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PRECAUTIONS AND PREPARATION

\\
\\.-- - ---..;/

',- C0n11l1ercral service 1001

SBR686C
'----------------- ---- -----------'

Precautions
• Recommended brake fluid.

For Europe: OOT3 or DOT4
Except for Europe: 00T3
For Europe, never mix different type brake fluids (DOT3
and DOT4).

• Never reuse drained brake fluid.
• Be careful not to splash brake fluid on painted areas.
• To clean or wash all parts of master cylinder, disc brake

caliper and wheel cylinder, use clean brake fluid.
• Never use mineral oils such as gasoline or kerosene. They

will ruin rubber parts of the hydraulic system.
• Use flare nut wrench when removing and installing brake

tube.
• Always torque brake lines when installing.
WARNING:
• Clean brake pads and shoes with a waste cloth, then wipe

with a dust collector.

Commercial Service Tools

Tool name

(1) Flare nut crows fool

(1) Torque wrench

Deser ipI ion

NT360

Removing and installing each brake piping

a: 10 mm (0.39 in)

Brake fluid pressure

gauge

NT151

Measuring brake fluid pressure

r"

BR-2



BRAKE HYDRAULIC liNE/CONTROL VALVE

Brake Hydraulic Line

;,1·

i·

T?
Rear LJra~e

Proportioning valve

, Secondary line

: Pnmary line

~ : Flare nut 15 • 18 (1.5 . 1.8, 11 - 1J)
Connecting bolt 17 - 20 (1.7 - 2.0, 12 - 14)

~ N·m (kgm fl- tJj

Si:lH99UC
r .-,
~ I i'

III
I I

REMOVAL
CAUTION:
• Be careful not to splash brake fluid on painted areas; it

may cause paint damage. If brake fluid is splashed on \' "
painted areas, wash it away with water immediately.

• All hoses must be free from excessive bending, twisling
and pulling.

1, Connect vinyl tube to air bleeder valve.
2. Drain brake fluid from each air bleeder valve by depress­

ing brake pedal.
3. Remove flare nut connecting brake tube and hose, then

withdraw lock spring.
4. Cover openings to prevent entrance of dirt whenever dis-

connecting brake line.

INSPECTION
Check brake Jines (tubes and hoses) for cracks deterioration
or other damage. Replace any damaged parts. f" :

{

BR-3
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BRAKE HYDRAULIC LINE/CONTROL VALVE

l_

,'1.- ,l

Commercial serviCe 1001

SBR68E-C

Brake Hydraulic Line (Cont'd)
INSTALLATION
CAUTION:
• Refill with new brake fluid .

For Europe: 0013 or DOT4
Except for Europe: 0013
For Europe, never mix different type brake fluids (DOT3
and D014).

• Never reuse drained brake fluid.
1. Tighten all flare nuts and connecting bolts.

Spec ifica tion:
Flare nut

15 - 18 N-m (1.5 - 1.8 kg-m, 11 - 13 ft-Ib)
Connecting bolt

17 - 20 N·m (1.7 - 2.0 kg-m, 12 - 14 ft-Ib)
2. Refill until new brake fluid comes out of each air bleeder

valve.
3, Bleed air. Refer to "Bleeding Brake System" (BR-5).

--------------------,

/ Brake fluid pressure gauge
. -,,;/.- - - -'1

,t11)~:~·-}\-Brake fluid pressure
~/, :(~-,

, ~ !.l -,- 1) gauge
'b"-~--'~'
j f

7.355 (736.75, 1,067)
---

5.100 - 5,492

(S 1 0 - 54.9, 52 - 56, 739 - 796)

Applied pressure (Front brake)
------+---

Output pressure (Rear brake)

Proportioning Valve

INSPECTION
CAUTION:
• Carefully monitor brake fluid level at master cylinder.
• Use new brake fluid.

For Europe: DOT3 or OT4
Except for Europe: DOT3
For Europe, never mix different type brake fluids (00T3
and DOT4).

• Be careful not to splash brake fluid on painted areas; it
may cause paint damage. If brake fluid is splashed on
paint areas, wash it away with water immediately_

1, Connect Tool to air bleeders of front and rear brakes on
either LH and RH side.

2. Bleed air from the Tool.
3. Check fluid pressure by depressing brake pedal.

Unl" kPa (bar, kg/cm 2, pSI)

SBRB22BA

SBRB23BA

4. Bleed air after disconnecting the Tool, Refer to "Bleeding
Brake System" (BR-5).

BR-4



CHECK AND ADJUSTMENT

OK

Checking Brake Fluid Level
• Check fluid level in reservoir lank, It should be between

Max and Min lines on reservoir tank.
• If fl uid level is extremely low, check brake system for

leaks.
• If brake warning lamp comes on, check br'ake fluid level

switch and parkIng brake switch.

1 '

L- SBR418CB

1---------------

~,~(()
@:~~ ~ ...

... ? -Wrl(L/
S8R389C

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

SBR995J

Checking Brake Line
CAUTION:
If leakage occurs around joints, retighten or, if necessary,
replace damaged parts.
1. Check brake lines (tubes and hoses) for cracks, deteriora­

tion or other damage. Replace any damaged parts.
2. Check for oil leakage by fully depressing brake pedal while

engine is running,

':'.-1'1

Changing Brake Fluid
CAUTION:
• Refill with new brake fluid.

For Europe: DOT3 or DOT4/Except for Europe: DOT3
For Europe, never mix different type brake fluids (DOT3 r:

and 0014).
• Always keep fluid level higher than minimum line on res-

ervoir tank.
• Never reuse drained brake fluid.
• Be careful not to splash brake fluid on painted areas; it

may cause paint damage. If brake fluid is splashed on :,,'
painted areas, wash it away with water immediately.

1. Clean inside of reservoir tank, and refill with new brake.
fluid. : ..

2. Connect a vinyl tube to each air bleeder valve
3. Drain brake fluid from each air bleeder valve by depress- 'I

Ing brake pedal.
4. Refill until brake fluid comes out of each air bleeder valve

Use same procedure as in bleeding hydraulic system to
refill brake fluid, Refer to "Bleeding Brake System" (BR-

5),

Bleeding Brake System
CAUTION:
• Carefully monitor brake fluid level at master cylinder dur-

ing bleeding operation.
• Fill reservoir with new brake fluid.

For Europe: 00T3 or 00T4/Except for Europe: DOT3
For Europe, never mix different type brake fluids (DOT3 ,'"

and DOT4).
Make sure it is full at all times while bleeding air out of

system.

BR-S



-CHECK AND ADJUSTMENT
Bleeding Brake System (Cont'd)
• Place a container under master cylinder to avoid spillage

of brake fluid.
• Turn ignition switch OFF and disconnect ABS actuator con­

nectors or battery ground cable.

SBR419C

..,

• Bleed air in the following order.
Right rear brake ---.. Left rear brake ---..
Right front brake - Left front brake

1. Connect a transparent vinyl tube to air bleeder valve.
2. Fully depress brake pedal several times.
3. With brake pedal depressed, open air bleeder valve to

release air.
4. Close air bleeder valve.
5. Release brake pedal slowly.
6. Repeat steps 2. through 5. until clear brake fluid comes out

of air bleeder valve.

BR-6



BRAKE PEDAL AND BRACKET

Removal and Installation

SEC. 465

~: N·m (kg-m. tt-Ib)

/r:Y
/

Cfevis pin -,-

~ 13 • 16 (1.3 • 1.6. 9 - 12)-/

r Slop '<Imp sWItch

I '.

~ ~
~~ ~~
~ ~,." ..~~ 13 • ,. (\.3 . 1,6, 9 ' 121

/ '

SBR565CC

~ N·m (kg-m. H-lb)

Inspection
Check brake redal for following items.
• Brake pedal bend
• Clevis pin deformation
• Crack of any welded portion

Adjustment
Check brake pedal free height from dash reinforcement panel.
Adjust if necessary.

H: Free height
Refer to SDS (BR-66).

0: Depressed height
Refer to 50S. (BR·66).

Under force of 490 N (50 kg, 110 Ib)
with engine running

el , C 2 : Clearance between pedal stopper and
threaded end of slop lamp switch and ASCD
switch

0.3 - 1.0 mm (0.012 - 0.039 in)

c'l'.

SBRO]10

--------------------,

-----1 r-- - Stay5 inSide

I I

----nll-I~
C~/-ttJ[~~

Input rOd)/ / ~ ~ Cle'Jls
/
i Lock nut

SBR8<48

1. Loosen lock nut and adjust pedal free height by turning
brake booster input rod. Then tighten lock nut

2. Check pedal free play.
Make sure that stop lamps go off when pedal is released.
3. Check brake pedal's depressed height while engine is run­

ning. If lower than specification, check for leaks, air in
system, or damage to components (master cylinder, wheel
cylinder, etc.). Then make necessary repair.

BR-7



MASTER CYLINDER

f] , Brake flUid

~ N·m (kg-m. tt-lbl

SBAB51CA

IT! Reservoir C;lP

Ii) 01) filter

:~, Reservoir la"k
if; Seal
(~ Cyl'lnder body
(ID O-ring

(V Piston stopper
(~) Secondary plslon assembly

® Primary piston assembly
@! Stopper cap

(1)----- ---@

(U------9

@ Proportioning valve -­
(Do not disassemble.)

* LUbricate piston cup with brake
fluid or rubber grease when
assembling master cyllnoer

f C
.

460

Removal
CAUTION:
Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.
1. Connect a VInyl tube to air bleeder valve.
2. Drain brake fluid from each air bleeder valve. depressing

brake pedal to empty 1\uld from master cylinder.
3. Remove brake pipe flare nuts.
4. Hemove master cylinder mounting nuts.

-------:------------------,

!

Disassembly
1. Bend claws of stopper cap outward.

BR-8



Secondary pislon

SBR231C

MASTER CYLINDER
Disassembly (Cont'd)
2. Remove valve stopper while piston is pushed into cylinder
3. Remove piston assemblies.
If it is difficult to remove secondary piston assembly. gradu~

ally apply compressed air through fluid outlet.
4. Draw out reservoir tank.

Inspection
Check for the fol/owing items.
Replace any part if damaged.
Master cylinder:
• Pin holes or scratches on inner wall.
Piston:
• Deformation of or scratches on piston cups.

Primary plsto'"

_ 1]1]

Assembly
1. Insert secondary piston assembly. Then insert prfmary pis- ,,~

ton assembly.
• Pay attention to alignment of secondary piston slit with

valve stopper mounting hote of cylinder body.

/

/

/

/

SBR354C
1

SBR222B

2. Install stopper cap.
Before installing stopper cap, ensure that claws are bent
Inward.
3. Push reservoir tank seals.
4. Push reservoir tank into master cylinder.

5. Install valve stopper while piston is pushed into cylinder.

Installation
CAUTION:
• Refill with new brake fluid-

For Europe: 0013 or DOT4/Except for Europe: 00T3
For Europe, never mix different type brake fluids (DOT3
and DOT4).

• Never reuse drained brake fluid.
1. Place master cylinder onto brake booster and secure

mounting nuts lightly.
2. Torque mounting nuts.

12 - 15 N'm (1.2 - 1.5 kg-m, 9 - 11 ft-lb)
3. Fi II up reservoir tank with new brake fl uid.
4 Plug all ports on master cylinder with fingers to prevent air

suction while releasing brake pedal.
5. Have driver depress brake pedal slowly several times until

no air comes out of master cylinder.
6. Fit brake lines to master cylinder.
7. Tighten flare nuts.

