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When you read wiring diagrams:

ELECTRICAL INCIDENT"”,

¢ Read Gi section, “HOW TQ READ WIRING DIAGRAMS",

e See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN

A

LG
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlIR
BAG!,

The Supplemental Restraint System “AiR BAG” used along with a seat belt, helps to reduce the risk or severity

of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System consists

of air bag modules {located in the center of the steering whee!l and on the instrument panel on the passen-

ger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable.

If the vehicle is equipped with side air bag as the Supplemental Restraint System, the supplemental side air

bag used along with the seat belt helps to reduce the risk or severity of injury to the driver and front passen-

ger in a side collision. The supplemental side air bag consists of air bag modules (located in the outer side

of front seats), satellite sensor, diagnosis sensor unit (which is one of components of supplemental air bags

for a frontal collision), wiring harness, warning lamp (which is one of components of supplemental air bags for

a frontal collision). Information necessary to service the system safely is included in the RS section of this

Service Manual.

WARNING:

¢ To avoid rendering the SRS inoperative, which could increase the risk of personai injury or death
in the event of a collision which would result in air bag inflation;, all maintenance must be performed
by an authorized NISSAN dealer. _

¢ |mproper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

¢ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses can be identified with yellow harness protector or yellow
insulation tape before the harness connectors.

Precautions for Brake System

® Recommended fluid is brake fluid “DOT 3",

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.

e 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

Commercial service tool

tube.
SBERESEC| e Always torque brake lines when installing.
WARNING:

e Clean brake pads and shoes with a waste cloth, then wipe
with a dust collector.

Commercial Service Tools

Tool name Description

@ Flare nut crowfoot Removing and installing each brake piping

@ Torque wrench

NT360 a: 10 mm (0.3% in)

Brake fluid pressure gauge Measuring brake fluid pressure

NT151

BR-2



NOISE, VIBRATION AND HARSHNESS (NVH) TROUBLESHOOTING

NVH Troubleshooting Chart
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CHECK AND ADJUSTMENT

RN

SBR389C

SBR418C

SBRY95

W
==

SBR419C

Checking Brake Fluid Level

o Check fluid level in reservoir tank. It should be between Max
and Min lines on reservoir tank.

e |f fluid level is extremely low, check brake system for leaks.

e Release parking brake lever and see if brake warning lamp
goes off. If not, check brake system for leaks.

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, deterioration
or other damage. Replace any damaged parts.

2. Check for oil leakage by fully depressing brake pedal while
engine is running.

Changing Brake Fluid

CAUTION:

o Refill with new brake fluid “DOT 3.

o Always keep fluid level higher than minimum line on res-
ervoir tank.

& Never reuse drained brake fluid.

e 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.

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

Connect a vinyt tube to each air bleeder valve.

Drain brake fluid from each air bleeder valve by depressing

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-4).

L=

Bleeding Brake System

CAUTION:

e Carefully monitor brake fluid level at master cylinder dur-
ing bleeding operation.

e Fill reservoir with new brake fluid “DOT 3. Make sure it
is full at all times while bleeding air out of system.

¢ Place a container under master cylinder to avoid spillage
of brake fluid.

¢ For models with ABS, turn ignition switch OFF and dis-
connect ABS actuator connectors or battery ground cable.

e Bleed air in the following order.
Right rear brake - Left front brake —> Left rear brake — Right

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 bieeder valve.

BR-4



BRAKE HYDRAULIC LINE/CONTROL VALVE

Brake Hydraulic Line

Front disc brake Rear disc brake

2

C : Flare nut 15 - 18 (1.5 - 1.8, 11 - 13}

m : Connecting bolt “_.@
17 - 20 (1.7 - 2.0, 12 - 14) -

[ : Nem (kg-m, #t-Ib)

—= Primary line

E e Secondary line
FE

MBR151A ©“"

Master cylinder

REMOVAL VT

CAUTION: :

e Be careful not to splash brake fluid on painted areas; it
may cause paint damage. If brake fluid is splashed on a7
painted areas, wash it away with water immediately.

e All hoses must be free from excessive bending, twisting
and pulling. A

1. Connect vinyl tube to air bleeder valve.

2. Drain brake fluid from each air bleeder valve by depressing

brake pedal.
SBR9v2| 3. Remove flare nut connecting brake tube and hose, then with-

draw lock spring.
4. Cover openings to prevent entrance of dirt whenever discon-

necting brake line.

