 0 COOLER RELAY
*6. ENGINE COOLANT TEMP. SENSOR 0 IGNITION TIMING
(ECT Sensor) CONTROL
*7. KNOCK SENSOR 0 DIAGNOSIS
'3
-_U IL. : . 20
) R
1 I
Air cleaner .
" Breath Hose
Fuel
Pressure
Regulator

Fuel Tank

ECM : Engine Control Module
EVAP : Evaporative Emission
UCC : Under floor Catalytic Converter

EEHAQ07B



GENERAL

EC -9

SCHEMATIC DRAWING (2.0 14)

EEHAQ080

[ 1NPUT>[ECM | ]OUTPU>

[LEADED]
*1. MAP & IAT SENSOR o IGNITION SWITCH
*2. THROTTLE POSITION SENSOR o VEHICLE SPEED SENSOR
(With Idle Switch) o COOLER LOAD SIGNAL
*3. CAMSHAFT POSITION SENSOR 0 "PNP" SWITCH (A/T ONLY)
(CMP SENSOR) o POWER STEERING SWITCH
*4. CAMSHAFT POSITION SENSOR o IGNITION DETECT SIGNAL
(CKP SENSOR) o BATTERY VOLTAGE
*5. ENGINE COOLANT TEMP. SENSOR | o VARIABLE REGISTER
{ECT SENSOR)
*6. KNOCK SENSCR
*D
QJJ L
1 I
Air Cleaner

Breath Hose

ECM : Engine Control Module
EVAP : Evaporative Emission

**q
.
g

**4,

FUEL INJECTOR

IGNITION COIL

ISC MOTOR

(Linear Solenoid Type)

EVAP Canister Purge Solencid Valve

o FUEL PUMP CONTROL

o MFI CONTROL RELAY

o COOLER RELAY

o IGNITION TIMING
CONTROL

o DIAGNOSIS

Fuel
Pressure

**1

=
Fuel Pump
T **3
**2

Regulator L -

Fuel Tank

EEA9008A
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EMISSIONS CONTROL SYSTEM

SCHEMATIC DRAWING (2.7 V6,

OBD-I)

EEHAQ081

[UNLEADED, OBD-II]

1.
2.
3.
4.
5.
*6.
7.

8.

HEATED OXYGEN SENSOR (H02S)
HOT FILM SENSOR

INTAKE AIR TEMP. SENSOR

(IAT SENSOR)

ENGINE COOLANT TEMP. SENSOR
(ECT SENSOR)

THROTTLE POSITION SENSOR
(TP SENSOR)

CAMSHAFT POSITION SENSOR
(CMP SENSOR)

CRANKSHAFT POSITION SENSOR
(CKP SENSOR)

KNOCK SENSOR

0 IGNITION SWITCH
BATTERY VOLTAGE

VEHICLE SPEED SENSOR

0

0

o COOLER LOAD SIGNAL
o]

0

"PNP" SWITCH (A/T ONLY)
FUEL PUMP RELAY SIGNAL |

INPUT >|ECM | [OUTPU>

Fuel Pump Relay

1.
2.
3.

"4, EVAP Canister Purge Solenoid Valve

FUEL INJECTOR
IGNITION COIL

ISC MOTOR

{Linear Solenocid Type)

o FUEL PUMP CONTROL

0 MFI CONTROL RELAY

o COOLER RELAY

o IGNITION TIMING CONTROL
o DIAGNOSIS

TCM
1cs

ENG. RPM TO TACHOMETER
=
>

* it

Main Rela
e ﬁ:
—
, ECM
Fuel Fifter ]

| |

*

:

AL

III‘K‘ i Aircleaner

\/ **
e ;

2 way valve

Canister

ECM : Engine Control Module

EVAP : Evaporative Emission

UCC : Under floor Catalytic Converter
MCC : Manifold Catalytic Converter

Fuel Tank

4

OUTPUT INPUT

EEHAQO9A



GENERAL ' EC -11

SCHEMATIC DRAWING (2.7 V6) esnacos0

[UNLEADED]
+1. HEATED OXYGEN SENSOR (H02S) | o IGNITION SWITCH *+1. FUEL INJECTOR
*2. HOT FILM SENSOR o BATTERY VOLTAGE 2. |GNITION COIL
*3. INTAKE AIR TEMP. SENSOR o VEHICLE SPEED SENSOR 3. ISC MOTOR
(IAT SENSOR) o COOLER LOAD SIGNAL (Linear Solenoid Type)
+4, ENGINE COOLANT TEMP. SENSOR | o "PNP" SWITCH (A/T ONLY) ~4. EVAP Canister Purge Solenoid Valve
(ECT SENSOR) o FUEL PUMP RELAY SIGNAL | [ INPUT >[ECM] [OUTPUT o FUEL PUMP CONTROL
*5. THROTTLE POSITION SENSOR o MFI CONTROL RELAY
(TP SENSOR) o COOLER RELAY
*5. CAMSHAFT POSITION SENSOR 0 IGNITION TIMING
(CMP SENSOR) CONTROL
+7. CRANKSHAFT POSITION SENSOR o DIAGNOSIS
(CKP SENSOR)
-5, KNOCK SENSOR
g
Fuel Pump Relay § g
—— :
: g
Main Rela =
n re-ay —
| : ——
N |

ECM

Fuel Filter

— ﬁE\Fqiﬁé

OUTPUT INPUT

Air cleaner

2 way valve
T ‘,»z:.:‘; R R

Canister

Fuel Tank

ucc

ECM : Engine Control Module
EVAP : Evaporative Emission
UCC : Under floor catalytic converter

EEHA009B




EC 12

EMISSIONS CONTROL SYSTEM

SCHEMATIC DRAWING (2.7 V6)

EEHA0100

[LEADED]

"1
2

3.

4.

. HOT FILM SENSOR

. INTAKE AIR TEMP. SENSOR

(IAT SENSOR)

ENGINE COOLANT TEMP. SENSOR

(ECT SENSOR)

THROTTLE POSITION SENSOR

(TP SENSOR)

. CAMSHAFT POSITION SENSOR
(CMP SENSORY)

. CRANKSHAFT POSITION SENSOR
(CKP SENSOR)

. KNOCK SENSOR

IGNITION SWITCH
BATTERY VOLTAGE
VEHICLE SPEED SENSOR
COOLER LOAD SIGNAL
"PNP" SWITCH (A/T ONLY)
FUEL PUMP RELAY SIGNAL
VARIABLE REGISTER

LINPU1>I ECM| |OUTPU>

Fuel Pump Relay

.
2.
**3.

4,

FUEL INJECTOR

IGNITION COIL

ISC MOTOR

(Linear Solenoid Type)

EVAP Canister Purge Solenoid Valve

o FUEL PUMP CONTROL

o MFI CONTROL RELAY

0 COOLER RELAY

o IGNITION TIMING
CONTROL

o DIAGNOSIS

ENG. RPM TO TACHOMETER
A/CON COMP SW

— %5 g
@ 1L Byt glz §

= Blglels
Main Relay
II ]
[atanory <}

ECM
Fuel Filter 1] :

- ;

ey Canister

ECM : Engine Control Module
EVAP : Evaporative Emission

Fuel Tank

7 4

OUTPUT INPUT

EEA9009B




GENERAL

EC -13

VACUUM HOSES LAYOUT eewnotno

[2.0 14]

[2.7 V6]