(OJ: 15 ~ 18 N-m (1.5 - 1.8 kg-m, 11 - 13 ft-tb)
8. Bleed air from brake system. Refer to "Bleeding Brake

System" (BR-5)

BR-9
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BRAKE BOOSTER/VACUUM HOSE

\ {j~

\\~o
.~

SBROJ2A

,--------------------------,

OK NG

SRR365AA

Brake Booster
ON-VEHICLE SERVICE

Operating check

• Stop engine and depress brake pedal several times. Check
that pedal stroke does not ctlange.

• Depress brake pedal, then start engine. If pedal goes down
slightly, operation is normal.

Airtight check

• Start engine, and stop it after one or two minutes. Depress
brake pedal several times slowly. The pedal should go
further down the first time, and then it should gradually
rise thereafter.

• Depress brake pedal while engine IS running, and stop
engine with pedal depressed. The pedal stroke should not
change after holding pedal down for 30 seconds.

REMOVAL
CAUTION:
• Be careful not to splash brake fluid on painted areas; it

may cause paint damage. If brake fluid is splashed on
painted areas, wash it away with water immediately.

• Be careful not to deform or bend brake pipes, during
removal of booster.

INSPECTION

Output rod length check
1. Apply vacuum of -66.7 kPa (-667 mbar, -·500 mmHg, -19.69

inHg) to brake booster with a handy vacuum pump.
2. Check output rod length.

Specified length;
10.4 mm (0.409 in)

INSTALLATION
CAUTION;
• Be careful not to deform or bend brake pipes, during

installation of booster.
• Replace clevis pin if damaged.
• Refill with new brake fluid.

For Europe: 00T3 or DOT4/Except for Europe: DOT3
For Europe, never mix different type brake fluids (00T3
and 0014).

• Nev~r reuse drained brake fluid.
• Tak~ care not to damage brake booster mounting bolt

BR-10



BRAKE BOOSTER/VACUUM HOSE
Brake Booster (Cont'd)

thread when installing. Due to the angle of installation,
threads can be damaged by the dash panel.

.'11·
'I

.-Lill -
~re then 24 mm

(0.94 In)

•
• Install check valve, paying attention to its direction.

Vacuum Hose

REMOVAL AND INSTALLATION
CAUTION:
When installing vacuum hoses, pay attention to the following
points.
• Do not apply any oil or lubricants to vacuum hose and

check valve.
• Insert vacuum tube into vacuum hose as shown.

6.

1. Before fitting booster, temporarily adjust clevis to dimen- I

sion shown.
2. Fit booster, then secure mounting nuts (brake pedal .C'.

bracket to booster) lightly. c."

3 Connect brake pedal and booster input rod with clevis pin.
4. Secure mounting nuts.

Specification: 13 • 16 N'm (1.3 - 1.6 kg~m, 9 ~ 12 ft-Ib)
5. Install master cylinder. Refer to "Installation" in "MASTER

CYLINDER" (BR-9).
Bleed air. Refer to "Bleeding Brake System" (BR-5).

SBR225B

Connect hose until it contacts
protrusion on vacuum tube

----------?O.,.-l-- -+,------
I I I

I I'-- -~ - ---- ........... _ ...

Intake manifold Brake booster

;;~.:;ded¢

S8R49BA
L-. ~---------

INSPECTION

Check valve
Check vacuum with a vacuum pump.

Hoses and connectors
Check vacuum lines, connections and check valve for
airtightness, improper attachment chafing and deterioration.Booster side

Connect to booster side

Connect to engme side

Vacuum should exist.

Vacuum should not eXist.

1-; ;

n,

Ir,:'

BR-11
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FRONT DISC BRAKE (OPF25V)

SBR991C

B~: PBC (Poly Butyl Cuprysill grease or
silicone-based grease point

!!:i!@: Rubber grease point

[]@. Brake flUid point
~: N·m (kg-m. ft-Ib)

!

FrontJ5

SEC. 440
~7 - 9 (0.7 - 0.9. 5.1 • 6'5)~

'--l rJ~~ C
(OJ 72 - 97 (1,J - 9.9. 53 • 71) ~? -:.:J -----I .---,--/£-:'1

~ -t~-~-l~'-~~o not r:~ve orr ::.
loosen the" bolls. _ i\J

~______ ~J

r
-~ ~~ I

toj72-97 ~ {\(7.3 - 9.9, 53 • 71

Do not remove or ~

loosen these bolts. ~ 0 0

14 1

L
CD Caliper

'1) Retaining ring

@ Dust seal

'~ Piston seal

'~~~' Piston

® Pad pin

(1) Outer shim A

@ Cross spring

@ Outer shim B
@ Pad retainer

@ Outer pad

@ Inner pad

@ Inner shim B

~'] Inner shim A

@ Clip

Pad Replacement
CAUTION:
• When pads are removed, do not depress brake pedal

because piston will pop out.
• Be careful not to damage dust seal or get oU on rotor.

Always replace shims when replacing pads.
1. Remove clip from pad pin and then remove pad pin.
2. Remove cross spring.

SBR992CJ

3. Pullout outer pad and insert it temporarily between lower
piston and rotor as shown.

4. Push back upper piston with a suitable tool and insert new
pad so it contacts upper piston as shown.

5. Pullout old pad.
6. Push back lower piston with a suitable tool.
7. Pull out new pad and reinstall it in the proper position.
8. Repeat step 3 to 7 for inner pad.
9. Install cross spring, pad pin and clip.

'--------------------'

BR-12



FRONT DISC BRAKE (OPF25V)

L--__- --------'

,,,",,1

;,.n

CAUTION: III
Be careful not to loosen or remove bolts joining both sides of

caliper. : •
IIlhere is any fluid leakage, replace caliper assembly. .. [ ,

3. Remove piston seal.

Disassembly
1. Remove retaining ring.
2. Push out piston with dust seal using compressed air.

Removal and Installation
1 Disconnect brake tube.
2. Remove brake pad.
3. Remove brake caliper mounting bolts.

S8R995C

I; '.

t I

BR-13



FRONT DISC BRAKE (OPF25V)

Inspection

CALIPER

• Check dust seals for damage.
• Check calipers for damage, rust or foreign materials.
• Check inside surface of cylinder for scoring, rust, wear,

damage or foreign materials. Replace if any such condition
exists.

• Eliminate minor damage from rust or foreign materials by
polishing surface with fine emery paper

CAUTION:
Use brake fluid to clean.
PISTON
Check piston for scoring, rust, wear, damage or foreign mate­
rials. Replace if any condition exists.
CAUTION:
Piston sliding surface is plated. Do nol polish with emery
paper even if rust or foreign materials are stuck \0 sliding
surface.

PAD PIN AND CLIPS
Check for wear, cracks deformation, deterioration, rust or
other damage. Replace if any such condition exists.

SBR0198

RUNOUT
1. Secure rotor to wheel hub with at least two nuts (M12 x

1.25).
2. Check runout using a dial indicator.
Make sure that wheel bearing axial end play is within the
specifications before measuring. Refer to "Front Wheel
Bearing" in FA section.

Maximum runout:
0.05 mm (0.0020 in)

3 If the runout is out of specification, find minimum runout
position as follows'.
a Remove nuts and rotor from wheel hub.
b. Shift the rotor one hole and secure rotor to wheel hub

with nuts.
c. Measure runout.
d. Repeat steps t=l. to c so that minimum runout position

can be found.
4 If the runout is still oul of specification, turn rotor with

on-car brake lathe ("MAD, DL-8700". "AMMCO 700 and
705" or equivalent)

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

S8R02CB

THICKNESS
Thickness variation (At least 8 positions):

Maximum 0.01 mm (0.0004 in)
If thickness variation exceeds the specification, turn rotor with
on-car brake lathe.

Rotor repair limit:
28.0 mm (1.102 in)

BR-14



FRONT DISC BRAKE (OPF25V)

.r Piston seal Retaining

ring -7

SBR743A

Assembly
1. Insert piston seal into groove on cylinder body
2. With dust seal fitted to piston, install piston into cylinder

body.
3. Secure dust seal properly.
4. Install retaining ring.

. I,:

_.

.~ A

Q~
SBR744A

Inspection (On-vehicle)

DISC PAD
• Check pad shims for deformation or damage.
• Check disc pad for wear or damage.

Pad standard thickness (A):
10.0 mm (0.394 in)

Pad wear limit (A):
2.0 mm (0.079 in)

BR-15
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REAR DISC BRAKE -

- ~ ~__~_ ___J

Pad Replacement
WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne particles or other materials.
CAUTION:
• When cylinder body is open, do not depress brake pedal

because piston will pop out.
• Be careful not to damage piston boot or get oil on rotor.

Always replace shims in replacing pads.
• If shims are rusted or show peeling of rubber coat, replace

them with new shims.
• It is not necessary to remove connecting bolt except for

disassembly or replacement of caliper assembly. In this
case, suspend cylinder body with wire so as not to stretch
brake hose.

1. Remove master cylinder reservoir cap.
2. Release parking brake.
3. Remove brake cable mounting bolts from the rear suspen­

sion.
4. Remove pin bolts.
5. Remove cylinder body_ Then remove pad retainers, and

inner and outer shims.
Standard pad thickness:

9.5 mm (0.374 in)
Pad wear limit:

2.0 mm (0.079 in)

6. When installing new paris, push piston into cylinder budy
by gently turning piston clockwise, as shown.

Carefully monitor brake fluid level because brake fluid will
return to reservoir when pushing back piston.

Commercial
service tool

SBR868C

BR-16



REAR DISC BRAKE

SEC. 441

1E3!'_~!'

f}'g:-

N·m (kg-m. tt-Ib)

PSC (Poly Butyl Cuprysil)
grease or silicone-based

grease pomt
Rubber grease point

Brake flUid pOint

~-, .; ,

; .• 1.'1

area
SBR859C

CD Nul @ O-ring 2j) Adjusting nut
/1

(1) Washer @ Push rod ~jl Cup

@ Return spring ~!) Key plate I~.' Piston
:-'"

@ Parking brake lever (1]) Ring C '~~I Dust seal

® Cam boot f~ Seat @ Inner shim

',[1 Cam @) Spring f~ Inner pad :::':::"'.

(jj Brake hose @ Spring cover @ Ouler pad

II(8) Connecting boll @ Ring B @ Ouler shim

~-) Copper washer @ Piston seal @ Pin

® Bleed screw @ Ring A @ Pin boot

~D Pin bolt @ Spacer ® Pad retainer

~t Cable mounting bracket @ @') Torque member
,- ~ .

Wave washer

@\ Cylinder @ Spacer @1) Torque member fixing bolt

@ Strut @ Ball bearing

BR-17



REAR DISC BRAKE

Commercial
service tool

-"
"\

\

L- _

t,.

SBI=l860C

I

SBR868CI

SBR646

SBR08BS

Removal
WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne particles or other materials.
1 Remove brake cable mounting bracket bolt and lock

spring.
2, Remove torque member fixing bolts and connecting bolt.
It is not necessary to remove connecting bolt except for dis4
assembly or replacement of caliper assembly. In this case,
suspend caliper assembly with wire so as not 10 stretch brake
hose.

Disassembly
1. Remove piston by turning it counterclockwise with suitable

commercial service tool or long nose pliers.