INSPECTION ST
Check brake lines (tubes and hoses) for cracks, deterioration or
other damage. Replace any damaged parts. ES
B

INSTALLATION A
CAUTION:
e Refill with new brake fluid “DOT 3”. Ed
¢ Never reuse drained brake fluid.
1. Tighten all flare nuts and connecting bolts.

Specification: D3

Flare nut

15 - 18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft-lb)
_ , Connecting bolt
Commeraial service tool 17 - 20 Nm (1.7 - 2.0 kg-m, 12 - 14 ft-Ib)

SBRE8EC

BR-5 1039



BRAKE HYDRAULIC LINE/CONTROL VALVE

SBR822BA

Brake fluid pressure gauge

SBRS23BA

1040

Brake Hydraulic Line (Cont’'d)

2. Refill until new brake fluid comes out of each air bleeder valve.
3. Bleed air. Refer to “Bleeding Brake System” (BR-4).

Dual Proportioning Vaive

INSPECTION

CAUTION:

¢ Carefully monitor brake fluid level at master cylinder.

o Use new brake fluid “DOT 3.

e 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.

Unit; kPa (kg/cm?, psi)

Applied pressure (Front brake) 5,394 (55, 782}
2,452 - 2,844
QOutput pressure (Rear brake} (25 - 29, 356 - 412)

4. Bleed air after disconnecting the Tool. Refer to “Bleeding
Brake System” (BR-4).

BR-6



BRAKE PEDAL AND BRACKET

Removal and Installation

SEC. 465470

Clevis pin \(ﬁ/
IUJ : Nem {kg-m, ft-Ib) ﬁ

[M13-16{1.3-1.6,9-12)

&l
ASCD cancel switch M‘/A

O] 12-15(1.2- 15,9 -17)
P A;] ElM

\ .
: LG
\\ Stop lamp switch E@
[ 12-15 (1.2- 15,9 - 11)
W

[(]13-16(1.3-156,9-12) EE
SBR109E Ci.

Lock nut
(@16 - 22 (1.6 - 2.2, 12 - 16)

Stop {amp
. G switch and
ASCD switch

Floor
carpet
Dash

S aeeeriey insulator

insulator
Dash
floor panel
Dash
reinforcement
panal

O] : Nem (kg-m, ft-Ib)
SBRY12D

Stays inside

Ih

Vi

Input rod Clevis

Lock nut
SBRE24B

Inspection T
Check brake pedal for foliowing items.

¢ Brake pedal bend

¢ (levis pin deformation AT
e Crack of any weided portion :
Adjustment FA
Check brake pedal free height from dash reinforcement panel.
Adjust if necessary.

Free height
Refer to SDS (BR-64).
D: Depressed height
Refer to SDS (BR-64).
Under force of 490 N (50 kg, 110 Ib)
with engine running
Clearance between pedal stopper and
threaded end of stop lamp switch and ASCD
switch
0.3 - 1.0 mm (0.012 - 0.039 in)
A: Pedal free play
1-3 mm (0.04 - 0.12 in)

ST

C,, Ca:
RS

BT

1. Loosen lock nut and adjust pedal free height by turning brake A
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 running.
if lower than specification, check brake system for leaks, accu- [P
mulation of air or any damage to companents (master cylinder,
wheel cylinder, etc.); then make necessary repairs.

EL

BR-7 1041
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MASTER CYLINDER

SEC. 450

D@I25 - 2.9 (0.25 - 0.3, 21.7 - 26.0)

(1 Reservoir cap

@ Qil filter

(8) Reservoir tank

) Seal

(&) Cylinder body

® O-ring

(@) Piston stopper

Secondary piston assembly
(@ Primary piston assembly
49 Stopper cap

Q\Mm S15(12-159-11)

: Brake fluid
: N-m (kg-m, ft-1b)
1 N-m (kg-m, in-lb}

a5

MBR153AB

SBR93BA

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 fluid from master cylinder.

3. Remove brake pipe flare nuts.

4. Remove master cylinder mounting nuts.

Disassembly

1.

Bend claws of stopper cap outward.

BR-8



MASTER CYLINDER

Disassembly (Cont’d)
C@) 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. Gl

Inspection
Check for the following items.
Replace any part if damaged.