Fuel pressure regulator || 1]

| " Fuel pressure regulator

¢ jj Evap. canister purge solenoid valve

-} Evap. canister purge solenoid valve

}} Evap. canister

EEHAO11A



EC -14

EMISSIONS CONTROL SYSTEM

CRANKCASE EMISSION CONTROL
SYSTEM

POSITIVE CRANKCASE VENTILATION
(PCV) VALVE  cersonco

COMPONENTS

Air cleaner filter Intake air hose

J ; L \

b

~—

o

PCV valve

Throttle body Surge tank

Ventilation hose

— e
Injector L J

From rocker cover — g

—= Blow-by Gas

—-# Fresh Air

1
\ Plunger
Spring

[ E———

J ~ Intake manifold

—= T0 intake manifold

EEA9012A



CRANKCASE EMISSION CONTROL SYSTEM EC -15

POSITIVE CRANKCASE VENTILATION
(PCV) VALVE EEHAQ0130

COMPONENTS

[2.7 V6]

Blow by hose
P.C.V valve
S
Blower by hose —L
- 4
er 7=

:>
|

Rear

<—— During low load operation
@ = During high load operation

L=—====2 Fresh air

EEHAQ13A



EC -16 EMISSIONS CONTROL SYSTEM

PCV VALVE OPERATING EEA90140
Intake manifold side (No vacuum) Intake manifold side (High vacuum)
S m—’
——>
==
EEA901>4A EEA9014B
Rocker cover side > Rocker cover side
Engine condition Not running Engine condition ldling or decelerating
PCV valve Not operating PCV valve Fully operating
Vacuum passage v Restricted Vacuum passage Small
Intake manifold side (Moderate vacuum) Intake manifold side (Low vacuum)

-

7N
EEAQ9014C EEAS014D
Rocker cover side Rocker cover side
Engine condition Normal operation Engine condition Accelerating and high load
PCV valve Properly operating PCV valve Slightly operating
Vacuum passage Large Vacuum passage Much large




CRANKCASE EMISSION CONTROL SYSTEM

EC -17

DISASSEMBLY  ecas01s0

1. Disconnect the ventilation hose from the positive
crankcase ventilation (PCV) valve. Remove the
PCV valve from the rocker cover and reconnect it
to the ventilation hose.

2. Run the engine at idle and put a finger on the open
end of the PCV valve and make sure that intake
manifold vacuum is felt.

NOTE

The plunger inside the PCV valve will move back and
forth.

3. If vacuum is not felt, clean the PCV valve and
ventilation hose in cleaning solvent, or replace if
necessary.

EEAS015A
INSPECTION
1. Remove the positive crankcase ventilation valve.

2. Insert a thin stick into the positive crankcase venti-
lation valve from the threaded side to check that the
plunger moves.

3. If the plunger does not move, the positive crankcase
ventilation valve is clogged. Clean or replace it.

PCV valve

EEAQ015B

INSTALLATION

Install the positive crankcase ventilation valve and tighten
to the specified torque.

Tightening torque PCV valve : 8-12 Nm(80-120
kg.cm, 6-8 Ib.ft)
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EMISSIONS CONTROL SYSTEM
EVAPORATIVE EMISSION CONTROL
SYSTEM
COMPONENTS  eevacio
[2.0 14]
i
Q  Purge control solenoid valve
N
ECM \I ) ;
= Relay
I g
Check Overfill limiter
o——1F

|

1 !
ﬁﬂj Ez“—j

T A
|

l"::"

! | Canister

|
[2.7 V6]

Fuel vapor Purge air

EEA9016A

Pressure regulator

Fuel filter
f-—<
|
Purge control
solenoid valve
2 way valve
Delivery pipe J

Fuel tank

EEA90168

EEHAQ18A
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EVAPORATIVE (EVAP) CANISTER PURGE
SOLENOID VALVE

EEHAQ200

Evap. canister

1.]OFF-ON

L Purge Control Solenoid Valve

* MAP sensor [2.0 14]
s Hot Film sensor [2.7 V6]

e Engine codant
temp. sensor

¢ Intake air temp. sensor

ECM

EVAP CANISTER PURGE SOLENOID VALVE
NOTE

The EVAP Canister Purge Solenoid Vaive is con-
trolled by the ECM; when the engine coolant temper-
ature is low, and also during idling, the valve closes
so that evaporated fuel is not drawn into the surge
tank. After the warm-up of the engine during ordi-
nary driving, valve opens to let the stored vapors
flow into the surge tank.

EEAA024A

INSPECTION
NOTE

When disconnecting the vacuum hose, make an
identification mark on it so that it can be reconnected
to its original position.

EEHAQ20A

EEA9020B

Disconnect the vacuum hose (black with red stripe)
from the solenoid valve.

2. Detach the harness connector.

3. Connect a vacuum pump to the nipple to which the

red-striped vacuum hose was connected.

4. Apply vacuum and check when voltage is applied to

the EVAP Canister Purge Solenoid Valve and when
the voltage is discontinued.

Battery voltage Normal condition

When applied Vacuum is released

When discontinued Vacuum is maintained
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EMISSIONS CONTROL SYSTEM

EEAAQ20C

5. Measure the current between the terminals of the
solenoid valve.

EVAP Canister Purge Solenoid Valve:
Coil at 20°C (68°F) : 0.45A or below (at 12V)
Coil resistance : 269 [at 20°C (68°F)]

EEAA020D

VACUUM HOSE
Engine coolant temperature : 80-95°C (176-205°F)

1. Disconnect the vacuum hose from the intake mani-
fold purge hose nipple and connect a hand vacuum
pump to the nipple.

Vacuum

v

Engine speed(rpm)

EEAQ023A

2. Start the engine and check that, after raising the
engine speed by racing the engine, vacuum remains
fairly constant. ‘

NOTE

If there is no vacuum created, the intake manifold
port may be clogged and require cleaning.

EEAS023B

EVAPORATIVE (EVAP) CANISTER

EEHA0240

CANISTER

For monitoring, a CCV and an air filter exists as in the
illustration.

1. Look for loose connections, sharp bends or damage
to the fuel vapor lines.

2. Look for distortion, cracks or fuel leakage.

3. After removing the EVAP Canister, inspect for cracks
or damage.

EEAS00SE

EEHAQ0SE
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TWO-WAY VALVE

1. Inspect that air flows as shown.
2. Check to connect correctly such as the arrow mark
on the valve.

Mark : @

3
3
1

- =

EVAP Canister )". Air side
side

OVERFILL LIMITER
(TWO WAY VALVE) eenozso

VSEC201D

To inspect the overfill limiter (two-way valve), refer to Fuel
tank.

Mark : @

side

V5EC201D

FUEL FILER CAP ecanco

Check the gasket of the fuel filler cap, and the filler cap
itself, for damage or deformation. Replace the cap if
necessary.

VSEC205A
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EXHAUST EMISSION CONTROL
SYSTEM

VEHICLES WITH CATALYTIC
CONVERTER  erasoero

Exhaust emissions (CO, HC, NOx) are controlled by a
combination of engine modifications and the addition of
special control components.

Modifications to the combustion chamber, intake mani-
fold, camshaft and ignition system form the basic con-
trol system. Additional control devices include a catalytic
converter.

These systems have been integrated into a highly ef-
fective system which controls exhaust emissions while
maintaining good driveability and fuel economy.

AIR/FUEL MIXTURE RATIO CONTROL
SYSTEM [MULTIPORT FUEL INJECTION
(MFI) SYSTEM]  censooe0

The MFI system employs the signals from the heated
oxygen sensor to activate and control the injector in-
stalled in the manifold for each cylinder, precisely regu-
lating the air/ fuel mixture ratio and reducing emissions.