2. Pry off ring A from piston with suitable pliers and remove
adjusting nut.

3. Disassemble cylinder body.
a. Pry olf ring B with suitable pliers, then remove spring

cover, spring and seat.
b. Pry off ring C, then remove key plate, push rod and strut.

BR-18



REAR DISC BRAKE

SBR877

Disassembly (Cont'd)
c. Remove piston seal.
Be careful not to damage cylinder body.

4. Remove return spring. nut and parking brake lever

Inspection - Caliper
CAUTION:
Use brake fluid to clean cylinder. Never use mineral oil.

(1

CYLINDER BODY

TORQUE MEMBER
Check for wear, cracks or other damage, Replace if necessary.

•

•

Check inside surface of cylinder for score, rust, wear, dam­
age or presence of foreign materials. If any of the above
conditions are observed, replace cylinder body.
Minor damage from rust or foreign materials may be el im­
inated by polishing surface with a fine emery paper
Replace cylinder body if necessary.

.' I

;.' ';"

PISTON
CAUTION:
Piston sliding surface is plated. Do not polish with emery
paper even if rust or foreign matter is stuck to sliding surface.
Check piston for score. rust, wear, damage or presence of
foreign materials
Replace if any of the above conditions are observed.

PIN AND PIN BOOT
Check for wear, cracks or other damage.
Replace if any of the above conditions are observed.

BR-19



REAR DISC BRAKE

SBR219C
'--------------------~

-----------

L SB_R_8--J92

Concave ponion

Convex portion

SBAS93

Inspection - Rotor

RUBBING SURFACE

Check rotor for roughness, cracks or chips.
RUNOUT

1. Secure rotor to wheel hub with two nuts (M12 x 1.25).
2. Check runout using a dial indicator.
Make sure that axial end play is within the specifications
before measuring. Refer to "Rear Wheel Bearing" in RA sec­
tion.
3. Change relative positions of rotor and wheel hub so that

runout is minimized.
Maximum runout:

0.07 mm (0.0028 in)
THICKNESS

Rotor repair limit:
Standard thickness

9 mm (0.35 in)
Minimum thickness

8 mm (0.31 in)
Thickness variation (At least 8 portions)

Maximum 0.02 mm (0.0008 in)

Assembly
1. Install cup in the specified direction.

2. Fit push rod into square hole in key plate. Also match con­
vex portion of key plate with concave portion of cylinder.

3. Install ring C with a suitable tool.

SBA878-A
'---------------'-----------
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REAR DISC BRAKE

Spring cover-m

spnng-l

Seal---®

Assembly (Cont'd)
4. !nstall, seat, spring, spring cover and ring B while depress­

Ing with suitable commercial service tool or press and
drift.

'.1

•

Install cup. adjuster, bearing, spacers, washers and ring A
with a suitable tool.

6. Fit parking brake lever and tighten nut.
7. Fit return spring in the order shown.

5.

SBR1DDB

SBR679-A

I~

Press

~

Spring cover-,

Spring ---I

L"'-®____----'- ----1

R'lng A -0
Spacer ----J:§J

Wave washer --Q)
Spacer -iQJ

Ball bearing ---@

l
Adjuster--i

Cup ------@

P;s'one

SBRS77
L- --------------l

Installation
CAUTION:
• Refill with new brake fluid "DOT 3" (Except for Europe)

and "00T3 or 00T4" (For Europe). For Europe, never mix
different type brake fluids (00T3 and 00T4).

• Never reuse drained brake fluid.
1. Install brake hose to caliper securely.
2. Install all parts and secure all bolts.
3. Bleed air. Refer to "Bleeding Brake System" (BR-5).
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PARKING BRAKE CONTROL

SEC. 443

/ Lock plate

~ / RH rear cable

I

_________sBA996cl

~ N·m (kg-m, ft·lb)

\

control lever n
Ii.~.,j 3.2 • 4.3

d M 8 . 11 (0.8 • 1.1,5.8 _ 8.0) (O.33 ·0.44,2.4 - 3.2)~

, 'i
. /~ 3.2·4.3 L--
~. . ~ (O.33 • 0.44. 2.4 • 3.2) 6

-~ L~3'2' 4.3

~
i Fr~on!cable :, I (0.33 ·0.44, 2.4 • 3.2)

· - -1 @ ~-:l
I r/r-q;= ==,.

~ \ ~ LH Ie., c.ble

~ 8 - 11 (0.8 . 1.1, 5.8 • 8.0)

L.~

Adi",hng nutj~

-<~-~~~L~~ \H~

~~'
Warning lamp c~~

SBR01501

Removal and Installation
1. To remove parking brake cable, first remove center con­

sole.
2. Disconnect warning lamp connector.
3. Remove bolts, slacken off and remove adjusting nut.

4. Remove lock plate, then disconnect cable from caliper.

BR-22



PARKING BRAKE CONTROL

Removal and Installation (Confd)
• When installing parking brake cable at rear calir\Ar k

I
, 1'- , rna e

sure to a Ign matchmark on cable guide .

.--/ 'Cablo guide

\,': .

SBR4B9A
--------'-------

Inspection
1. Check control lever for wear or other damage, Repl ace if

necessary.
2. Check wires for discontinuity or deterioration. Replace if

necessary.
3. Check warning lamp and switch. Replace if necessary.
4. Check parts at each connecting portion and, if found

deformed or damaged, replace.
/:""1
~ ,

,,- Pdt'k'ng brake lever

"" \Stopper bolt
/

SBA26<1R

Adjustment
Pay attention to the following points after adjustment.
• There is no drag when control lever is being released.
• Parking brake lever returns to stopper bolt when control

lever for rear disc brake is released.

\.,-/!'.1

.-----------------
.,r-- Box wrench

SBA490A

Pdf ki ng bra ke
warning lamp switch
plate SBR493A

1. Pull control lever up by 4 or 5 notches.
2. Insert a box wrench into opening in control lever and~••

loosen self-lock adjusting nut to slacken cables.
3. Completely push control lever down.
4. Forcefully depress brake pedal about five times (so that J,~

caliper is automatically set in position.).
5. Pull lever up by 4 Dr 5 notches.
6. Turn adjusting nut as shown in figure and adjust lever

stroke to specified value.
7. Pull control lever with specified amount of force. Check

lever stroke and ensure smooth operation. :', :
Number of notches: 7 - 9 [196 N (20 kg, 44 Ib»

8. Bend warning lamp switch plate to ensure the following.
Warning lamp comes on when lever is lifted "A" notches,
and goes out when fully released,

Number of "A" notches: 1

;.

BR-23



ANTI-LOCK BRAKE SYSTEM

Purpose

The Anti-Lock Brake System (ABS) consists of electronic and hydraulic components. It allows for con­
trol of braking force so that locking of the wheels can be avoided.
The ASS.
1) Improves proper tracking performance through steering wheel operation.
2) Eases obstacle avoidance through steering wheel operation.
3) Improves vehicle stability.

Operation

• The ABS will not operate at speeds below 5 to 10 km/h (3 to 6 MPH) to completely stop the vehicle.
(The speeds will vary according to road conditions.)

• The ASS has self-test capabilities. A mechanical noise may be heard as the ASS performs a self­
test the first time the vehicle reaches 10 km/h (6 MPH). This is a normal part of the self-test feature.
If a malfunction is found during this check, the anti-lock warning lamp will come on.

• During A8S operation. a mechanical noise may be heard. This is a normal condition.

ABS Hydraulic Circuit
-----.__._-----------------------------------------------,

~

Proportioning valve
(Do not disassemble)

Master cylinder
'~

SBR862C

Caliper

Rear RH wheel

Outlet
solenoid
valve (Rear)

/ Outlet valve
(Rear)

Damper -

Brake booster /

Oullet
valve
(Front)

(Front RH)
r---_~

Inlet
solenoid
valve

(Front RH)

Outlet
solenoid valve

ABS actuatorr=== -~~s~~alve (Front R-H-)-+---+-S-ypas-s-ch-e-c-k-valv-e-(R-e-ar-) - -==_-+--------,

~~eel

Lca"Per

:D·~~-----

Inlet [ Pump j .~ Pump
(Front LH) (Front LH) valve (Front)' t,,1 (Rear)

_------if L........OMr-------' (Front) Motor Inlet valve

(~-, Bypass check valve ('mnt LHI ~ (Re~~_---, I

'-------c- L (Front) Reservoir (Rear) I
Front LH wheel - --- - --- - _-- _ _ _ -.J
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ANTI-LOCK BRAKE SYSTEM

System Components

• For RHD models. actuator and
actuator connectors are
located at opposite sides.

- ~ - - . Harness

-' Piping J "1

______-5_BR0430>
':/!l=-;

r Warning lamp

- _::....-------::..:-.:-~ --

Slop lamp
\

SWitch
_--I

/~

// \

Front wheel sensors

"Actuator

ASS conslsls of
• Wheel sensors (3)

• ACluator
• Control unit

System Description

SENSOR
The sensor unit consists of a gear-shaped sensor rotor and a
sensor element. The element contains a bar magnet wound
with a coil. The sensor is installed on the back side of the
brake rotor or the final drive. As the wheel rotates. the sensor
generates a sine-wave pattern. The frequency and voltage
increase(sl as the rotating speed increases.

I. I

CONTROL UNIT
The control unit computes the wheel rotating speed by the
signal current sent from the sensor. Then it supplies a DC
current to the actuator solenoid valve. It alsu controls ON-OFF
operation of the solenoid valve relay and motor relay. If any ···'7

electrical malfunction should be detected in the system, the
warnIng lamp is turned on. In this condition, the ABS will be
deactivated. and the vehicle's brake system reverts to normal

operation
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ANTI-LOCK BRAKE SYSTEM
System Description (Cont'd)
ACTUATOR
The actuator contains:
• An electric motor and pump
• Two relays
• Six solenoid valves, each inlet and outlet for

- LH front
- RH front
- LH and RH rear

These components control the hydraulic circuit. The ASS Con~

trol unit directs the actuator to Increase, hold or decrease
hydraulic pressure to all or individual wheels.

ABS actuator operation

Inlet solenoid Outlet solenoid

valve valve
I-- 1---

Normal brake operation ~OFF (Op~~(Closed)
Masler cyl inde r bra ke fI uid press ure is directly

transmitted 10 caliper via the inlet solenoid valve.
--

Pressure hold
I ON (Close~l OFF (Closed)

Hydraulic circuit is shut off to hold the caliper

brake fluid pressure.

Pressure
I . -naliPer brake Iluid is senl to reservoir via~ Ihe

ABS operation
decrease r:rosedl ON (Open) outret solenoid valve Then it is pushed up to the

master cylinder by pump.

Pressure
; OFF (Open)~FF (Closed)

Master cylinder brake fl uid pressure is Iransmit-

increase ted 10 caliper

BR-26



ANTI-LOCK BRAKE SYSTEM

Removal and Installation
CAUTION:
Be careful not to damage sensor edge and sensor rotor teeth.
When removing the front wheel hub or final drive assemblies
first remove the ASS wheel sensor from the assembly. Failur~
to do so may result in damage to the sensor wires making the 'II!~,

sensor inoperative.

WHEEL SENSORS

I SEC. 476

Front sensor

~-!

~

r-

~: N·m (kg-m, fHb)

-=:'c
-",C.. t

1
J

IL- _ SBA873C

SENSOR ROTOR

Removal
1. Remove the front wheel hub or final drive companion

flange. Refer to FA and PD sections.
2. Remove the sensor rotor using suitable puller, drift and

bearing replacer.