A

BRSO Mastgr cylinder: . EM
® Pin holes or scratches on inner wall.
_ Piston:
Secondary piston e Deformation of or scratches on piston cups. LG
— E®
Assembly
Primary piston 1. Insert secondary piston assembly. Then insert primary piston
assembily. EE

¢ Pay attention to alignment of secondary piston slit with
valve stopper mounting hole of cylinder body.

GL
SBR354C]

2. Install stopper cap. T
Before installing stopper cap, ensure that claws are bent
inward.
3. Push reservoir tank seals into cylinder body. AT
4. Push reservoir tank into cylinder body.

FA

X
SBRJ40A

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

installation ST
CAUTION:
e Refill with new brake fluid “DOT 3". RS

¢ Never reuse drained brake fiuid.
1. Place master cylinder onto brake booster and secure mount-
ing nuts lightly. BT

2. Torque mounting nuts.
5BR2228 0 12-15 N'm (1.2 - 1.5 kg-m, 9 - 11 ft-Ib)

3. Fill'up reservoir tank with new brake fluid. HA

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 untii no [EL
air comes out of master cylinder,

6. Fit brake lines to master cylinder.

7. Tighten flare nuts. DX

:15- 18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft-ib)
8. Bleed air from brake system. Refer to “Bleeding Brake

System” (BR-4).

SBR704C

BR-9 1043
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_BRAKE BOOSTER/VACUUM HOSE

SBRO0ZA

First

Second

SBR3GSAA

SEC. 470
U

12-15

12-159

Snap pin-\ﬁf
N .

AN e
\ I ,u ) %
N YA
Brake booster

—~ Gasket

Clevis pin

[ : Nem (kg-m, ft-Io)

- 1) SBR232CB

Output rod length

" SBR281A

Brake Booster

ON-VEHICLE SERVICE

Operating check

e Stop engine and depress brake pedal several times. Check
that pedal stroke does not change.

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

Airtight check

e 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 thereaf-
ter.

e 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:

e 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.

e 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 (-500 mmHg, -19.68 inHg) to
brake booster with a handy vacuum pump.
2. Check output rod length.
Specified length:
10.275 - 10.525 mm (0.4045 - 0.4144 in)

INSTALLATION

- CAUTION:

e Be careful not to deform or bend brake pipes, during
installation of booster.

Replace clevis pin if damaged.

Refill with new brake fluid “DOT 3".

Never reuse drained brake fluid.
Take care not to damage brake booster mounting bolt

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

panel.

BR-10



BRAKE BOOSTER/VACUUM HOSE

h
Approx. 125 mm (4.92 in)
[y —
: in=a
’ =
Clevis
H . $BR116B

More than 28 mm
{0.94 In)

|

Connect hose until it contacts
protrusion on vacuum tube.

SBR225B

I=E=

Intake manifold Brake booster
side

SBR498A

SBRO43A

Brake Booster (Cont’d)

1. Before fitting booster, temporarily adjust clevis to dimension

shown.
2.

master cylinder) lightly.
3.
4. Secure mounting nuts.
5.

CYLINDER” (BR-9).

6. Bleed air. Refer to “Bleeding Brake System” (BR-4).

Vacuum Hose

REMOVAL AND INSTALLATION
CAUTION:

Connect brake pedal and booster input rod with clevis pin.

Specification: 13 - 16 N-m (1.3 - 1.6 kg-m, 9 - 12 ft-Ib)
Install master cylinder. Refer to “Installation” in “MASTER A

Fit booster, then secure mounting nuts (brake pedal bracket to

&l

EM

LG

When installing vacuum hoses, pay attention to the following EC

points.

e Do not apply any oil or lubricants to vacuum hose and

check valve.

¢ [nsert vacuum tube into vacuum hose as shown.

e Install check valve, paying attention to its direction.

INSPECTION
Hoses and connectors

GL
W
AT
FA

Check vacuum lines, connections and check valve for airtightness, &

improper attachment chafing and deterioration.

Check valve

Check vacuum with a vacuum pump.

RS

BT

RA

EL

Connect to booster
side

Vacuum shouid exist.

Connect to engine
side

Vacuum should not exist.

BR-11
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FRONT DISC BRAKE

SBRY76B

SBR932C

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 when replacing pads.

If shims are rusted or show peeling of the 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.