This allows the engine to produce exhaust gases of the
proper composition to permit the use of a three-way
catalyst. The three-way catalyst is designed to convert
the three pollutants (1) hydrocarbons (HC), (2) carbon
monoxide (CO), and (3) oxides of nitrogen (NOXx) into
harmless substances. The two operating modes in the
MFI system are as follows:

1. Open loop-air/fuel ratio is controlled by information
programmed into the ECM during the manufacturing
process.

2. Closed loop-air/fuel ratio varies by the ECM based
on information supplied by the heated oxygen sen-
SOr.
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ENGINE ELECTRICAL SYSTEM

GENERAL

SPECIFICATIONS  esnacoio

IGNITION

2.0 14 Liter Engine

2.7 V6 Liter Engine

Type
Primary coil resistance

Secondary coil resistance

Mold coil
0.86 + 0.09 ()
12.1 £ 1.8 (KQ)

0.74 + 10% (Q)
13.3 = 15% (KQ)

SPARK PLUG
2.0 14 27 V6
Type RN9YC4 RFR5N-11
BPR6ES-11 RERGN-11
RC10PYP4
Plug gap 1.0-1.1 mm (0.039-0.043 in.)

STARTER MOTOR

All Engines
Type Reduction drive (with planetary gear)
Voltage 12v
Output 1.2 KW
No-load characteristics
Terminal voltage 11V

Amperage 90A or below
Speed 2,800 RPM MIN
Number of pinion teeth 8

Pinion gap 0.5-2.0 mm (0.0197-0.079 in.)
GENERATOR
All Engines

Type Battery voltage sensing '
Rated output 13.5V / 95A

Voltage regulator type Electronic built-in type
Regulator setting voltage 14403V

Temperature compensated -10 £ 3 mV/°C
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BATTERY
2.0 4 Liter Engine 2.7 V6 Liter Engine
Type MFB0AH MF 68 AH
Ampere hours
5HR 48 AH or more 55 AH or more

Cold cranking [at -17.8°C (0°F)]
Reverse capacity
Specific gravity [at 25°C (77°F)]

550 A or more
92 min.

1.280 = 0.01

540 AH or more
122 min.
1.280 = 0.01

- NOTE

COLD CRANKING AMPERAGE is the amperage a
battery can deliver for 30 seconds and maintain a ter-
minal voltage of 7.2 or greater at a specified temper-

CRUISE CONTROL SYSTEM

ature. REVERSE CAPACITY RATING is the amount
of time a battery can deliver 25A and maintain a min-
imum terminal voltage of 10.5 at 26.7°C (80°F).

Speed control module
Operating voltage range
Operating temperature
Voltage drop between unit and actuator

Operating speed range

DC 10 - 16V

-30 - +75°C (-22 - +167°F)

0.4V

Low speed limit : 40 + 3 km/h (25 = 2 mph)
High speed limit : 145 + 5 km/h (90 = 3 mph)

Actuator
Rated voltage
Operating temperature
Operating consumption

Insulating resistance

DC 12V

-30 - +90°C (-22 - +194°F)

3A or less (at 12V 20°C)

1MQ or less (at 500V megger)

Cruise main switch

Rated voltage DC 12V

Operating force 0.3-1.0kg

Voltage drop 0.15 V or less
Stop lamp switch

Rated voltage DC 12V

Rated load
Stop lamp
Cruise control

Insulating resistance

27 x 5W (lamp load)
0.1 - 0.5A (relay load)
Min 3 M (by 500V megger)
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ENGINE ELECTRICAL SYSTEM

TIGHTENING TORQUE

ltems Nm Kg-cm Ib-ft
Generator terminal (B+) 5-7 50-70 3.6-5.1
Starter motor terminal (B+) 10-12 100-120 7.3-8.8
Battery terminal 4-6 40-60 2.9-4.3
Spark plug 20-30 200-300 15-22
TROUBLESHOOTING  esasoos0
IGNITION SYSTEM
Trouble condition Probable cause Remedy

to start (Cranks OK)

Engine will not start or is hard

Ignition lock switch faulty

Ignition coil faulty

Power transistor faulty

Spark plugs faulty

Ignition wiring disconnected or broken

Spark plugs faulty

Replace ignition lock switch
Inspect ignition coil

Inspect power transistor
Replace plugs

Inspect wiring

Replace plugs

Rough idle or stalls

Ignition wiring faulty
Ignition coil faulty

Spark plug cable faulty

Inspect wiring
Inspect ignition coil

Inspect spark plug cable

Engine hesitates/poor
acceleration

Spark plugs faulty

Ignition wiring fauity

Replace plugs

Inspect ignition coil

Poor mileage

Spark plugs faulty

Replace plugs

CHARGING SYSTEM

Trouble condition

Probable cause

Remedy

Charging warning indicator
does not light with ignition
switch "ON" and engine off

Fuse blown
Light burned out
Wiring connection loose

Electronic voltage regulator faulty

Check fuses
Replace light
Tighten loose connections

Replace voltage regulator

Charging warning indicator
does not go out with engine
running (Battery requires
frequent recharging)

Drive belt loose or worn

Battery cables loose, corroded or worn
Fuse blown
Fusible link blown

Electronic voltage regulator or generator
faulty

Wiring faulty

Adjust tension or replace drive

belt

Repair or replace cables
Check fuses

Replace fusible link

Test generator

Repair wiring
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Trouble condition

Probable cause

Remedy

Engine hesitates/poor
acceleration
Overcharge

Drive belt loose or worn
Wiring connection loose or open circuit

Fusible link blown
Poor grounding

Electronic voltage regulator or genérator '
faulty

Worn battery

Electronic voltage regulator faulty

Adjust tension or replace drive
belt '

Tighten loose connection or repair
wiring

Replace fusible link
Repair

Test generator

Replace battery

Replace voltage regulator

Repair wire

STARTING SYSTEM

Voltage sensing' wire faulty

Trouble condition

Probable cause

Remédy

Engine will not crank

Battery charge low »
Battery cables loose, corroded or worn out

Transaxle range switch faulty (Vehicle with
automatic transaxie only)

Fusible link blown
Starter motor faulty
Ignition switch faulty

ignition lock swiich faulty

C‘harge or repléce battery
Repalir or replace cables

Adjust or replace switch

Replace fusible link
Repair starter motor
Replace ignition switch

Replace ignition lock switch

Engine cranks siowly

Battery charge low
Battery cables loose, corroded or worn out

Starter motor faulty

Charge or replace battery
Repair or replace cables

Repair starter motor

Starter keeps running

Starter motor faulty

Ignition switch faulty

Repair starter motor

Replace ignition switch

Starter spins but engine will not
crank

Short in wiring

Pinion gear teeth broken or starter motor
faulty

Ring gear teeth broken

Repair wiring

Repair starter motor

Replace flywheel ring gear or
torque converter
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ENGINE ELECTRICAL SYSTEM

CRUISE CONTROL SYSTEM
PRE-TROUBLESHOOTING

PRE-TROUBLESHOOTING

Before starting troubleshooting, inspect each of the
following sections, and if there is an abnormality, carry
out a repair.

1.

Check if the installation and connection routes of
the cables and vacuum hoses of the cruise vacuum
pump assembly, actuator and pulley assembly are
all normal.

Check if the pulley assembly and the movement of
all cables are all working smoothly.

Check if there is no excessive play or tension in each
cable.

TROUBLESHOOTING PROCEDURES

First, select the applicable malfunction symptom from the
Trouble Symptom charts. Determine the condition of all
function circuits.

Make the following preliminary inspections.

e Check that the installation of the actuator, ac-
celerator cable are correct, and that the cables
and links are securely connected.

e Check that the accelerator pedal moves
smoothly. .

e Adjust the cable so there is not excessive
tension or excessive play on the accelerator
cable.

e Check that the actuator and unit assembly,
cruise main, control switch and the connector
of each cancel switch are connected securely.

Check in the sequence indicated in the “Trouble
Symptom” chart.

If a normal condition is indicated, replace the cruise
control module.
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TROUBLE SYMPTOM CHARTS
TROUBLE SYMPTOM 1

CC system is canceled when cancellation is
not wanted.

Or, the CC system cannot be set after an
automatic cancellation.