~l

~~
;~) I ,

I

•

,--------------------,
Front sensor Press

\ 2:' .:>-
Whee) hub ~::;

L I \~~

InstaIIation
Install the sensor rotor using suitable drift and press.
• Always replace sensor rotor with new one.
• Pay attention to the direction of front sensor rotor as show

in figure.

BR-27
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ANTI-LOCK BRAKE SYSTEM
Removal and Installation (Cont'd)

SBR982C

Press

S3R'l9BC

CONTROL UNIT
Location: Under trunk side finisher LH.

ACTUATOR

Removal

1. Disconnect battery cable.
2. Drain brake fluid. Refer to "Changing Brake Fluid" (BR-5).
3. Apply different colored paint to each pipe connector and

actuator to prevent incorrect connection.
4. Disconnect connector, brake pipes and remove fixing nuts

and actuator ground cable.

InslaIIalion
CAUTION:
After installation, refill brake fluid. Then bleed air. Refer to
"Bleeding Brake System" (BR-5).
1. Tighten actuator ground cable.
Place ground cable at a notch of mounting bracket
2. Connect brake pipes temporarily.
3. Tighten fixing nuts.
4 Tighten brake pipes.
5. Fix actuator harness clip on the mounting bracket.
6. Connect connector and battery cable.
ACTUATOR RELAYS

1. Disconnect battery cable.
2. Remove ar.tuator relay cover.
3. Pull out relays.
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram - ASS -

LHD MODELS

BR-ABS-01

Refer to El-POWER.

OR/GG/Y

I

I$~ ~)- ------1ciJi G/8 G/W

G/Y OR/G I$~ -:!} 1~~ - - -1$1
I I GIB G G/W

G/Y OR/G ...I-. CEID .....L, ........

IciJ~ _<e;O:~_ - - - - - -$ ~-af53)~ - - -~
G/Y @§) OR/G G/W GIB G/W

I I $_~j$h_$
G/Y OR/G G/W I GIB t G J
rm ~ r@ , ~ ri2'1il '
IGN BAT CONSULT CONSULT CONSULT

DATA IN DATA OUT DATA
(RX) (TX) elK

GND GND GND GND GND

~ ~ 12.21 ~ 1
2•8 1

B B B 8 B

Ll-l-l..J
!

(tTI)

ASS
CONTROL
UNIT
@§)

111
I

I

I~I 2
: 8 73

: w

I

~
I

2 19 1 ~ :
20 12 I

B :

Refe~ to last page
(Fo Idout page) .

L ~

gIIRTIIIJ CHID II 131415~~ 1 I I I I~
L::IflITIIl.J GY I I I _ [ I I W

SBRODID

BR-29
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ANTI-LOCK BRAKE SYSTEM
Wiring Diagram - ASS - (Confd)

BR-ABS-02

ASS
CONTROL
UNIT
C@

~
/1
I
r
I
I
!
I
I
I
I
I
I
I
I
I
I
I
I
I
I
J
I
I
I
I
I
1
I
I
I
I
I
r
\
I
I
1
\
I

,I
)

AR
SKID
SEN
(-)

~ lYJ=ll ~ ~ ~
Wf st Lf pt LJ

~l[~~~~11 ~l[~~~~l~ f'
$~$-Jl----Lrn$ $ !
W~B L P I,---- AI----[) l(..... T'- _ _ _ _ /1 I

I ---- l ~ ---- J :
! i ~nL ----p) i

~~;-] t~rcpI~=~=~;:['1 I

w CE[) 8 ; f'--- ----) :
r

.-. B~ L P l
, I 8""'" t¥~-¢f---~ :
! ! *~ L [L --- PI !l : ~(8QQ) ~ ,. ----- 1 1
I." 'I .-. I .. ---- ,I r-

J ! ! ~ __ -- J

W B ~ CED L P L B/W

M M ~FRONT WHEEL I FRONT WHEEL B I REAR SK 10
rv SENSOR RH rv SENSOR LH ~ rv SENSOR

~ I~ C@ ICITJ)

FA FR FA FR RR
WHEEL WHEEL WHEEL WHEEL SKID

SEN RH SEN RH SEN LH SEN LH SEN
(+) (-) (+) (-) (+)

~~
~8

Refer to last page
(Foldout page) .

~~
<Hill'> GY

~ ~ KJl CITD I' I I I 9 I 181911Oj~
@JTI) GY @lID GY I I 1 _ I 1 I . W

CITIJEJIIJ~
[lli[ILll] w

SBR0020

BR-30

,



ANTI-LOCK BRAKE SYSTEM
Wiring Diagram - ASS - (Cont'd)

BR-ABS-03

C,-'
C"::'

':,.'1,'

'C'i'
r' ,.

•
ABS
CONTROL
UNIT

~

Q ECM
(ECCS
CONTROL

TACHO MODULE)

~ em
LIB

I
.- LIB • To tacnometer

(Refer to
EL-METER.)

Refer to
EL-POWER.

R/Y G

I I
R/Y G

~ II!'I COMBINATION

~
1 21 METERnSTOP LAMP (ASS WARNING
USWITCH LAMPl

lLjdJ (~) I1?JdJ ~
RIG L/R

I •1. _
- L/R f:> Next page

RIG (ffiJ) L/R~ YIR @)

• $ lbP
RIG @) L/R~ LIB ~

I I I
RIG~ L/R~ LIB

$ $-------------------¢
RIG @) L/R cr::g§) LIB1-------1 1- RIG • To stop lamp
I (Refer to

EL-TAIL/L. )
RIG L/A LIB

~ 12 231
STOP FAIL ECCS
LAMP LAMP TACHO

SW

i.-' -

U2! I I K)f I I I I I~
D I I [ I I I . W

Refer to last page
(Fa Idout page) .

- I

Ie- .

~-----------------------,

: II3nIJTil~]~ :
I l.tt:1:11TI 21 •
I B W J
I I

SBROOJO
'r,:'·:
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ANTI-LOCK BRAKE SYSTEM
Wiring Diagram - ABS - (Cont'd)

BR-ABS-04

ASS
ACTUATOR
(ffi)

ASS
CONTROL
UNIT
@§)

FRONT FRONT REAR FRONT FRONT REAR
RH LH RH LH

'-~ '---y-------'
SOLENOID VALVE IN SOLENOID VALVE OUT

FR AH FR LH RR FR RH FR LH RR
SOL v SOL" SOL V SOL " SOL II SOL V SOL V

IN IN IN OUT OUT OUT MONITOR

~ lYJlJ 1l!J1--.-lT?fJf ~ ~
RIB GY 8R S/Y L/Y Y Y

I I I I I I I
R/B @Z) GY SR S/Y L/Y Y Y

$~ i$--$--¢1J--$--$--t$J
Preceding <:@- RIB GY SR B/Y l/Y Y Y

page B L/R 1 Il Il Il Il Il Il It
L/R <H§Q) RIB~ GY SR S/Y L/Y Y Y

$ I$~- --~$~--t6]~--~~~- -tOJ~--J~~--l$l
L/R CE!) R/8 CEID GY SR S/Y L/Y BR/Y Y

I I I I I I I I
L/R AlB GY SR B/Y l/Y BR/Y Y

rrTIi1 m m m ~ rr3l1 ~

r------ ,

~~11111~11111~
~ W ti 1 12 1131 ~5[161171181 w

r------ ,

Refer to last page
(Foldout page) .

111~MI2 24 9 8 ~ :
I 7 10 ,
[S W IL J

SBA004D
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ANTI-LOCK BRAKE SYSTEM
Wiring Diagram - ABS - (Cont'd)

BR-ABS-05

ASS
CONTROL
UNIT

MOTOR ti'25"
MONITOR ~

MOTOR
RELAY

SOL V
RELAY

Refer to
EL-POWER.

I BAT.ERT I

J:~~30A
~ITJ ~OJ ~ t ~t lift

R R/L LG/R G/A A
I(@ I I em>

I I ~~------1Lp LCfll@)
LG/A G/R A

R @§) R/L I ~ I ILC1Jt-----m qJ---------fP--------fCt4ll
R ~ AIL LG/RCEID G/R R/Y

1--_---

•
I

/]
MOTOR
RELAY

I
G/Y~

1 ',1- 1
(IT)

~ t \ t
a/y G/A R/L A/Y

rn m rF@ m

SOLENOID
V~LVE

RELAY

t
LG/A

rm

~
B•t 1

(QZ> ~

ASS
ACTUATOR~

Preced i ng CL---------l---.......,
page

To 8R-~ G/Y __---­
ABS-01 -.......:::r

r------------~---------'

II ~ ~ (ffi):
:@@tW~!
I B GY BY I
L _ _ _ _ _ _ _ __ _ - - - - - - - - - - - - - .J

~~
illS' B

11 1 I I a6171 I I ~ @)
I I l14/ I I 1 w

~n@ID
t±±±±±±ttJDj B

Refer to ~ast page
(FoJl1out page)

S8ROO:,D
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ANTI-LOCK BRAKE SYSTEM
Wiring Diagram - ABS - (Cont'd)

RHD MODELS

BR-ABS-06

------------ G/Y~ To 8R-ABS-10

G/Y ~ DR/G

l$t --:1- ------1COJI
G/Y ®]) DR/G

I I

DATA LINK
CONNECTOR
FOR CONSULT

, . (BID

-If-1 -------,.-LfJ------=-LjJ-
GIB ~ G t G/W ~

~~+---+
GIB G G/W

+~~---~
GIB J G t G/W J
~ 12~1 21

Refer to EL-PO~ER.

OR/G

12-91

DR/GG/Y

I

j"""---

G/Y

m
BATIGN CONSULT CONSULT CONSUL T A8S

l
DATA IN DATA OUT DATA CONTROL

(AX) (TX) ClK UNIT

___. ---:-r-G-,::N'"""D,------------;rG-=N,..."D,----------:TG=N"'""'O:----:TG=N::TD:-------:TG=N",.,.O,....-- ~ ~
~ IbjJJ ~ ~ 1 2..s I

B B B B B

I I I I I
~.-.-.--I•t 1

~

:~I 2 19 1
: 20212

: B
BiiE

Io t

2 ~ l

2 73 :
W I

IL ~

Refer to last page
(Foldout page) .

1~[ill[I[lTl (BID
L::l.JNII.IIJ GY

I I I r 9617181 I j@)
I 1 1 I I I W

SBR0060
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram - ASS - (Cont'd)

FR FA
WHEEL WHEEL

SEN RH SEN RH
(+) (-)

ILtJr tlJj1JJ
w 8

f t

BR-ABS-07

ASS
FR FA AA RR CONTROL ;, -,I ~

WHEEL WHEEL SKID SKID UNIT
SEN LH SEN LH SEN SEN ~(+l (-) (+) (-)

~l ~j ~ ~
, "

L P L B!W, t ~ t

(

W B

M FRONT WHEEL
rv SENSOR RH

(ffi)

,-1
I
I
I
I
I
I
I
t
I
I,.•~I

L ~ P B

rtJ---$!m
L CEID p 8 B• •---- .-.

f, , 1 1
I : ~5~~
I I
I I
I I
I I
I I
I I
I I
I I
I I
I 1
I.... ,I
~ )

L P

M FRONT WHEEL
rv SENSOR LH

(ffi)

,. /;
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

I" •

\ L ~B/W1$---4ltlL ~B/W
----

C.. _
I I
, I

I
I
I
I
I
I
I
I
I
I
I

" ,I
~ )

L B/W

~
I=lEAR SKID

rv SENSOR

_ CITD

Refer to last page
(Foldout page) .