Remove master cylinder reservoir cap.
Remove pin bolt.
Open cylinder body upward. Then remove pad with retainers,
inner and outer shims.
Standard pad thickness:
11 mm (0.43 in)
Pad wear limit:
2.0 mm (0.079 in)

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

BR-12



FRONT DISC BRAKE

Component
SEC. 440
CL25VB ®PJ (2222 -313-2. 16 - 23) to sliding portion
O] 72 - 97 (7.3 - 9.9, 53 - 72)
A
17 - 20 [ 7
(1.7 - 2.0, 12
®@ Q (®: PBC (Poly Butyl Cuprysil) grease
or silicone-based grease point
BT . Rubber grease
1 : Brake tluid
W7 -9 .
.@ (0.7 - 0.9, 61 - 78) Q M : Nem (kg-m, fi-Ib)
: Nem (kg-m, in-Ib) SBR706D
@ Main pin Pad retainer (i» Bleed valve
(@ Pin boot @ Outer pad @ Cylinder body
@ Torque member fixing bolt @ Outer shim ({9 Piston seal
@ Torque member @ Connecting bolt G Piston
@ Shim cover @ Copper washer @ Piston boot
® Inner shim @ Main pin bolt @ Pad return spring
@ Inner pad
Removal
WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne particles or other materials.
Remove torque member fixing bolts and connecting bolt.
it is not necessary to remove connecting bolt except for dis-
assembly or replacement of caliper assembly. In this case,
suspend caliper assembly with wire so as not to stretch brake
hose.
SBRY73B8
Disassembly
WARNING:
Do not place your fingers in front of piston.
CAUTION:
Do not scratch or score cylinder wall.
1. Push out piston with piston boot with compressed air.
2. Remove piston seal with a suitable tool.
SBR7TZ

A

EM

LG

2

RS

BT

A

EL

DX

BR-13 1047
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FRONT DISC BRAKE

SBR218C

Inspection — Caliper

CYLINDER BODY

e Check inside surface of cylinder for score, rust, wear, damage
or presence of foreign materials. If any of the above conditions
are observed, replace cylinder body.

e Minor damage from rust or foreign materials may be eliminated
by polishing surface with a fine emery paper. Replace cylinder
body if necessary.

CAUTION:
Use brake fluid to clean. Never use mineral oil.

PISTON

CAUTION:

Piston sliding surface is plated. Do not polish with emery
paper even if rust or foreign materials are 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.

SLIDE PIN, PIN BOLT AND PIN BOOT

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

Inspection — Rotor

RUBBING SURFACE
Check rotor for roughness, cracks or chips.

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:
0.08 mm (0.0031 in)
3. If the runout is out of specification, find minimum runout posi-
tion as follows:
a. Remove nuts and rotor from wheel hub.
b. Shift the rotor one hole and secure rotor to wheel hub with
nuts.
¢. Measure runout.
d. Repeat steps a. to ¢. so that minimum runout position can
be found.
4. [f the runout is still cut of specification, turn rotor with on-car
brake lathe (*“MAD, DL-8700”, “AMMCO 700 and 705" or

equivalent).

BR-14



FRONT DISC BRAKE

Inspection — Rotor (Cont’ a)

THICKNESS
Thickness variation (At [east 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:
20.0 mm (0.787 in)

Boot

Piston seal

Piston

Cylinder body
SBR574

Assembly

1. Insert piston seal into groove on cylinder body.

2. With piston boot fitted to piston, insert piston boot into groove
on cylinder body and install piston.

3. Properly secure piston boot.

Installation

CAUTION:

e Refill with new brake fluid “DOT 3",

@ Never reuse drained brake fluid.

1. Install brake hose to caliper securely.

2. Install alt parts and secure all bolis.

3. Bieed air. Refer to “Bleeding Brake System” (BR-4).

SBR980B

Brake Burnishing Procedure

When experiencing soft brake pedal feel at very low mileage, or

after replacing the rotor, burnish the brake pad contact surfaces

according to the following procedures.

CAUTION:

Only perform this procedure under safe road and traffic con-

ditions. Use extreme caution.

1. Drive the vehicle on a straight smooth road at 50 km/h (31
MPH).

2. Use medium brake pedal/foot effort to bring the vehicle to a
complete stop from 50 km/h (31 MPH). Adjust brake pedal/foot
pressure such that vehicle stopping -time equals 3 {0 5 sec-

onds.
3. To cool the brake system, drive the vehicle at 50 km/h (31

MPRH}) for 1 minute without stopping.
4. Repeat steps 1 to 3 10 times or more to complete the burnish-

ing procedure.