After the occurrence of the problem, was the | nO

ignition switch and cruise main switch left Can the CC system be set ?
I?
ON* YES NO
YES
Set the CC system and Check for trouble codes.

conduct a road test.

Did the problem reoccur?

YES NO (now normal)
With the cruise main switch ON and the Check whether or not, the vehicle was driven on a steep
engine running, check for trouble codes. slope, or the SET and RESUME control switches were

operated simultaneously. (The cause is not clear under
the present circumstances.)

CC : Cruise Control

EBA900O3A
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ENGINE ELECTRICAL SYSTEM

TROUBLE SYMPTOM 2

Trouble symptom

Probable cause

Remedy

The set vehicle speed varies greatly
upward or downward

"Surging” (repeated alternating ac-
celeration and deceleration) occurs
after setting

Malfunction of the vehicle speed sen-
sor circuit

Malfunction of the speedometer cable
or speedometer drive gear

Repair the vehicle speed sensor
system, or replace the part

Cruise vacuum pump circuit poor
contact

Repair the actuator system, or re-
place the part

Malfunction of the acutator and unit

Replace the actuator and unit

TROUBLE SYMPTOM 3

Trouble symptom

Probable cause

Remedy

The CC system is not canceled
when the brake pedal is depressed

Damaged or disconnected wiring of
the stop lamp switch

Repair the harness or replace the
stop lamp switch

Cruise vacuum pump.drive circuit
short-circuit

Repair the harness or replace the
vacuum pump

Malfunction of the actuator and unit

Replace the actuator and unit

TROUBLE SYMPTOM 4

Trouble symptom

Probable cause

Remedy

The CC system is not canceled

when the shift lever is moved to the
"N" position (It is canceled, however,
when the brake pedal is depressed™

Damaged or disconnected wiring of
inhibitor switch input circuit

Improper adjustment of inhibitor
switch

Repair the harness or repair or re-
place the inhibitor switch

Malfunction of the actuator and unit

Replace the actuator and unit

TROUBLE SYMPTOM 5

Trouble symptom

Probable cause

Remedy

Cannot decelerate (coast) by using
the SET switch '

Temporary damaged or disconnecied
wiring of SET switch input circuit

Repair the harness or replace the
SET switch

Actuator circuit poor contact

Malfunction of the actuator

Repair the harness or replace the
actuator

Malfunction of the actuator and unit

Replace the actuator and unit

TROUBLE SYMPTOM 8

Trouble symptom

Probable cause

Remedy

Cannot accelerate or resume speed
by using the RESUME switch

Damaged or disconnected wiring, or
short circuit, or RESUME switch input
circuit

Repair the harness or replace the
RESUME switch

Actuator circuit poor contact

Malfunction of the actuator

Repair the harness or replace the
actuator

Malfunction of the actuator and unit

Replace the actuator and unit
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TROUBLE SYMPTOM 7

Trouble symptom

Probsble cause

Remedy

CC system can be set while driving
at a vehicle speed of less than
40km/h (25mph), or there is ho au-
tomatic cancellation at that speed

Malfunction of the vehicle-speed sen-
sor circuit

Malfunction of the speedometer cable
or the speedometer drive gear

Repair the vehicle speed sensor
system, or replace the part

Malfunction of the actuator and unit

Replace the actuator and unit ‘

TROUBLE SYMPTOM 8

Trouble symptom

Probable cause

Remedy

The cruise main switch indicator
lamp does not illuminate (But CC
system is normal)

Damaged or disconnected bulb of
cruise main switch indicator lamp

Harness damaged or disconnected

Repair the harness or replace the
part.

TROUBLE SYMPTOM 9

Trouble symptom

Probable cause

Remedy

Malfunction of control function by
ON/OFF switching of idle switch

Ma%function of circuit related to idle
switch function

Malfunction of the actuator and unit

Repair the harness or replace the
part

TRCUBLE SYMPTOM 10

Trouble symptom

Probable cause

Remedy

Qverdrive is not canceled during
fixed speed driving

No shift to overdrive during manual
driving

Malfunction of circuit related to over-
drive cancelation, or malfunction of
actuator and unit

Repair the harness or replace the
part . B
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ENGINE ELECTRICAL SYSTEM

IGNITION SYSTEM

GENERAL INFORMATION  esasoos0
Ignition timing is controlled by the electric control ignition
timing system. The ignition timing data for the engine
operating conditions are programmed in the memory of
the engine control module (ECM).

The engine conditions (speed, load, warm-up condition,
etc.) are detected by the various sensors. Based upon
these sensor signals and the ignition timing data, signals
to interrupt the primary current are sent to the power
transistor. The ignition coil is activated and timing is
controlled at the optimum point.

*CKP : Crankshaft Position

*CMP : Camshaft Position

EBHAQOBA
2. Measurement of the secondary coil resistance

Measure the resistance between the high-voltage
terminal for the No. 3 and No. 6 cylinders, between
the high-voltage terminals for the No. 1 and No. 4
cylinders and between the high-voltage terminals for
the No.2 and No.5 cylinders.

Standard value : 13.3 = 15% (K$2)

CAUTION

When measuring the resistance of the secondary
coil, be sure to disconnect the connector of the
ignition coil.

%o

CvL2 cyLs CYL3 CYL6

CYL1 jyCyL4

EBAS004A

IGNITION COIL (2.7L V6 ENGINE)

EBHA0060

1. Measurement of the primary coil resistance

Measure the resistance between connector termi-
nals 1 and 2 (the coils at the No. 3 and No. 6
cylinder sides) of the ignition coil, and between ter-
minals 2 and 4 (the coils at the No. 1 and No. 4
cylinder sides), and between terminals 2 and 3 (the
coils at the No.2 and No.5 cylinder sides).

Standard value : 0.74 = 10% (2)

EBAS009B
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IGNITION SYSTEM (DOHC)

IGNITION COIL (2.0 14 ENGINE : POWER
TRANSISTOR BULILT-IN)

EBHA0070

1. Measurement of the primary coil resistance

Connect the negative (-) terminal of a 3V power
supply to terminal 2 of the power transistor; then
check whether there is continuity between terminal
3 and terminal 2 when terminal 1 and the positive
(+) terminal are connected and disconnected.

| Terminal 3 and (+) termi- | Terminal 1 and (+) termi-
nal nal 2

Continuity (Approximately
0.860)

Connected

2. Remove the air bag module.

CAUTION

The SRS system is designed to retain enough power
to deploy air bag for about 30 seconds even after
battery has been disconnected, so serious injury
may result from unintended air bag deployment if
service is done on the SRS system immediately after
battery cable is disconnected.

3. Loosen the tapping screw and lift up horn pad and
remove it.

4. Remove the lock nut and the washer.

5. Pulling the dynamic damper forward, lift it up and
remove it.

Disconnected Non continuity

Replace the power transistor if there is malfunction.

EBHAQO7A
2. Measurement of the secondary coil resistance

Measure the resistance between the high-voltage
terminals of the ignition coil.

Standard value: Approximately 12 kQ2

N
Z

EBAQC0SD

REMOVAL AND INSTALLATION esasomo

1. Disconnect the negative battery terminal.

EBASO10A

6. Install the special tool (09561-11001) and remove
the steering wheel.

CAUTION

Do not hammer on the steering wheel to remove it.

EBAS010B

7. Remove the steering column lower and upper
shrouds.

8. Remove the lower cover.
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EBAgO10C

9. Disconnect the connectors and remove the multi-
function switch.

10. Remove the mounting bolts and separate ignition
switch from steering column.

Door warning
Terminal Ignition switch switch and Lock
key illumination
615(4(3j2(1|4|3|2|1|ROJ|RE
Position\ Key
Removed OO L|L
LOCK
LI F
ACC G O F|F
ON' Inserted OO0 O FIF
START OO0 FiF
ON2 O O FlF
NOTE
O—C indicates that there is continuity between the
terminal.