,-.. ]

~(lli)
~ W

1112/31 1 9 I 1 I I J~
1 1 I I 1 I w

~ <ng) ~~ --.&LL <TI:D
ilil..@ GY CI!!l.fl) GY C!§l® GY

~1<6§2.)
~ B

BR-35
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ANTI-LOCK BRAKE SYSTEM
Wiring Diagram - ASS - (Cont'd)

BR-ABS-OB

ABS
CONTROL
UNIT
~

LIB IT.[)

l@
LIB ~

LIB

~

G;]
ECM
(ECCS
CONTROL

TACHO MODULE)

~ em
LIB

I
.- LIB. To tachometer

(Refer to
EL-METER.l

ECCS
TACHO

Refer to
EL-POWER.

L/A

ri1'2u
FAIL
LAMP

G

I
GI!l COMBINATIONMETER

(ASS WARNING
LAMP)

~~
L/~

I.------__--_.1_ L/A~ Next oage

I
L/R~

~l
L/A~

R/Y

I
A/Y

m
1

I]
STOP LAMP
SWITCH

lhiJl C@)

RIG

I
RIG ~

~
I @)

RIG
._~

qJl
RIG ([g)
I•__~_--..I--_-_- - RIG. To stop lamp
I (Refer to

RIG ~ EL-TAIL/L.)

QJl
RIG ~

I
RIG

r~----------- ,
I

:~][gmE]@
t B W

~-1 ~
23 12 B

I I I 9 [I 191 I@)
I I __ I I . w

Refer to last page
(Foldout page) .

L ~_J

EEtf~fEE ~19 W

SF3ROOBO
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ANTI·LOCK BRAKE SYSTEM
Wiring Diagram - ASS - (Cont'd)

BR-ABS-09

FI=l I=lH
SOL V

IN

4JJ
RIB

HI LH RR FA RH FR LH RR
SOL V SOL V SOL V SOL V SOL V SOL V

IN IN OUT OUT OUT MONITOR

~ Iki=JJ 24 [2.61 ~n ~
GY SA Blv L/Y Y Y

ABS
CONTROL
UNIT

~

tP~eceding ~ L/R1page ~

L/R~R/B~ GY SA B/v L/Y Y Y

$ ro)_u r$--~~~--t~~--~$~--~$~--$
L/R CI1) RIB <£[) GY BA B/V L/Y Y Y

t

•
I ~

I

AB~

ACTUATOR

~
Next
page

Refer to last page
(Foldout page) .

Y Y

~m
BIY L/Y

rr!6TI~

I ~) I f a I I I I I~ti1121131 85116117118 w

GY SR

mrn
FRONT FRONT REAR FRONT FRONT REAR
RH LH AH LH

RIB

m

y y
SOLENOID VALVE IN SOLENOID VALVE OUT

L/R

~

:~ ~ill):
ItillW~ I
I GY GY I
~---------------~

SBP0090
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ANTI-LOCK BRAKE SYSTEM
Wiring Diagram - ASS - (Cont'd)

BR-ABS-10

, SAT.ERY I ASS
CONTROL

•
Refer to UNIT

~1
EL-POWER. SOL V MOTOR MOTOR ~

30A 30A '-R;r:EL:::-AT':"'"Y R-:rE-=:L......AY MO...,.,N-;-I.,...,..,TO_R.....J

IT] IT] ~ Ili=U 11 I
LG/R G/R R

i T P P It
R ~ R/L LG/R~ G/R R

~-----~ ~---------~qp~--------~
R ~ R/L LG/R (@ G/R R

1-----

MOTOR ASS
ACTUATOR

<EM>\]

MOTOR
RELAY

SOLENOID
VALVE
RELAY

,
G/Y~

$
G/Y (IT)

t I J t J t
LG/R G/Y G/R R/L R

rm rFh m rmru m

~
8
I• 1 -=-
!
~ ~

Preceding
page

R

~~
WSJ 8 I~J.....-I...LI-.l-14~1~5OL¥L-..,L....l.,I.....I.I.....,JII--! ~)

. I I It{[ I I . n

Refer to last page
(Foldout page) .

r------ ,

:~ ~ ~ffi):
I ~ tftj CilltW I
I B GY GY IL ~

SBRQ10D
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION
The ABS system has an electronic control unit to control major
functions. The control unit accepts input signals from sensors
and instantly drives actuators It is essential that both kinds of
signals are proper and stable. It is also important to check for
conventional problems: such as air leaks in the booster or
lines, lack of brake fluid. or other problems with the brake
system.
It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob­
lems are caused by poor electric connections or faulty wiring.
In this case, careful checking of suspicious circuits may help
prevent the replacement of good parts.
A visual check only may not find the cause of the problems,
so a road test should be performed.
Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a ABS complaint.
The customer is a very good source of Information on such
problems; especially intermittent ones. Through the talks with
the customer, find out what symptoms are present and under
what conditions they occur
Start your diagnosis by looking for "conventional" probl ems
first. This is one of the best ways to troubleshoot brake prob­
lems on an ABS controlled vehicle.

BR-39
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TROUBLE DIAGNOSES

I~
I

-cj -~!3) )')

'---..---06<'=--wa,~ SBRM

Self-diagnosis

FUNCTION

• Wtlen a problem occurs in the ASS, the warning lamp On
the instrument panel comes Orl_

• A maximum of three malfunctions are stored in the mel11,
ory of the ASS control unit.

Erase the self-diagnosis results stored in the control unii after
malfunctions are repaired (See next page).
• The self-diagnosis results are identified by Consult or LED

on the control unit

SELF-DIAGNOSIS PROCEDURE

Start engine.

Drive vehicle over 15 km/h (9 MPH) for at least one mlnute_

1
Stop vehicle with engine running.

Make sure thai Ihe ASS warning lamp aclivales.

_~J__
The LED on the ABS control unit flashes to indicate the malfunction code l
No

Venty the tocatlon 01 the malfunction with the malfunction code chart ]

Then make necessar-y repairs following the diagnosqc procedures

- - _.. - - - - - __ J _
After the malfunctions are repaired, erase the self-diagnostic resulls

stored in the control unil

Disconnect connectors for ABS control unit or the baltery negative 'ermi­

nal for at least one minute.

BR-40



TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)

HOW TO READ SELF-DIAGNOSTIC RESULTS (Malfunction codes)
• Determine the code No by counting the number of times the LED flashes on and off
• The malfunction code chart is given on the next page.

Example Mal1unclion code No 12 and 23

LED ON ---I

LED OFF

a

c

I'" a _I

a 3 seconds (Clearance between code No.)
b 0 6 second (Ten digits)
c 03 second (One digit)

saRene I ~'~~

~--r'

,== c

HOW TO ERASE SELF-DIAGNOSTIC RESULTS (Malfunction codes)
• Disconnect ASS control unit connectors or battery negative terminal for at least one minute.

BR-41



TROUBLE DIAGNOSES
Self..diagnos;s (Cont'd)
MALFUNCTION CODE/SYMPTOM CHART

Code No (No at LED flashes) Malfunctioning part and circuit Diagnostic procedure
---

01 Fro nt r igh I sen s,)r (open -c ircu i t) 4
--.--- -------- -

02 Front left sensor (open-ClrcUlt) 4
----~----- -- --- -- f------------ -- --- -- -- ---------- ~._---- --------_._---

03 Rear sensor (oppn-clrcuII) 4
--

OS Front right sensor (short-circul!) Jj
--

06 Front left sensor (shorl-circuit) I 4
---

07 Rear sensor (short-circuit) 4

11
Actuator front right inlet solenoid valve (open-crr-

3
cuill

12 ,A,ctuatar front left inlet solenoid valve (open-circuit) 3
- --

13 Actuator rear inlet 'Solenoid valve (open-circuit) 3

15
Actuator front right ou~let solenoid valve {open-cir-

3
cuil)

16
Actuator lr01\ left outlet solenoId valve (open-cir-

3
cui!)

--
17 Actu ato r re ar out \el sole noid va hie (open-cireui I) 3

21
Actuator front right in lei solenoid valve (short-clT-

3
cuit)

---

22 Actuator front left inlet soler,oid valve Ishort-circult) ~
- --------- -_.- ----------,- -

23 Actuator rear inlel solenoid valve (short-circuit) 3

25
Actuator frorJt rigr.t outlet solenoid valve (short-cir-

3
cuit)

r--

26
Actuator front left outlet solenoid valve (short-cir-

3
cui!)

27 Actuator rear oullet solenoid vr:llve (short-circuit) 3

41 Solenoid valve relay circuit (unable to turn off) 6
- ,.-

42 Solenoid valve relay circuit ('Jnable to turn on) 6
-- ---------------L..--._________________________L..--__._______ ----- ...-

43 Actuator molor or motor relay (unable to turn oil) 5

44 Actuator motor or molor relay (unable to lurn on) tl
-----

47 Power supply (High voltage) 7
-

48 Power supply (Low voltage) 7

45. 46. 77
Conlrol unit

LED deactivation or continuous 2

activation
Ground cireui!

,----------- - --

Warning lamp does not come on Fuse. warniny lamp bulb or warning lamp cir:::uit
t

when ignition switch is turned on_ Control unit power supply cirCUit

Pedal v,bratlon and noise - 9
1--'--

Long stopping distance - 10

Unexpected pedal actio" -- 11
- '--------- --,-

~--~

A ____•___

-- - -------- -_._-,---------f---- --- -- --". - ----~.-
_.-

A8S does no~ work - 12
"--

ASS works frequently" - 13
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TROUBLE DIAGNOSES

Component Parts and Harness Connector
Location

For RHD models. actuator and
actuator connectors are located
at opposite sides

Rear wheel
sef\sor connector

---- : Harness
--- : Piping

LHD models

[!I Control unit and
control unll connectors

Rear sensor

Stop lamp
switch---- ----- ----------

---'-...

~. Actuator and

~~CIU'IO' connec~~_

_/

ASS consists of-

• Wheel sensors (3)

• Actuator
• Conlrol unit

L )

" ,

/J ,
_______________ ASS control unit IS located

under the trunk side finisher LH_ _--L J----------------'
SBR011D

~'fi:

•NC- M
", I ,

I

BR-43



TROUBLE DIAGNOSES

Go to Self-dIagnosis (BR­

40)

Go to Self-diagnosis (BR­

40)

NG

NG

-I
I

OK

_~ Repairr--, _

END

'OK

OK

__-T-

CheCK warning tamp for deactivation

after engine i~ s1arted

-----'------ ---
Check brake fluid level In reservoir tank

Low fluid level m;.jY indicate brake pad

wear or leakage from brake line

Check brake Iine tor leakage,

Preliminary Check
m

I~he'k brake boosler lor operation and ~Reprace ]
air tightness. Refer fo (BR-10) ---.J

IOK
~

00
~

Check brake pads and rotor. Refer to NG Replace -I
(BR-12, 16)

OK

m
Check brake fluid level in reservoir tank NG FiJI up brake fluid. -~again.