BR-15
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REAR DISC BRAKE

SBRe

Commercial
service tool

SBR8GEC

Pad Replacement

WARNING:
Clean brake pads with a vacuum dust collector to minimize the

‘hazard of airborne particies or other materials.
CAUTION:

“n =

S

6.

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.
Remaove master cylinder reservoir cap.
Remove brake cable mounting bolt and lock spring.
Release parking brake control lever, then disconnect cable
from the caliper.
Remowve upper pin bolt,
Open cylinder body downward. Then remove pad retainers,
and inner and outer shims,
Standard pad thickness:
10 mm (0.39 in)
Pad wear limit:
1.5 mm {0.059 in)

When installing new pads, push piston into cylinder body by
gently turning piston clockwise, as shown.

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

BR-16



REAR DISC BRAKE

Component

SEC. 441 ®1 17 - 20

1.7 -
W@ 7-9©07-09, 61-78) ®@{ 12-14) @X%
[T 22 - 31 (2.2 - 3.2, 16 - 23) \gﬂﬁr/_\
)
. v
®: PBC (Poly Butyl Cuprysil)
grease or silicone-based

@ ® R ' \ @ grease point
Pl ‘ y:

®: Rubber grease point
] ® : Brake fluid point
: Mem (kg-m, in-ib)

[T : Nem (kg-m, fi-ib)

D[] 25 - 29 (2.5 - 3.0, 16 - 22)

@
25:‘@@ / ,}'3/ ®to sliding portion
T . /ﬁ) T
A @ %
o 0 ® T
] o b @[] 38 - 52 (3.9 - 5.3, 28 - 38)

@D EER B to pad contact area

SBR708D

A

EN

LG

EC

FEE

ClL

T

AT

SEASROEIE YRS JORC YR T O

Nut (» O-ring @ Adjusting nut
Washer g Pushrod @ Cup

Return spring i Key plate @) Piston

Parking brake {ever ® RingC 3 Dust seal

Cam boot (1® Seat @ Inner shim

Cam @ Spring & Inner pad
Brake hose @) Spring cover @ Outer pad
Connecting bolt @ RingB @ Outer shim
Copper washer @ Piston seal @ Pin

Bleed screw @ Ring A @8 Pin boot

Pin bolt @ Spacer @ Pad retainer
Cable mounting bracket @ Wave washer @ Torgue member
Cylinder @ Spacer @ Torque member fixing bolt
Strut @ Ball bearing

BR-17
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REAR DISC BRAKE

SBR938C

Commercial
service tool

SBR646

T SBRE8Y

SBR0O88B,

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 bolt and lock spring.
2. Release parking brake control lever, then disconnect cable

from the caliper.
3. Remove torque member fixing bolts and connecting bolt.

It is not necessary to remove connecting bolt except for dis-
assembly or replacement of caliper assembly. In this case,
suspend caliper assembly with wire so as not to 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 off ring B with suitable pliers, then remove spring cover,
spring and seat.

b. Pry off ring C, then remove key plate, push rod and rod.

BR-18



REAR DISC BRAKE

’//;// ‘ SBR656

SBRa877

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

4. Remove return spring, nut and lever.

Inspection — Caliper

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

CYLINDER BODY

o Check inside surface of cylinder for score, rust, wear, damage
or presence of foreign materials. If any of the above conditions
are observed, replace cylinder body.

e Minor damage from rust or foreign materials may be eliminated
by polishing surface with a fine emery paper.

Replace cylinder body if hecessary.

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

PISTON

CAUTION: B
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.
Repiace if any of the above conditions are observed.

BR-19
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REAR DISC BRAKE

SBR219C

M

Adjusting nut

SBRB92

SBR893

Ring C
Key plate@

Push rod

Rod /[D

SBR&7E

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:
0.15 mm (0.0059 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 convex
portion of key plate with concave portion of cylinder.

3. Install ring C with a suitable tool.

BR-20



REAR DISC BRAKE
Assembly (Cont'd)

4. Install seat, spring, spring cover and ring B with suitable press
Ring BAESS and drift.
Spring cover ﬂ%
Commercial GH
Spring service tool
= - A
Seat—=) %
‘gBRSBQC EM
LG
Ring B —&=3
Spring cover »ﬁ E@
=
Spring FE
Seat
GL
SBRE79
Ring A - £ 5. Install cup, adjuster, bearing, spacers, washers and ring A with y
Spacer —57 a suitable tool. i
Wave washer —&2
Spacer —33 AT
Ball bearing —&
Adjuster 4% FA
Cup —&}
-
Piston ' %
6. Fit lever and tighten nut.
7. Fit return spring in the order shown.
8T
RS
BT
SBRE7T
Instaliation A
CAUTION:
¢ Refill with new brake fluid “DOT 3", =1,

Never reuse drained brake fluid.