RO : Round the locking bar
RE : Return the locking bar
L:Lock
F:Free
EBHA080A

EBA9S010D

EBHAQ080

INSPECTION

1. Separate the connector located under the steering
column,

2. Inspect the switch continuity between the terminals.

3. If continuity is not as specified, replace the switch.

/

! Ignition switch

N

Door warning switch

Ignition switch Door warning switch

EBHACB0B
HINTS

If engine will not crank, determine whether the condition
exists with the transaxle range switch in the "PARK" or
in the "NEUTRAL" position.

If the "NO-CRANK" condition occurs in one shift lever
position but not the other, a more probable cause is the
transaxle range switch.
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SPARK PLUG TEST EBHAQ090

1. Remove the spark plug and connect to the spark
plug cable.

2. Ground the spark plug outer electrode and crank the
engine.

3. Checkto be sure that there is an electrical discharge
between the electrodes at this time.

EBAS009G

CAUTION

When replacing the spark plug, use the genuine
parts which have resistance.

Defective insulation Defective insulation

Defective insulation

- EBAS00SF
SPARK PLUG CABLES TEST

1. Disconnect one a’t/artime each of the spark plug
cables while the engine is idling to check whether
the engine’s running performance changes or not.

CAUTION

Wear rubber gloves while operating.

2. If the engine performance does not change, check
theyresistance of the spark piug, and check :the -
spark plug itself.

3. Check the cap and outer shell for cracks.

4. Measure the resistance.

‘FOR 2.7 LITER ENGINE

Spark plug cable (KQ)
No.1 | No.2 | No.3 | No.4 | No.5 | No. 6

439 | 228~ | 3.49 1.9 325~ 13~
~6.59 3.43 ~524 | ~2.86 4.87 1.85

NOTE

Resistance should not be higher than 10,0000-per
foot of cable. U resistance is higher, replace the
cable.



EE -14

ENGINE ELECTRICAL SYSTEM

IGNITION SYSTEM (V6)

INSTALLATION OF SPARK PLUG CABLE
(V6 2.7 LITER ENGINE) esnaotoo
Improper arrangement of spark plug cables will induce

voltage between the cables, causing misfiring and surg-
ing at acceleration in high-speed operations.

Therefore, be careful to arrange the spark plug cables

properly as shown in the illustration.

<0

‘I:‘\‘w ‘ : I:.I
fl—— RSN R
LR ‘@D)
o 3 AV
N rined)»
@ \V ‘

% 2
> ‘0@%&
~\Q ) @'

EBAY010E
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INSPECTION AND CLEANING

EBHAO110
1. Disconnect the spark plug cable from the spark plug.

NOTE

Pull on the spark plug cable boot when removing
the spark plug cable, not the cable, as it may be
damaged.

2. Using the spark plug wrench, remove all of the spark
plugs from the cylinder head.

NOTE

Take care not to allow contaminants to enter through
the spark plug holes.

Standard value
Spark plug gap : 1.0-1.1 mm (0.039-0.043 in.)

EBAS015C

5. Re-insert the spark plug and tighten to the specified
torque. If it is overtorqued, damage to the threaded
portion of cylinder head may result.

Tightening torque
Spark plug : 20-30Nm (200-300kg-cm, 15-22 Ib-ft)

EBAS015A
3. Check spark plugs for the following:
1)} Broken insulator
2} Worn electrode
3) Carbon deposits
4) Damaged or broken gasket

5) Condition of the porcelain insulator at the tip of
the spark plug

EBA90158B

4. Check the spark plug gap using a wire gap gauge
and adjust if necessary.

NOTE

When replacing the spark plug, use the genuine
parts which have resistance.
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CHARGING SYSTEM

EBAS0120

GENERAL INFORMATION

The charging system included a battery, an generator
with a built-in regulator, and the charging indicator
light and wire. The generator has six built-in diodes
(three positive and three negative), each rectifying AC
current to DC current. Therefore, DC current appears at
generator "B" terminal. :

in addition, the charging voltage of this generator is
regulated by the battery voltage detection system. The
generator is regulated by the battery voltage detection
system. The main components of the generator are the
rotor, stator, rectifier, capacitor brushes, bearings and V-
ribbed belt pulley. The brush holder contains a built-in
electronic voltage regulator.

Stator

Front
bearing

Rear
bearing |

[2.0 14]

"B" terminal

Generator

Fusible
link

S

EBA9130A

INSPECTION  estiaoiao
VOLTAGE DROP TEST OF GENERATOR OUTPUT
WIRE

This test determines whether or not the wiring between
the generator "B" terminal and the battery (+) terminal is
good by the voltage drop method.

PREPARATION

1. Turn the ignition switch to "OFF".

NOTE

To find abnormal conditions of the connection, ac-
tions should not be taken on the two terminals and
each connection during the test.

2. Connect a digital voltmeter between the generator
“B" terminal and battery (+) lead wire to the battery
(+) terminal. Connect the (+) lead wire of the
voltmeter to the "B" terminal and the (-) lead wire
to the battery (+) terminal.

EBHAQ13A
[2.7 V6]
|
PJJ
]_ru Generator |
Voltmeter
EBHA013B

CONDITIONS FOR THE TEST
1. Start the engine.

2. Switch on the headlamps, blower motor and so on.
And then, read the voltmeter under this condition.

RESULT
1. The voltmeter may indicate the standard value.

Standard value : 0.2V max.



CHARGING SYSTEM

2. If the value of the voltmeter is higher than expected
(above 0.2V max.), poor wiring is suspected. In
this case check the wiring from the generator "B"
terminal to the fusible link to the battery (+) terminal.
Check for loose connections, color change due to
an overheaied harness, etc. Correct them before
testing again.

3. Upon completion of the test, set the engine speed
at idle. Turn off the head lamps, blower motor and
the ignition switch.

OUTPUT CURRENT TEST

This test determines whether or not the generator gives
an output current that is equivalent to the nominal output.

PREPARATION

1. Prior to the test, check the following items and
correct as necessary.

1) Check the battery installed in the vehicle to
ensure that it is in good condition. The battery
checking method is de scribed in "BATTERY".

The battery that is used to test the output current
should be one that has been partially discharged.
With a fully charged battery, the test may not be
conducted correctly due to an insufficient load.

2) Check the tension of the generator drive belt.
The belt tension check method is described in
the section "COOLING".

2. Turn off the ignition switch.
3. Disconnect the battery ground cable.

4. Disconnect the generator output wire from the gen-
erator "B" terminal.

5. Connect a DC ammeter (0 to 100A) in series
between the "B" terminal and the disconnected
output wire. Be sure to connect the (-} lead wire
of the ammeter to the disconnected output wire.

NOTE

Tighten each connection securely, as a heavy cur-
rent will flow. Do not rely on clips.

6. Connect a voltmeter (0 to 20V) between the "B"
terminal and ground. Connect the (+) lead wire to
the generator "B" terminal and (-) lead wire {0 a good
ground.

7. Attach an engine tachomseter and connect the bat-
tery ground cable.

8. Leave the engine hood open.

EE -17
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EBHA203B
TEST

i. Check to see that the voltmeter reads as the same
value as the battery voltage. If the voltmeter reads
0V, and the open circuit in the wire between the
generator "B" terminal and battery (-) terminal, a
blown fusible link or-pcor grounding is suspected.

2. Start the engine and turn on the headlights.

3. Set the headlights to high beam and the heater
blower switch to HIGH, quickly increase the engine
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speed to 2,500 rpm and read the maximum output
current value indicated by the ammeter.

NOTE

After the engine starts up, the charging current
quickly drops. Therefore, the above operation must
be done quickly to read the maximum current value
correctly.