-,-

OK

(I
--

Check warning lamp activatloil. NG Check fuse. warnIng

When ignition switch is turned on,
~

lamp bulb and warning

warning lamp turns on. lamp circuit

Dr ive ve~Cle at speeds over 15 km/h (9l
MPH) for at least one minute _ j.--------------=r-----
Ensure warning lamp remains off wl-Jile

driving,

SBR058C

SBR389C

SBR418CB

Min line

,~- - Max line

MA~ /

/
OK

BR-44



TROUBLE DIAGNOSES

,----
----------------,

Ground Circuit Check

ACTUATOR MOTOR GROUND

Actuator motor ground is secured with actuator mounting
bracket bolt.
• Check resistance between actuator motor ground terminal

and body ground.
Resistance: approximately on ~

CONTROL UNIT GROUND

• Check resistance between control unit connector terminals
and ground.

Resistance: approximately on

L
SBR879C

---------------,

Actuator 8-pin connector (body side)
ACTUATOR GROUND
• Check resistance between actuator harness 8-pin connec­

tor (body side) terminal ,@ and ground.
Resistance: approximately on

BR-45



TROUBLE DIAGNOSES

Circuit Diagram for Quick Pinpoint Check

STOP LAMP
SWITCH

I~

®
LHO models
RHO models

IGNIT ION SWITCH
ON or START

-m-----;dECM(ECC:S-1= co~module:

~ To ta~hometer

FUSE

12 I--+-------i..----------8' -~r-T-
ABS WARNING
LAMP

\

23 --i

29

17
ABS ACTUATOR

18 Ivl0TOR

A8S FUSIBLECONTROL
UNIT LINk

11 10 ----0"
15 5

16
FUSIBLE
LHH(

, {2}-
~-- '

19 t-l20
SOLENOID 1
VALVE ~

I:lELAY

10
FL OUT

21 26 ~TI''----- e
FR HJ -1

2 8 'QlT'-- SOLENOID
~

FR OUT ~
VALVE

3 24 rnr---

R IN -1
22 9 _---.fQlT'----

,R OUT ,
27 25 ---'010'-- -- I

28

o

DATA LINK
CONNECTOR
FOR CONSULT

CD:@

@:@)

e&
REAR
SKID
SENSOR

To stop lamp ~---

cD:@
®:®~

FRONT
WHEEL
SENSOR
RH

cD:(@)
®:@&

FRONT
WHEEL
SENSOR
LH

SBR999C
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TROUBLE DIAGNOSES

Diagnostic Procedure 1 (Not self-diagnostic
item)
Warning lamp does not work when ignition switch is turned
ON.

~RNING LAMP CIRCUIT CHECK ·-----~~-R-e-Pl-a-c-e-fu-s-e--·-----

,,-~

Check 7.5A fuse §] for warning lamp.

ror fuse layout. refer to POWER SUP­

PLY ROUTING in EL section.

, ",! -

OK

SBR891C

Actuator 6-pin

connector Ibi§idel

~~~~:~~::~ 6f9 ltb
DISCOO~£CT

~0

• Install 7.5A fuse

• Disconnect connectors from control

unit and actuator.

• Check voltage between control unit

connector terminal @ and ground

after turning ignition switch "ON".

Ballery voltage should exist after

turning Ignillon swllch "ON".

OK

Replace bulb.

~ Check warning lamp

bulb

lOK
,-------------'-------

Repair harness and con-

"'eetars between ballery

and control unit connec­

tor terminal r~ (includ­

ing CO'T\bination meler)

""l":-=; ,

:; I

Repair harness and con­

nectors between warning

lamp (combination meter)

and actuator 6-rin con­

nector (body side) termi­

nal (1)'.

Repair harness and con]
neelars.

NG

NG
-------..

OK

Continuity should exist.

• Turn ignition switch "OFF"

Disconnect actuator 6-pm connector.

• Check continuity between control unit

conneClor terminal ([i) and actuator

E-pin connector (body side;' terminal

dl\ .

SBR881C

R
o,sconnect actuator 8-pln connector.

• Check continuity belween aCluator

harness 8-pin connector (body side)

I
~erminal to and body ground

___________S_B_R_8_8~______')C I Conti nu ity shou Id exist.

..-----JOK

-----------------~

[!1 Actuator B-pin conneclor (body side)

Eff±B~ ~5

~)

(Go to next page)
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TROUBLE DIAGNOSES
Diagnostic Procedure 1 (Not self-diagnostic
item) (Cont'd)

[!] Actuator connectors (actualor side)

~
e,aY box .lliJ EfRIj ~

~-~~ i5
~[ill

I00 1r1~.o I
L S_B_R_88_3--'C

®

• Disconnect solenoid valve relay

• Check continuity between actuator

connector (actuator side) terminals

and solenoid valve relay box termi­

nals.

,---------------------.

Replace actuator <I5Sem-

bly

Actuator Relay box

11 (fI 30 e
21 87a

Continuity should exist.

Note: Pay attention to tester polarity·.

~OK

~ Replace solenOid valve

relay.

Refer to SOLENOID VALVE RELAY in

Electrical Components Inspection (8R- [

65). ~

-lOK,__

[G-o-to-I!)--;n-O-ia-g-nostic Procedu re 2.

lCHECK SOL ENOID VALVE RELAY.

I

\

•; Specifications may vary depending on the type of tesler.
Before per'ormlng this inspection, reter to the instruction manual of the
tester.

BR-48
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~ Actualm B-pin connector (body side)

ElftB '~ i5

TROUBLE DIAGNOSES

Diagnostic Procedure 2

CONTROL UNIT OR GROUND CIRCUIT

(Malfunction code No. 45, 46, 77, LED deactivation Or continu­
ous activalion)

S8R884C

SBR882C

! .'

-~ "~~"

• ~.

Inspection e_~_-_"_J

Repair harness and con- II

nectors ~

Replace at::tuator assem­

bly.

RepaIr harness and con­

neelors.

No
---_._-_. -- - .

• Disconnect can neclars from control
unit and actuator Check terminals for

damage Of connection Then recon­

nect connecto rs.

• Carry out self-diagnosis again._~ I

Does warning lamp activate aga~

~

• Disconnect actuator B-pin connector .

• Check continuity between actuator

B-pin conneclor (body side) ter~inaJ
@ and body ground.

Continuity should exist.

NG
-"-

SOLENOID VALVE RELAY CHECK
f----+ Replace solenoid valve

relay

Refer 10 SOLENOID VALVE RELAY in
Electrical Components Inspection (BR-

65).
~

• Disconnect control unit connectors I NG ...

and actuator 6-pin connector. I
• Check continuity between control ~nil

connector terminal @ and actuator

6-pi n connector (body side) termi nal
@.
Continuity should exist.

-~.- --

_L
,--------- -----, NG

• Check continuity between actuator ...
6-pin connector (actuator side) ler mi-

nat @ and solenoid valve relay box

terminal .~Ol

~ T _
I SOLENOID VALVE RELAY GROUND

l
NG

CIRCUIT

DISCONNECT

18

Actuator 6-pin
connector (actuator side)

. Relay bOle E8:W~
DISCONNECT

18

mC/Unil connector Actuator 6-pin
~ connector (body_side)

I'W5 6 19 13 151729 4 ] rfh rtb~
~12 22 2120 14 16 le~ \I.t.LD~

~i5

Actuator Relay box Continuity

11 ® 30 '.] Yes

11 8 30 <:B NoI

I Note: Pay attention to tesler polarity'.

~
(1\)

(Go to next page.)

': Specificalions may I/ary depending on the type of lesler.
Before performing this inspection, refer to lhe instruclion manual of the

tester.
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TROUBLE DIAGNOSES
Diagnostic Procedure 2 (Cont'd)

~---------

SBR8B5C

00 j [-RePlac~=J

CONTROL UNIT POW~'~ SU~~~Y CIR- ~1Z~eck~Afuse OJ for

CUlT I ~~ontrol unit. For fuse

I

layout, refer to POWER

• Check voltage between control unit SUPPLY ROUTING in EL

connector terminal CD and body section

ground after turning ignillon switch L-

"ON". 1
0K

8allery voltage should exist after ~--~-
lurning ignilion switch "ON:'. I Repair harness and con-

nectors.
OK

"CONTROL UNIT GROUND CIRCUIT NG

Refer to CONTROL UNIT GROUND InJ
Ground CIrcuit Check (BR-45)

-=--~_OK _
~ to Diagnostic Procedure 4 (BR-52).

, .~
Replace ABS control unit

BR-50

Repair harness and con- I
nectars.



TROUBLE DIAGNOSES

.1

•
I ~

I

Replace actuator
NG

No

Terminals

Reslsfance: 3.7 • B_On

Code No

__(LED flashes)

11, 21 ,~~ - ':~)

• DIsconnect actuator connectors
• Check t esistance between ac!uator

connector (actuator side) terminals.

I

____1_3.2_3 --I----__-------"!)=::.....--_'~·)
15, 2S (~ - ~~----

16,26 @) . 'i~---

17.27 ,,6) - rif :

ResIstance: 3.7 - 8.0n

Code No
Terminals

(LED flashes)

11, 21 ([) C~I

12,22 (j) (~Ol
- - .. -- --

13.23 (1) (9)

15,25 (f) ®--_. -
'6,26 \.1) ®
17, 27 (J) - :81

1

m---~__

[!] ~.---

• Check continuity between control un!! N~tepair i1arness and rOI~I-
connector term inals and actuator con- nector
nectar (body side) terminals -----

Diagnostic Procedure 3

ACTUATOR SOLENOID VALVE
(Malfunction code No. 11 - 13, 15 - 17, 21 - 23. 25 - 27)

• Disconnect connectors from control
unit and actuator Check terminals for
damage or loose connection Then

ljeconnect connectors
• Carry out self-diagnosis again

Does warning lamp aclivate again?

m- -E- '.
r-_A_C_T_U_A_T_O_R__S_O_L_E_N_O_1.0__V_A_L_V_E_C_H_E_C_K----1 0 K~--Repiace ca nIra I u~~--J

• Disconnect control unit connectors.
• Check resistance between control unit

connector terminals.

SBR8BBC

~
1 :1 3252627
~-~

Actuator connectors
(body side)

rJFT,\~
\1m/ttEV

1.2.3.6.25.2627,

L~

SBA8B7C
.---------- 1

cIDl
'--------l-... ...l-----..J

769 1024.25.26,

.--------------,

~ 6" " '5 " 4 f@..oIIIIII
11 12222120 14 1£ 18 23 7 ~

.LJi 8
SBRJ

CiUnil connectors

mActuator conneclors
(actuator side)

~~i5

~
OISC(JN'IE'CT

10
L

l

Code No

(LED flashes)
Control lJnl[ Actuator

11, 21 (~) '-2,\

12, 22 @ ..1~'

13,23 \.9) 1----__.l~) ___
._. .--

15, 25 "~1 '2_6~'

\6. 26 ,~ ofs·
1? 27 ,t~ ti.,1

42 (1) \6....

Conlinuily should exist.

i~,'1

(Go to next page)
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TROUBLE DIAGNOSES
Diagnostic Procedure 3 (Cont'd)

• Carry out self-diagnosis again.
Does the malfunction code No. Indi­
cate actuator solenoid 'Jal'Je?

No

Go to applicable diagnostic procedure
tor malfunction codp, No

Go to 00 In Diagnostic
Procedure 2

Diagnostic Procedure 4

WHEEL SENSOR OR ROTOR

(Malfunction code No. 01 - 03, 05 . 01)

SBA6t\9G

• Disconnect connectors from control

unit and wheel sensor of malfunction

code No. Check terminals for damage

or loose connection. Then reconnect

connectors.

• Carry out self-diagnosis again.

Does warning lamp activate again'?

Yes

No Inspection end ~l
'------~

WHEEL SENSOR ELECTRICAL CHECK OK
----+@ I,See next page j

t-------------------1

• Disconnect control unit connector

• Check resistance between control unit

connector terminals.

Code No. 01 or 05 (Front RH wheel)

Terminals @ and @

Cede No. 02 or 06 (Front LH wheel)

Terminals @ and @J

Code No 03 or 07 (Rear wheel)

Terminals @ and @
Resistance: 0.6 . 3.3 kO

Note: If the result is OK, check it again

while moving sen!'>()f harness

~NG

:81

(Go to next page.)

BR-52

Note: Wheel position should

be distinguished by

code No. (LEO

flashes).



- TROUBLE DIAGNOSES
Diagnostic Procedure 4 (Cont'd)

I

Clean sensor fixing j
portion, reil1stalt or

replace sensor
------------

Note

I
m--~_

• Disconnect wheel sensor conne~lOK Note -

• Check continuity between control unit ~~ECKWHEEL SENS;-;-l

connector terminals and wheel sen- -------1
sor connector (body side) terminals Refer to WHEEL SENSOR I

I
Code No I I In Electrical Components J

(LED f~ashes I Control unit I Wheel sensor _ ~ection (SR-65)

01, 05 "'~ =r= \l) ---------

(Front RH) I----~ !_~;

Check for any foreign materials and

clearance between sensor and rotor.

Clearance:

Front

Make sure the sensor is installed

of minimum clearance.

Rear

L0.31 - 0.82 mm

~-~-
I!J Note ~ Note

~eCk se~so~ortee~;';age -lNG .lRe~a~~ ~e-ns~~-rntor

10K

~ L __
I • Carry oul self-diagnosis agail1. :J~'~
I ~oes «he malfunction code No_ (LED

LaShes) indicate wheel sensor?

- ~~---
Go to applicable diagnostic procedure

for malfunction code No. (LED flashes)

Nole: Wheel position should be distinguished by code No. (LED flashes).

02, 06 f---- ® rJ)

I

(Front LH) ® <~)

03, 07 ~ ~)

(Rear) I'----~0--- I

I Continuity should exlsl. =J
Not_e JNG .

iRepair harness and connectors l
between control unit connector and

wheel sensor connector.
L- I

®

[!J Note L
------

WH.EEL SENSOR MECHANICAL CHECK l NG

Sensor connectors
(body side)

Front Rear

dfu dID
I '2

'-------..-..J

[;] A - B = Clearance

//
, Rear sensorL__
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TROUBLE DIAGNOSES

rl1Acluator connectors (body side)

E±flj@ ~i5

Diagnostic Procedure 5

MOTOR RELAY OR MOTOR

(Malfunction code No. 43. 44)

NG
----... Repai r harness and con-

nectors between ballery
and actuator connector
(body side) terminals

ON position

Ignition SWitch

Yes

Terminals

\.51 . ground

Batlery voltage should exist

MOTOR POWER SUPPLY CIRCUIT

• Disconnect actuator connectors
• Check voltage between connector

(body side) terminals and ground

NG
------+- 8 (Skip page)

,'---------------------1

Actuator connectors
(actuator side)

~ ~Ef!tjUID

i5 ~

[yY~ j 1 I- Check 30A fusible link OJ and 10A
fuse rTlfor actuator_ For fusible Iink

~
and 'use layout, refer to POWER SUP-

"'----....&...-----4<+ - _ I__P_L_Y_R_O_U_T_I_NG in EL section_,__,__' _

SBR892C r---,------~---------,'----------------- No
• Disconnect connectors from control • Inspection end

unit and actuator. Check terminals for
damage 01' loose connection Then
reconnect connectors

• Carry oul self-diagnosis again
Does warning light activate again?

(Go to next page)

Replace actuator assem~1
bly ~

OK I - JRepair harness and con-
nectors

---- - ---~-

NG

--~

JOK
[!)

• Ch-~~~--~~ntln~i;~ between aCI-:~-t~r - - -~-
connector (body side) terminal ..~
and ground OK
Continuity should not exist. (Ai

I!l .'JNG -

• Disconnect control unit connectors_
• Check continuity between control unit

terminals (control unit side) ® and
(~, I), ~~I, ff), ~8),

Conlinuity should not exist.