L
1. Install brake hose to caliper securely. ‘

2. Install all parts and secure all bolts. _ DX
3. Bleed air. Refer to “Bleeding Brake System” (BR-4).

BR-21 1055
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PARKING BRAKE CONTROL

SEC. 443

Rear cable assembly

3.2 - 4.3 (0.33 - 0.44, 28.6 - 38.2)

8-11 (0.8 - 1.1, 69 - 96)

[Cl16 - 20 (1.6 - 2.0, 12 - 14)

Rear cable assembly

32-43 §ﬂ
(0.33 - 0.44, 28.6 - 38.2) &7
Control lever

3.2 - 4.3 (0.33 - 0.44, 28.6 - 38.2)
(@32 - 4.3 (033 - 0.44, 286 - 38.2)

[®]32 - 43 (0.33 - 0.44, 286 - 38.2)

: Nem (kg-m, in-lb)

[3 . N-m (kg-m, ft-Ib)
MBR152A

Front cable

Removal and Installation

1. To remove parking brake cabie, first remove center console.
2. Disconnect warning switch connector.
3. Remove bolts, slacken off and remove adjusting nut.

Warning switch
cannector

4. Remove parking brake cable lock plate.

SBR444B)
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PARKING BRAKE CONTROL

Parking brake lever

Stopper bolt

SBR264B

SBRY43C

Inspection

1. Check control lever for wear or other damage. Replace if nec-
essary.

2. Check wires for discontinuity or deterioration. Replace if nec-
essary.

3. Check warning lamp and switch. Replace if necessary.

4. Check parts at each connecting portion and, if found deformed
or damaged, replace.

Adjustment

Pay attention to the following points after adjustment.

a. There is no drag when control lever is being released.

b. Parking brake lever returns to stopper bolt when control lever
for rear disc brake models is released.

1. Loosen parking brake cable.

2. Depress brake pedal fully more than 5 times.

3. Operate control lever 10 times or more with a full stroke (213
mm).

4. Adjust control lever by turning adjusting nut.

5. Pull control lever with specified amount of force. Check lever
stroke and ensure smooth operation.

Number of notches: 10 - 11 [196 N (20 kg, 44 |b})]
6. Bend warning lamp switchplate. Warning lamp should come on

when lever is pulled “A” notches. It should go off when the

lever is fully released.
Number of “A” notches: 1

(6]
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A
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ANTI-LOCK BRAKE SYSTEM

Purpose

The ABS consists of electronic and hydraulic components. It allows for control of braking force so that iock-

ing of the wheels can be avoided.

The ABS;

1} Ensures proper tracking performance through steering wheel operation.
2) Enables obstacles to be avoided through steering wheel operation.

3) Ensures vehicle stability by preventing flat spins.

Operation

e When the vehicle speed is less than 10 km/h (6 MPH) this system does not work.

e The Anti-Lock Brake Systermn (ABS) has self-test capabilities. The system turns on the ABS warning lamp
for 1 second after turning the ignition switch ON. The system performs another test the first time the vehicie
reaches 6 km/h {4 MPH). A mechanical noise may be heard as the ABS performs a self-test. This is a
normal part of the self-test feature. it a malfunction is found during this check, the ABS warning lamp will
come on.

e During ABS operation, a mechanical noise may be heard. This is a normal condition.