RESULT

1. The ammeter reading must be higher than the limit
value. If it is lower but the generator output wire
is in good condition, remove the generator from the
vehicle and test it.

Limit value (95A generator) : 63A min.

NOTE

° The nominal output current value is shown on
the nameplate affixed to the generator body.

* The output current value changes with the elec-
trical load and the temperature of the generator
itself. Therefore, the nominal output current may
not be obtained. If such is the case, keep the
headlights on the cause discharge of the battery,
or use the lights of another vehicle to increase
the electrical load.

The nominal output current may not be obtained
if the temperature of the generator itself or
ambient temperature is too high.

In such a case, reduce the temperature before
testing again.

2. Upon completion:of the output current test, lower the
engine speed to idle and turn off the ignition switch.

3. Disconnect the battery ground cable.

4. Remove the ammeter and voltmeter and the engine
tachometer.

5. Connect the generator output wire to the generator
"B" terminal.

6. Connect the battery ground cable.

REGULATED VOLTAGE TEST

The purpose of this test is to check that the electronic
voltage regulator controls voltage correctly.

PREPARATION

1. Prior to the test, check the following items and
correct if necessary.

1) Check that the battery installed on the vehicle
is fully charged. For battery checking method,
see "BATTERY."

2) Check the generator drive belt tension. For belt
tension check, see "COOLING” section.

2. Turn ignition switch to "OFF."
3. Disconnect the battery ground cable.

4. Connect a digital voltmeter between the "S(L)" ter-
minal of the generator and ground. Connect the (+)
lead of the voltmeter to the "S(L)" terminal of the
generator. Connect the (-) lead to good ground or
the battery (-) terminal.

5. Disconnect the generator output wire from the gen-
erator "B" terminal.

6. Connect a DC ammeter (0 to 100A) in series
between the "B" terminal and the disconnected
output wire. Connect the (-) lead wire of the
ammeter to the disconnected output wire.

7. Attach the engine tachometer and connect the
battery ground cabie.

[2.0 14]

v

Ammeter

Check engine

EBHA204A
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[2.7 V6] 60 (140) 13.4-14.6
80 (176) 13.1-14.5

2. Upon completion of the test, reduce the engine
speed to idle, and turn off the ignition switch.

3. Disconnect the battery ground cable.

4. Remove the voltmeter and ammeter and the engine

““Gm—” tachometer.
L

5. Connect the generator output wire to the generator
N

"B" terminal.
Voltmeter
Oﬁ 6. Connect the battery ground cable.

EBHA204B
TEST

1. Turn on the ignition switch and check to see that the
voltmeter indicates the following value.

Voltage : Battery voltage

If it reads OV, there is an open circuit in the
wire between the generator "S(L)" terminal and the
battery and the battery (+), or the fusible link is
blown.

2. Start the engine. Keep all lights and accessories off.

3. Run the engine at a speed of about 2,500 rpm
and read the voltmeter when the generator output
current drops to 10A or less.

RESULT

1. If the voltmeter reading agrees with the value listed
in the Regulating Voltage Table below, the voltage
regulator is functioning correctly. If the reading is
other than the standard value, the voltage regulator
or the generator is faulty.

REGULATING VOLTAGE TABLE

Voltage regulator ambient Regulating voltage
temperature °C(°F) (V)
-20 (-4) 14.2-15.4

20 (68) 13.9-14.9
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GENERATOR OUTPUT LINE VOLTAGE
DROP TEST

EBA90140
This test determines the condition of the wiring from
the generator "B" terminal to the battery (+) terminal
(including the fusible link).

1. Be sure to check the following before testing:

Generator installation and wiring connections
Generator drive belt tension

Fusible link

Abnormal noise from the generator while the
engine is running.

@
@
L]
@

2. Turn the ignition switch to the OFF position.
3. Disconnect the negative battery cable.

4. Disconnect the generator output wire from the gen-
erator "B" terminal. Connect a DC test ammeter with
a range of 0-100A in series between the "B" termi-
nal and the disconnected output wire. (Connect the
(+) lead of the ammeter to the "B" terminal. Con-
nect the (-) lead of the ammeter to the disconnected
output wire.)

NOTE

An inductive-type ammeter which enables measure-
mentis to be taken without disconnecting the gener-
ator output wire is recommended. Using this equip-
ment will lessen the possibility of a voltage drop
caused by a loose "B" terminal connection.

5. Connect a digital-type voltmeter between the gener-
ator "B" terminal and the battery (+) terminal. (Con-
nect the (+) lead of the voltmeter to the "B" terminal.
Connect the (-) lead of the voltmeter to the battery
{(+) cable.)

6. Reconnect the negative battery cable.

7. Connect a tachometer or the scan tool.
8. Leave the hood open and connect a tachometer.
9. Start the engine.

10. With the engine running at approx. 2500 r/min, turn
the headlights and other lights on and off to adjust
the generator load on the ammeter slightly above
30A.

Limit: max. 0.3V

NOTE

When the generator output is high and the value
displayed on the ammeter does not decrease to 304,
set the value to 40A. Read the value displayed on the
volimeter. In this case the limit becomes max. 0.4Y.

11. If the value displayed on the voltmeter is still above
the limit, a malfunction in the generator output wire
may exist. Check the wiring between the generator
"B" terminal and the battery (+) terminal (including
fusible link).  If a terminal is not sufficiently tight

or if the harness has become discolored due to
overheating, repair, the test again.

12. After the test, run the engine at idle.

13. Turn off all lights and turn the ignition switch to the
OFF position.

14. Disconnect the tachometer or the scan tool.
15. Disconnect the negative battery cable.
16. Disconnect the ammeter and voltmeter.

17. Connect the generator output wire to the generator
"B" terminal.

18. Connect the negative battery cable.
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OUTPUT CURRENT TEST

This test determines if the generator output current is
normal.

1. Before testing, be sure to check the following:

¢ Generator installation and wiring connections
¢ Battery

NOTE

The battery used should be slightly discharged. The
load needed by a fully-charged battery is insuificient
for an accurafe test.

e Generator drive belt tension.

e Fusible link

s Abnormal noise from the generator while the
engine is running.

2. Turn the ignition switch to the OFF position.

3. Disconnect the negative battery cable.

4. Disconnect the generator oufput wire from the gen-
erator "B" terminal. Connect a DC test ammeter with

a range of 0-100 A in series between the "B" termi-
nal and the disconnected output wire. (Connect the

(+) lead of the ammeter to the "B" terminal. Con-
nect the (-) lead of the ammeter to the disconnected
output wire.)

CAUTION

Never use clips but tighten bolts and nuts to connect
the line. Otherwise loose connections (e.g. using
clips) will lead to a serious accident because of high
current.

NOTE

An inductive-type ammeter which enables measure-
ments to be taken without disconnecting the gener-
ator cutput wire is recommended.

5. Connect a volimeter with a range of 0-20V between
the generator "B" terminal and the ground. (Connect
the (+) lead of the voltmeter to the "B" terminal,
and then connect the () lead of the voitmeter to
the ground.)

6. Connect the negative battery cable.

=

Connect a tachometer or the scan tool.

o

Leave the hood open.
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9.

Check that the reading on the voltmeter is equal to
battery voltage.

NOTE

if the voltage is 0 V, the cause is probably an
open circuit in the wire or fusible link between the
generator "B" terminal and the battery (+) terminal.

10.

11.

Start the engine, and turn the headlights on.

Switch the headlights to high beam, turn the heater
blower switch to High, increase the engine speed to
approx. 2,500 r/min, and read the maximum current
output displayed on the ammeter.

Limit : 70% of nominal output current

NOTE

®

For the nominal current output, refer to the
Generator Specifications.

Because the current from the battery will soon
drop after the engine is started, Step #10 should
be carried out as quickly as possible in order to
obtain the maximum current output value.