~~~_~~_~NG
~_~ C~~~_lrOI U_n_I_I _

10K
---

Ii]

MOTOR RELAY CIRCUIT l-

• Remove motor relay
• Disconnect actuator conneclors
• Check continuity between actuator

connector (actuator side) terminals
and relay connector terminals or
body ground_

Actuator Relay

connectfJr connector
Continuity

'4' .•!!) Yes
,'\0,

--'~--- Yes
---_.,--- f------- -' ... --

--~- ,~ Yes

___'5" ____ ~ Yes
,~', Ground No

-- ---

SBR893C

SBRgOOC

~i} -------"
85

Ground

SR~90 I CA
-------

BR-54
rtl



TROUBLE DIAGNOSES

-----.-----
Diagnostic Procedure 5 (Cont'd)

" i

, " I

;.

'I':;

and con- 1

~J

• Connect actuator connectors.

• Connect suitable wire between relay

connector terminals @ and @Q).
Motor should operate.

Do not connect wire for more fhan 5

seconds.

-------
CIRCUIT CHECK NG Repair harnessl-----+

nectars,

• Disconnect control unit connector.

• Check conlinuity between control unit

connector terminals and actuator con-

nector (body side) terminals.

Control unit Actuator
---------1--.

®(2)

@ ~)

I Co.li.uily should exlsl.

®

~ .~-
I MOTOR CHECK =J

ING

-I-_
ie-I-M-O-TO-R-RE-LAY CHECK

I Reter to MOTOR RELAY-i-n-E-I-ec-t-ri-caI

~omponents Inspection (B_R_-6_5_l . ---.J

(j rS8R895C

SBR89dC
I

Actuator
connector (body side)

e~
DISCONNECT

10

'------------ -----

~
DISCONN£Cl

10

r: '

I!. "

BR-55



TROUBLE DIAGNOSES
Diagnostic Procedure 5 (Cont'd)

NG ,--------------1
Repair harness and:J0n­
neclor

-----

Fusible link W
Fuse~

Fuse/Fusible link Terminals
---------+-----

@) - ground -

® - ground

(~) - ground

----------------------,

• Discon neet can nectars from actu ala r

and control unit.

• Check continuity between actuator

connector (body side) terminals and

ground

'11

_1 _

t8ePIace fusible link or fuse ~oInspeclion end -l
Is nblown out when it is replaced or ---------~
ignition switch is turned "ON"?

[il--ls =-
MOTOR POWER SUPPLY CIRCUIT

Actuator connectors (actuator side)

6GB Eft) c1ID~ 10
~...

LEJS1
~BR"BCI,

I

~ I
_________________S_BR896C I

I!J Actuator connectors (body side)

8ili®@j~i5
~

Continuity should nol exist.

~==I
• Remove motor ground. ---~~GI Replace actuator assemJI

• Check continuity between aclualor bly.

connector (actuator side) terminals

and ground.

o
Control unit termmals

~
OISCONNECI

10
L ~ SBR89~

_Fuse/Fusible link ~mlnals__

FUSible link [l] (~) . ground
~_I~I - ground _

___F_us_e_~ '"S) - grou'ldl Conlinuity should not exist.

~ r---I

• Check con~lnuity between CO~lrO' un~ ~G I~~ace control unl!

terminals. ~ J

Fuse/Fusible Imk Terminals

iii") - 12, i~l. '?~'.

~?). rf6'

-~

SR-56
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rActuator connectors (body side)

Effi3cm~ i5

TROUBLE DIAGNOSES

Diagnostic Procedure 6

SOLENOID VALVE RELAY

(Malfunction code No. 41, 42) _lr

• Check 30A fusible link rKl and 10A

L
fuse f1]for actuator- Fo'rT'usible link
and fl:JSe layout, refer 10 POWER SUp·
PLY ROUTING in EL section.

~ =F ---NO~ ~
• Disconnect connectors from control ~ Inspection end

unit and actuator. Check terminals for L- _

damage or loose connection. Then
reconnect connectors

• Carry out self-diagnosis again.
Does warning lamp activate again?

I era S_BA_9_D_2C....J

Actuator conneclors
(actuator side)

~ ~ElBclD
5-6-7921

DISC et.INE C1 ~

18

SOLENOID VALVE POWER SUPPLY
CHECK

NG
f------.-- ® (Se e next page) ;', '1 ~

1. '

Yes

Replace actuator.
NG

ON position

Ignition switchTerminals

® - ground

® - ground

SOLENOID VALVE RELAY CHECK

Battery voltage should exist. =J
~OK

Check continuity between relay termi­
nals and actuator connector (actuator
side) terminals

~OLENOIDVALVE POWER SUPPLY ~ Repair harness and oon- I {:L

I--C_H_E_C_K --11 IL....-n_e_c_to_r_. ---1 ~.'~I
• Disconnect connectors from actuator.
• Check voltage between actuator 2-pin

connector (body side) terminals and
ground_

~ Replace solenoid valvel1------------------11 1relay
Refer to SOLENOID VALVE RELAY in

I Electrical Components Inspection (BR­
65).

[;] r~ _
I SOLENOID VALVE RELAY CIRCUIT

CHECK

Actuator

~~=i~ 55}@J dj: 30

~rn~ ~~ --------/
~ I 0 Gro~~~

,________________ SSROOJGI

Relay Connector
Continuity

terminals terminals

@ ® Yes

@ (ID__ Yes
I----

@!) @ Yes

~6) (/) Yes

@ ® Yes

Ground m No

- J,;
-Ii!;',

L _-----p<-
cAl

(Go to n~-~t page)
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TROUBLE DIAGNOSES
Diagnostic Procedure 6 (Cont'd)

(See below)