ABS Hydraulic Circuit

|
|
|
. ) )
I @ ® I @
P S 5 5L
0 b L L
i
Fapt I
|
' 4 I
3
@ | @ I
Hear_ N
Rear LH Front RH wheel Front LH wheel RH wheel
wheel
SBRH84D
@ Inlet solenoid valve @ Pump @ Outlet valve
@ Outlet solenoid valve & Motor @® Bypass check valve
@ Reservoir Inlet valve @ Damper

1058 BR-24



ANTI-LOCK BRAKE SYSTEM

System 'Components

Dual proportioning vaive @U
Actuator M‘ A
Front wheel sensors
Front left wheel sensor connector EM
Front right wheel sensor conneclor
LG
Rear whesl sensors
Rear left wheel sensor connactor E@
Rear right wheael sensor connector
Control unit
F&
Warning lamp
SBRIT1ICE @ﬂ:
Control unit System Description T
Magnet "¢ -
Sensor i Low carbon steel SENSOR . )
Magnetic flux . 4 Coll The sensor unit consists of a gear-shaped sensor rotor and a sen- AT
Tooth— - ! Sensor rotor sor element. The element contains a bar magnet around which a
W coil is wound. The sensor is installed on the back side of the brake
mme of ane tooth rotor. Sine-wave current is generated by the sensor as the wheel EA
rotates. The frequency and voltage increase(s) as the rotating
v: L\ speed increases.
IRA

: ive force
V: Induced electromot : SBR124B

CONTROL UNIT

a0
The control unit computes the wheel rotating speed by the signal
current sent from the sensor. Then it supplies a DC current to the
20 actuator solenoid valve. It also controls ON-OFF operation of the ST
valve relay and motor relay. If any 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 A8
system reverts to normal operation.
SBR920C
HA
oy
=8
) DX
//
SBR922C)
BR-25 1059



ANTI-LOCK BRAKE SYSTEM

System Description (Cont’'d)

ACTUATOR
The actuator contains:

An electric motor and pump

Two relays

Eight solenoid valves, each inlet and outlet for

— LH front
— RH front
— LH rear
— RH rear

These components control the hydraulic circuit. The ABS control
unit directs the actuator to increase, hold or decrease hydraulic

1060

SBRYB6D NI
pressure to all or individual wheels.
ABS actuator operation
Inlet solenoid Outlet solenoid
valve valve
Normal brake operation OFF (Open) OFF (Closed) Mgster cylmger br_ake fIL..IId pressure. is directly trans-
mitted to caliper via the inlet solenoid valve.
ic circuit i h liper brake
Pressure hold ON (Closed) OFF (Closed) Hyfdraullc circuit is shut off to hold the caliper br
fluid pressure.
Pressure Caliper brake fluid is sent to reservoir via the outlet
ABS operation ON (Closed} ON (Open) solenoid valve. Then it is pushed up to the master
decrease .
cylinder by pump.
Pr r Mast i i ist itted to
. essure OFF (Open) OFF (Closed) a.s er cylinder brake fluid pressure is transmitte
increase caliper.

BR-26



ANTI-LOCK BRAKE SYSTEM

Removal and Installation

CAUTION: _

Be carefui not to damage sensor edge and sensor rotor teeth.
When removing the front or rear wheel hub assembly, first
remove the ABS wheel sensor from the assembly. Failure to g
do so may resuit in damage to the sensor wires making the

sensor inoperative.

WHEEL SENSORS WA

SEC. 476
Front wheel sensor Rear wheel sensor EM
LG
E@®
/ FE

/

/ M7
AT

(18 - 2.4 kg-m, 13 - 17 fi-Ib)
SBR9221C FA

SENSOR ROTOR

Removal

1. Remove the drive shaft and rear wheel hub. Refer to “Drive &}
Shaft” in FA section and “Wheel Hub” in RA section.

2. Remove the sensor roter using suitable puller, drift and bear-

Front sensor rotor

ing replacer. RS
Drive shaft
BT
BR984C
Rear sensor rotor EFM}\
//

EL
IDX

SBR873CA

BR-27 1061



ANTI-LOCK BRAKE SYSTEM

Removal and Installation (Cont’d)

Front sensor rotor Installation

Install the sensor rotor. For front sensor rotor, use hammer and
wooden block. For rear sensor rotor, use suitable drift and press.
e Always replace sensor rotor with new one.

Wooden block

SBRY85C

Rear sensor rotor Press

e Pay attention to the dimension of rear sensor rotor as show in
figure. '
h: 12.5 - 13.5 mm (0.492 - 0.531 in)

Suitable drift

rotar
Wheel hub
SBR9SEC

CONTROL UNIT
Location: Driver side dash side lower.

e Make sure that the sensor shield ground cable is secured
with lower mounting bolt. :

/@43 - 59 Nem
= {0.44 - 0.6 kg-m,
~ 382 - 521 In-Ib)

/
/ //
SBHO923CA

ACTUATOR

Removal

1. Disconnect batiery cable. _ _

2. Drain brake fluid. Refer to "Changing Brake Fluid” (BR-4).

3. Remove air cleaner and duct.

4. Apply different colored paint to each pipe connector and actua-
tor to prevent incorrect connection.

5. Disconnect harness connectors, brake pipes and remove fix-
ing nuts and actuator ground cable.

Instaliation

CAUTION:
e After installation, refill brake fluid. Then bleed air. Refer to
“Bleeding Brake System” (BR-4).