The current output value will depend on the elec-
trical load and the temperature of the generator
body.

If insufficient electrical load is used while test-
ing, the specified level of current may not be

12.

13.

14.

15.

16.

17.

18.

19.

output even though the generator is normal. In
such a case, increase the electrical load by leav-
ing the headlights on with the engine off to dis-
charge the battery before testing.

The specified level of current also may not be
output if the temperature of the generator body
and/or ambient temperature is too high. In
such a case, allow the generator to cool before
testing.

The reading on the ammeter should be above the
limit value. If the reading is below the limit value
and the generator output wire is normal, remove the
generator from the engine and check the generator.
Run the engine at idle speed after the test.

Turn the ignition switch to the OFF position.
Disconnect the tachometer or the scan tool.
Disconnect the negative battery cable.

Disconnect the ammeter and voltmeter.

Connect the generator output wire to the generator
“B" terminal.

Connect the negative battery cable.
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REGULATED VOLTAGE TEST

This test determines if the voltage regulator is correctly
controlling the generator output voltage.

1. Be sure to check the following:

Generator installation and wiring connections.
Battery fully charged.

Generator drive belt tension.

Fusible link.

Abnormal noise from the generator while the
engine is running.

2. Turn the ignition switch to the OFF position.
3. Disconnect the negative battery cable.

4. Connect a digital-type voltmeter between the gener-
ator "S" terminal and the ground. (Connect he (+)
lead of the voltmeter to the "S" terminal. Connect
the (-) lead of the voltmeter to a secure ground or
to the battery (-) terminal.)

5. Disconnect the generator output wire from the gen-
erator "B" terminal.

6. Connect a DC test ammeter with a range of 0-
100A in series between the "B" terminal and the

EBAS020B

disconnected output wire. (Connect the (+) lead of
the ammeter to the "B" terminal. Connect the (-
} lead of the ammeter to the disconnected output
wire.)

7. Reconnect the negative battery cable.

8. Connect a tachometer or the scan tool. Check that
the reading on the voltmeter is equal to the battery
voltage.

NOTE

If the voltage is 0 V, the cause is probably an
open circuit in the wire or fusible link between the
generator "S" terminal and the battery (+) terminal.

9.

10.

11.

12.

13.

Make sure all lights and accessories are off.
Start the engine.
Increase the engine speed to approx. 2,500 r./min.

Read the voltmeter when the current output by the
generator becomes 10 A or less.

If the voltage reading conforms to the value in
the voltage regulation table, the voltage regulator
is operating normally. If the voltage is not within
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the standard value, a malfunction of the voltage
regulator or of the generator exists.

s

Load

Ammeter

Ignition
switch (IG1)

Generator

Voltmeter {E )
’.
= O Engine
= | Battery Control
= Module

EBAS020A
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REMOVAL AND INSTALLATION csraoiso

2.014

Adjusting bolt
20-25 (200-250, 15-18.6)

2.7V6

12-15 (120-150, 8-11.3})

20-25 (200-250, 15-18.6)
TORQUE : Nm (kg-cm, Ib-ft)

EBHAO015A
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DISASSEMBLY AND REASSEMBLY esnaoico

Rear bearing
Rotor assembly

Front bracket

Retainer
Screw (4EA) Front bearing

Pulley

Hex nut

Mold cap
- Bterminal -
Rectifier

Flange

Cover

Regulator assembly

Rear bracket
Stator assembly

EBA9030A
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DISASSEMBLY [2.0 [4]

1. Remove the four through bolts.

2. Insert a flat screwdriver between the front bracket
and stator core, and pry downward.

CAUTION

1. Do not insert the screwdriver too deeply, as
there is a danger of damaging the stator coil.

2. The rear cover may be hard to remove because
a ring is used to lock the outer race of the
rear bearing. To facilitate removal of rear cover,
heat just the bearing box section with a 200-watt
soldering iron. Do not use a heat gun as it may
damage the diode assembly.

EBHA206A

EBHA206B

EBA9016D

CAUTION

Be careful that the vise jaws do not damage the rotor.

4. Remove the pulley nut, spring washer, pulley, and
spacer.

5. Remove the front bracket and two seals.
6. Remove the rotor from the vise.

7. Remove the brush holder screws, rectifier screws,
and nut from the "B" terminal.

8. Remove the stator assembly from the rear bracket.
9. Detach the slinger from the brush holder.

10. When the stator is to be removed, unsolder the three
stator leads to the main diodes on the rectifier.

CAUTION

1. When soldering or unsoldering, make sure that
heat from soldering iron is not transmitted to the
diodes for a long period.

2. Do not exert excessive force on the leads of the

diodes.

11. When separating the rectifier from the brush holder,
unsolder the two plates soldered to the rectifier.

EBHA206C

3. Secure the rotor in a vise with the pulley side up.

EBASO16E
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INSPECTION

ROTOR

1. Check the rotor coil for continuity. Make sure there
is continuity between the slip rings.

If resistance is extremely low, there is a short. |f
there is no continuity or if there is a short circuit,
replace the rotor assembly.

Resistance value : Approx. 3.10

KFW2021A

2. Check the rotor coil for a ground. Check that there
is no continuity between slip the ring and the core.
If there is continuity, replace rotor assembly.

KFW2022A

STATOR

1. Make a continuity check on the stator coil. Check
that there is continuity between the coil leads. If
there is no continuity, replace the stator assembly.

2. Check the coil for grounding. Check that there is no
continuity between the coil and the core. If there is
continuity, replace the stator assembly.

KFW2023A

KFW2024A

RECTIFIERS
Positive rectifier test

Check for continuity between the positive rectifier and
stator coil lead connection terminal with an ohmmeter.
The ohmmeter should read continuity in only one direc-
tion. If there is continuity in both directions, a diode is
shorted.

Replace the rectifier assembly.

EBHA206E
Negative rectifier test

Check for continuity between the negative rectifier and
the stator coil lead connection terminal. The ohmmeter
should read continuity in only one direction. If there is
continuity in both directions, the diode is shorted, and
the rectifier assembly must be replaced.
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EBHAZ206F
Diode trio test

Check the three diodes for continuity by connecting an
ohmmeter to both ends of each diode. Each dicde
should have continuity in only one direction.

If continuity is present in both directions, the diode is
defective and the heatsink assembly must be replaced.

" EBHA206G

BRUSH REPLACEMENT

1. Measure the length of the brush protrusion shown
in the illustration, and replace the brush if the
measured value is below the limit value.

REASSEMBLY

Perform reassembly in the reverse procedure of disas-
sembly. Pay attention to the following:

Before the rotor is attached to the rear bracket, insert a
wire through the small hole in the rear bracket to lock the
brush. After the rotor has been installed, the wire can
be removed.

Limit : 2mm (0.8 in.} or less

Q“,,ﬂ//ﬂ/mllﬂ/
S

] o

KFW2028A

2.  The brush can be removed if the solder of the brush
lead wire is removed.

3. When installing a new brush, insert the brush into
the holder, and then solder the lead wire.

KFW2028A

DESCRIPTION  esasoino

1. The maintenance-free battery is, as the name im-
plies, totally maintenance free and has no remov-
able battery cell caps.

2. Water never needs to be added to the maintenance-
free battery.

3. The batte‘ry is completely sealed, except for small
vent holes in the cover.

EBAS017D
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EBAB0180

DISASSEMBLY [2.7 V6]

1. Remove the four through bolts.

2. Insert a flat screwdriver between the front bracket
and stator core, and pry downward.

CAUTION

1. Do not insert the screwdriver too deeply, as
there is a danger of damaging the stator coil.

2. The rear cover may be hard to remove because
a ring is used to lock the outer race of the
rear bearing. To facilitate removal of rear cover,
heat just the bearing box section with a 200-watt
soldering iron. Do not use a heat gun as it may
damage the diode assembly.