----,
Repair harness and Con­
nectors,

--- NG
CIRCUIT CHECK L----.+ Repair harness and Con-

nectors

• Disconnecl control unit connector
• Check cont'lnuity between contl'ol .mil

connector terminals and actuator con-
nector (body side) terminals

Control Ullit Actuator

~~~ ('!J
([)

-
(~) -

Ground I f1)
Continuity should exist.

=:EK

r~ I!J in Diagnostic Procedure -2-l
~ I

III

~---~----JOK-• Check continuity between actuat~r ~('---C)

connector (body side) terminal, 7
and ground,
Continuity should not exist.

[

00 - - - - ~NG --rK
• Disconnect conlrol unil connectocs
• Check continuity between control wnl!

terminals (control unit side) (§:" and
(1), (3) ~2), @. @
Continuity should nol exisl.

.----------~ ---

Replace control unit. ~

SBR9C6C

S8R904C

SBR9C5C

Actuator connector (body side)

E±B ~io

[j~

I!I
Control uml conneclor Actuator

CJ connectors (body side)
r;=:::;,r=5::;:6=;=:19~;='3~1::::;5 1729 41~1ft,

1\ \2 2221 141618 7 \1IJ::D \:iJY
~ ~ J''''~

i{) rn liS

-~
OR POWER SUPPLY CIRCUIT

'JG
Repair harness and

~
nectar,

nect connectors from actualor
ntrol unit.
continuity between actuator

ctor (body side) terminals and

usible link Terminals

Ie link 0 (~I - ground

'~'. - ground
se lD (~) - ground

uity should not exist
-

ACTUAT

• Jiscon
and co

• Check
canne
ground

Fuse!i=

Contin

Fu

(!J

[

;ePlace jUS'bl~~jUSe .. - -f~[ Inspection end------J
Is it blown out when il is replaced or
ignition switch is turned "ON"?

~- - ----

_L~

Fusib

SBR9J7CAI

Actuator connectors (body side)

E£1jOb ~i8
~

OK

(0)

(Go to next paqe )
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TROUBLE DIAGNOSES
Diagnostic Procedure 6 (Cont'd)

• Check conlinuity between actuator
connector (actuator side) terminals
and ground.

Actuator connectors (actuator side)

~cU~i5
~

Fuse/Fusible link

Fusible link 0
Fuse [!]

Terminals

'1') - 9ro und
~) . ground

(~) - ground

Replace actuator assem­
bly.

\,::'1 ,~,

OK

OK

Terminals
(f) . r~. @. @.

@.@

ill - C~. (~). @.
@.@

Fuse [!]

Fusible link [E]
Fuse/Fusible link

Continuity should nol exist.

Contlnuily should not exisl.

• Check continuity between control unit
terminals (control unit side).

SBR90BC

Replace actuator assembly

u;
I 1 ,'~,
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TROUBLE DIAGNOSES

SBR911C

Diagnostic Procedure 8

MEMORY VOLT STOP

• Disconnect control unit connectors. ~_~_..~~_spection end --=_l
Check terminals lor damage or loose

connection. Then reconnect connec- ',', '

tors

• Turn ignition switch ON and OFF

more than two limes

• Carry out self-diagnosis again

Does warning lamp activale again?

IYes

,=m=,'------- ...L-~ _

CONTROL UNIT POWER SUPPLY

• Disconnect control unit connectors

• Check voltage between connector ter­

minal @ and ground

Battery voltage should exist.

~OK

Refer to CONTROL UNIT GROUND in

Ground Circuit Check (BR-45)

OK

Replace control unit.

NG---... Check harness and con­

nectors between battery

and control unit connec­

tor terminal ~~ or 7,5A

fuse G]] For fuse layout.

refer to POWER SUPPLY

ROUTING in EL section

_._------------,

Repair harness and con­

nectors

.~, ,
/•. 1

Note: MEMORY VOLT STOP is always indicated after disconnecting conlrol unit
conneclor.

BR-61
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TROUBLE DIAGNOSES

Diagnostic Procedure 7

POWER SUPPLV
(Malfunction code No. 47, 48)

______E
~ep\ace control unil.

• Disconnect control unit conneclors ~ InspectIon end
Check terminals lor damage or con-

nection. Then reconnec~ connectors

• Carry out self-diagnosis again.

Does warning lamp activate again?

E1
res

CONTROL UNIT POWER SUPPLY NG Check harness and con-
~

nectars between battery

• Disconnect control unit connectors and control unit connec-

• Check voltage between connector ter- tor terminal CD, 10A fuse

minaf (i) and ground when ignition [1] or battery. For fuse

switch is turned ON. layout, refer to POWER

Batlery voltage should cliClst. SUPPLY ROUTING in EL

10K
section

CONTROL UNIT GROUND CIRCUI~ Repair harness and con-

i nectars

, Refer to CONTROL UNIT GROUND in

~round Circuit Check (BR-45).

SBR910C
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TROUBLE DIAGNOSES

Brake pedal

Diagnostic Procedure 9

SYMPTOM: Pedal vibration and noise

SAT797A

Check whether the symptom appears

only when engine is started.

No

Check whether the symptom appears

when brake is applied gradually under

the conditions helow.

• Shifting
• Operating clutch

• Passing over bumps/potholes

Carry:;;~elf~d;agnos;sJ
(See page BR 40.)

--
Yes For such conditions. ASS

----+
will work due to differ-

ence of wheel speeds

,----. --

Check if there are any conditIons.

among those listed below, when symp­

lorn appears,

• Low friction road

• High speed cornering

• Passing over bumps/potholes

~-------------.

~ For such conditions. ASS

will work due to differ­

ence of wheel speeds

Vibration related to sen- 1
sor may caL;se ASS

operation I

Yes
f-----+

Check whether the symptom appears

when engine speed is over 5,000 rpm

with vehicle stopped

Check whether electrical equipment

switches are operated.

r~_O ----,-

~---.- Go to [;] in OiagnofJSiC
Procedure 11 (BR-63l.

l-- -----.-- --.J

~heck INheel sensor shield gr'OUI1C ~or
location of shield ground, refer to wir-

ing diagram and "HARNESS LAYOUT"

In EL seetior.

~-=r
Eace control unit J

--------,,- -- ---
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TROUBLE DIAGNOSES

Diagnostic Procedure 10

SYMPTOM: long stopping distance

Stopping d,stanc~~~l
be longer than venicles J
without A8S

---_.~-

-------------~--

Check If road condition is sll!='pery with 1 Yes

snow or gravel I
~-

Disconnec! actuator connector a nd INo

check whether stopping distance is sti II -----+

long, __._ _ . ~
Yes

Go to [;) In Dlag')ostlc

Procedure 11 (See
below)

l

Perform Preliminary C~eck and air I
I bleeding, ~

SBR540A

Diagnostic Procedure 11

SYMPTOM: Unexpected pedal action

m
Check whether brake pedal stroke IS Ives.Uedorm Prehmina;;- -l
excessively larJ~"__--~ C~k~R~~I_. _

Check thai brake pedal force is lirm but fyes I Normal condillon -]

brake is effective ~

[' I' ~
" J

i -

No

Yes

Disconnect actuator con nector and

check whether brake is effective

pe~;~rrelimlnClry--J•

Check (BR-44) _ _ _ ~

rn ,
~-s-u-re-w-a-r-n-in-g-la-rr---'1P-re-malns off while N~rrY-OLJtsetf'dlag~OSI~ I
l_d~V~ " OK-- - --- LI:ee pag~~R~I ". j J

CHECK WHEEL SENSOR ~~~'"TledY, _'_J
• Check wheei sensor connec~~

lermiral daMage or loose conneclior
• Perform wheel sensor meehan'cal

check
Refer to ~ and 00 in Diagnostic

Procedure 4 (BR-53)

-------------,----

t~-----

~.p-I-a-c-e-c-o-n-tr-o-I-u-n-It ]

BR-63



TROUBLE DIAGNOSES

Diagnostic Procedure 12

SYMPTOM: ASS does not work.

I ~Yes
LCheck whether warning activates_~. -----..

--- ~--------------,

Ch k . h . Yesec symptom condition whet er vehl-
c/e speed is under 10 km/h (6 MPH).

-----,----------
No

Go to 00 in Diagnostic Procedure 11
(SR-63).

------._-----

Diagnostic Procedure 13

SYMPTOM: ABS works frequently.

Carry out self-diagnosis.
(See page BR-40.)

ASS daes net work in
this condition

CHECK WHEEL SENSOR.

CHECK BRAKE FLUID PRESSURE. NG Perlorm Preliminary
~

_.;- Check (8R-44)

Check whether brake fluid pressure

distribution IS normal.

Refer to OP valve inspection in "CON-

TROL VALVE" (BR-4)

~----,
NG • [Reme_d_Y_ .. _. J

---------~-----j

• Check wheet sens.or conneclor for

terminal damage or loose connection

• Perform wheel sensor mechanical

check.

Refer to ~ and I!J In Diagnostic

Procedure 4. (BR-53)

OK

Check fr'Orlt dxles for excessive IOOS~-~medY, ---~
ness. Refer to "Front Wheel Bearing" ------

in FA sectiol1
--~~_._- ---- ---~~----

OK

Replace con:rol un'L
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TROUBLE DIAGNOSES

i~ !E~S
Front sensors Rear sensor

G;~Q

Electrical Components Inspection

WHEEL SENSOR

Check resistance for each sensor
Resistance: 0.6 . 3.3 kO

SBR013D_________--------l

~L-- --

ACTUATOR MOTOR RELAY AND SOLENOID VALVE
RELAY

Solenoid valve relay
Actuator motor relay

solenoid valve relay

Continuity existence Continuity existence

Condition between terminals 1.ID between terminals 'fo~'

and@ and ~~

Battery voltage not

applied between termi- Yes No

nals ~) and @.
._- .~ --

Ballery voltage applied

between terminals @ No Yes

and @

BR-65

;- r·

.- ;

II
._, M

, "

':

r
II

~.n 11



SERVICE DATA AND SPECIFICATIONS (50S)

General Specifications

--1-------------

Cylinder bore diameter 40 -t (1 59) x 2
rflm(ln)~

Pad mm (m) r 1',60 x 500 x 10,0

Lenglh x width x thlcl<ness (4 57 x 1 969 x 0,394)

-----------+---

M23 or G23

25.40 (1)

With ABS

Boosler model

=t
Proportioning valve

Valve mode! (huilt into master cylinder)
-------
Split point

kPa (bar, kg/cm L
, pSI) x 3.923 (392,40.569) x 0.4

reducing ralio

Control valve

Without ABS

Master cylinder -I
Gyll nder bore d Iarneter 23.81 (15/16) I

mm (In) -t---------l

Brake boost.er

38 18 (1.5031)

CL 11H disc brake

OPJ=25V disc brake

280 x 30 (11 02 x 1 18)
Rotor outer diarneter x lhlCk­

ness mm (in)

Brake model

Cylinder bore diameter

mm (In)

Brake model

Front brake

Rear brake

--f------------
Pad mm (in) 75 a l( 400 x 9.5

Length x width x IhlCkn~ss(2953 x 1 575 x 0,374)
-------- -----------

Rotor outer diameter 258 x 9 (10.16 l( 0.35)
x thickness mm (In) I

Diaphragm diarneter

mm (in)

Recommended brake fluid

230 (9,06)

Primary 205

(8.07)

Secondary: 180

(7,09)

00T3 or 00T4For Europe'

Except for Europe ~L-I 0_0_T_3 _

'For Europe. never mix difierent type brake fluids (DOT3
and DOT4)

DISC BRAKE

Inspection and Adjustment

PARKING BRAKE

Brake model-------1 OPJ=~~_
Pad wear limit mm (in) I

Minimum thickness 20 (O,079)

-------------.---f------

Rotor repair limit mm (In)

Type

Number at notches

[u11der forc~ of 196 N

(20 kg. 44 Ib)J

Center lever

7-9

Minimum IhlcJ,ness 28 (1 10) 8 (0.311
Number of notches

when warning lamp switch

comes on

BRAKE PEDAL

RHO

179 - 189

(705 . 744)

189 - 199

(744 - 783)

110 (433)

03 - 10 (0012 - 0039)

All

~~:~C~.:i::ld~~--=:]m(In) _~O
MIT 181·191

(7 n . 752)
---------+-----

~
191-201

17 52 - 791)

Depressed ~Ieight "D" mm (In)

(under lorce of 490 N (50 kg I
110 IbJ with engine running]

Clea f~-r~;:~c'~etw--;~ ped;~
stopper and lhreaded end of I I
slop lamp switch or ASCD
switch

BR-66
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