CAUTION

Be careful that the vise jaws do not damage the rotor.

KFW2018A

KFW2017A

KFW2019A

3. Secure the rotor in a vise with the pulley side up.

KFW2020A

4. Remove the pulley nut, spring washer, pulley, and
spacer.

5. Remove the front bracket and two seals.
6. Remove the rotor from the vise.

7. Remove the brush holder screws, rectifier screws,
and nut from the "B" terminal.

8. Remove the stator assembly from the rear bracket.
9. Detach the slinger from the brush holder.

10. When the stator is to be removed, unsolder the three
stator leads to the main dicdes on the rectifier.

CAUTION

1. When soldering or unsoldering, make sure that
heat from soldering iron is not transmitted to the
diodes for a long period.

2. Do not exert excessive force on the leads of the

diodes.

11. When separating the rectifier from the brush holder,
unsolder the two plates soldered to the rectifier.
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INSPECTION 2. Check the coil for grounding. Check that there is no
continuity between the coil and the core. If there is
ROTOR continuity, replace the stator assembly.

1. Check the rotor coil for continuity. Make sure there
is continuity between the slip rings.

If resistance is extremely low, there is a short. If
there is no continuity or if there is a short circuit,
replace the rotor assembly.

Resistance value : Approx. 3.1Q

KFW2024A

RECTIFIERS

Positive rectifier test

Check for continuity between the positive rectifier and
stator coil lead connection terminal with an ohmmeter.
The ohmmeter should read continuity in only one direc-
KFW2021A tion. If there is continuity in both directions, a diode is
shorted.

2. Check the rotor coil for a ground. Check that there
is no continuity between slip the ring and the core. Replace the rectifier assembly.
If there is continuity, replace rotor assembly.

a

KFW2025A

KFW2022A

Negative rectifier test

STATOR
Check for continuity between the negative rectifier and
1. Make a continuity check on the stator coil. Check the stator coil lead connection terminal. The ohmmeter
that there is continuity between the coil leads. If should read continuity in only one direction. If there is
there is no continuity, replace stator assembly. continuity in both directions, the diode is shorted, and

the rectifier assembly must be replaced.

KFW2023A
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KFW2026A
Diode trio test

Check the three diodes for continuity by connecting an
ohmmeter to both ends of each diode. Each diode
should have continuity in only one direction.

If continuity is present in both directions, the diode is
defective and the heatsink assembly must be replaced.

KFW2029A

3. When installing a new brush, insert the brush into
the holder, and then solder the lead wire.

)

e -

KFW2027A

BRUSH REPLACEMENT

1. Measure the length of the brush protrusion shown
in the illustration, and replace the brush if the
measured value is below the limit value.

Limit : 2mm (0.8 in.) or less

EBAQO30E

2. The brush can be removed if the solder of the brush
lead wire is removed.

KFW2009A

REASSEMBLY

Perform reassembly in the reverse procedure of disas-
sembly. Pay attention to the following:

Before the rotor is attached to the rear bracket, insert a
wire through the small hole in the rear bracket to lock the
brush. After the rotor has been installed, the wire can
be removed. '
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BATTERY VISUAL INSPECTION (1)
1. CHECKING FLOW

Check for obvious damage such as a cracked or broken
case or cover that could permit loss of elecirolyte.
Determine cause of damage and correct as needed.
Clean corrosion with as solution of baking soda and

Not O.K

A 4

Replace battery

water.
WYES Height difference is
- above 10mm between cells
Inspect the height of electroiyte ¥ Replace battery
OK Shortage of electrolyte
#| Replace battery
v
Below 11.0V
Battery test #| Replace battery
Above 12.5V o st rorm q
OK (11.0-12 V) »| Starting system inspection
= Below 11.0V
Load test (Using battery tester) ¥ Replace battery
oK
v
Batter is good
EBAS018B
2. CHECKING SHEET .
Decision of and battery
ltem Trouble Cause Remedy
User Manufacture
1. Visual inspection | * Battery terminal * Dealing carelessness
damage * Bad tightening Replace 0
condition between
battery cable and
terminal
Cover Breakage * Dealing carelessness | Replace O
* Electrolyte
leakage
- Cover breakage | * Dealing carelessness | Replace O
- Cover sealing * Bad cover sealing Replace @)
part leakage
2. Electrolyte height | * Electrolyte height | * Cell short Replace o]
inspection between cells is * Vaporization caused Replace 0]
over 10mm by outer temperature
* Shortage of elec- | * Electrolyte loss Replace O
trolyte caused by cver-charge
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Decision of and battery
ltem Trouble Cause Remedy
User Manufacture
3. Voltage inspection | 1. Battery voltage | 1. Over charge Replace O
<13.2V * Check the
electric sys-
tem
2. 12.5V < Battery | 2. Normal
voltage < 12.9
3. 12.0V < Battery | 1. Insufficient charge * Battery @)
voltage < 12.4V Load Test
(Simple discharge) (Refer to
Load Test
shee)
4. 11.0 V <Battery | 2. Internal failure 0O
voltage <12.0
(Over discharge
5. Battery voltage : | 1. Charge condition fail- | Replace O
11.0V ure
2. Let the battery alone 0]
on discharge condition
for long period
3. Internal circuit open O

3. LOAD TEST

1. When discharging the battery during 15 seconds at 1.
half currency of C.C.P, the voltage of battery should

be over the voltage as shown below

REGULATING VOLTAGE TABLE

BATTERY VISUAL INSPECTION (2)

Make sure ignition switch and all accessories are in
the Off position.

2. Disconnect the battery cables (negative first).

3. Remove the battery from the vehicle.

re-charging) is over 12.5V and the voltage after load

Ambient Temperature Voltage
above 20°C 9.6V CAUTION
o Care should be taken in the event the battery case
~18°C 9.5V . . :
is cracked or leaking, to protect your skin from the
~10°C 9.4V electrolyte. Rubber gloves (not household type)
- 8°C 9.3V ,should be worn when removing the battery.
~-1°C 9.1V
~-7°C 8.9V
~-12°C 8.7V
2. When the voltage is not within specification, test 2nd
load test again, and if not, do the re-charge.
3. I the battery voltage (left alone within 2 hours after

EBA9018C

test is over the standard value, this battery can be

used.

4. Inspect the battery carrier for damage caused by
the loss of acid from the battery. If acid damage is
present, it will be necessary to clean the area with
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a solution of clean warm water and baking soda.
Scrub the area with a stiff brush and wipe off with a
cloth moistened with baking soda and water.

5. Clean the top of the battery with the same solution
as described in Step(4).

6. Inspect the battery case and cover, for cracks. If
cracks are present, the battery must be replaced.

7. Clean the battery posts with a suitable battery post
cleaner.

8. Clean the inside surface of the terminal clamps with
a suitable battery terminal cleaning tool. Replace
damaged or frayed cables and broken terminal
clamps.

9. Install the battery in the vehicle.

10. Connect the cable terminals to the battery post,
making sure the top of the terminal are flush with
the top of the post.

11. Tighten the terminal nut securely.

12. Coat all connections with light mineral grease after
tightening.

CAUTION

When batteries are being charged, an explosive gas
forms beneath the cover of each cell. Do not smoke
near batteries being charged or which have recently
been charged. Do not break live circuits at the
terminals of the batteries being charged. A spark
will occur where the circuit is broken. Keep all open
flames away from the baitery.

EBAS018D



EE -36

ENGINE ELECTRICAL SYSTEM

STARTING SYSTEM

GENERAL INFORMATION  eshaoioo
The starting system includes the battery, starter motor,
solenoid switch, ignition switch, inhibitor switch (A/T
only), connection wires and the battery cables.
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