Temporarily install actuator on the bracket.
Tighten actuator ground cable.

Connect brake pipes temporarily.

Tighten fixing nuts.

Tighten brake pipes.

Connect harness connectors and battery cable.
Install air cleaner and duct.

NoOOTh LN~
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TROUBLE DIAGNOSES

SEF234G

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 actuator. 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 intermit-
tently rather than continuously. Most intermittent problems 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 taik
with a customer who approaches with a ABS complaint. The cus-
tomer is a very good source of information on such problems;
especially intermittent ones. Through the talkks with the customer,
find out what symptoms are present and under what conditions
they occur.

Start your diagnosis by looking for “conventional” problems first.
This is one of the best ways to troubleshoot brake problems on an
ABS controlled vehicle. Also check related Service Bulletins for
infermation.

BR-29
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TROUBLE DIAGNOSES

-]

OK

p @ j,--l\.v'l.':lx. line

MAX o
| Min. line

SBR451D

SBR389C

I‘“-- = ’
‘-.
SBR336C

Preliminary Check

Check brake fluid level in reservoir tank.

Lew fluid level may indicate brake pad
wear or feakage from brake line.

B| !
Check brake line for leakage. NG | Repair.
OK
il
Check brake booster for operation and air NG‘ Replace.
tightness. Refer to BR-10. "
OK
A
Check brake pads and rotor. Refer to NG‘ Replace.
BR-12, 14, 16, 20. o
OK
Check brake fluid level in reserveoir tank. NG; Fill up brake fluid.
OK
D 4
NG

Check waming lamp activation.
When ignition switch is turned cn, warning
lamp turns on.

.| Check fuse, warning lamp
"| bulb and warning lamp cir-

cuit.

OK

F

Check warning lamp for deactivation.
When ignitien switch is turned on, warning
lamp turns on, then deactivates after 1
second.

NG

OK

h 4

Drive vehicle at 30 km/h (20 MPH) for at
least one minute.

r

Go to Self-diagnosis (BR-

| as, 40).

Ensure warning lamp remains off while
driving.

NG

.| Go to Self-diagnosis (BR-
| 38, 40).

OK

¥

END

BR-30




TROUBLE DIAGNOSES

Component Parts and Harness Connector
Location

[¥ Front wheel sens

Front right wheel
sensor cohnector

[Z] Motor relay and actuator relay \
Qrs

E Front left wheel sensor connector /

Dual proporticning valve~\

[FRear whes! sensors
Hear left wheel sensor connector
Il Rear right wheal sensor connector

Control unit

A
NS

A3 At

e,

f ABS actuator _..\\“ \
<] 1 \ ’-Tijﬁ?ff‘

Located inside the driver’'s
lower dash side El‘:-)

"\

N

j
u 7 'i\r
o
/( Sensor shield

— ABS actuater ground R\ @
D)

&
0 @ground

R Front"?ight strut tower —

/
1T —Hl —/
(M102) Front right 1‘\'

(5

wheel sensor

e el
whee! sensor 2 AN
H E N Rear tire
Rear left wheel sensor
7
R

B105) Rear right wheel sensor
- ~

S

@

WA

EM

G

sBR7sapa 1065
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TROUBLE DIAGNOSES

int Check

inpo

t Diagram for Quick Pi

ircui

C
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Ni-YY
G 11
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L
NI="Y
| o § 1 W,
HOLYNLOY 1N0—y4
OHINGD | T
sav NI—-¥4
L
1N0-14
1L
NI-T14
—
JOLOW
HALIN =
NOILYNISNOD
s AVI3Y
ONINYYM (€) N2 | Ml |
say QIGN3T0S 0 sav Y9
SYTT L
WNIT
snd 3sna 3181504
1HYLS 40 NO
HOLIMS NOILIND|

ye

T4

£S

9z

s

£E

LINA
ICHLINQD
SBv

(43

0f
&1

BE
6¢
8z

91

9
gl

Zl
£l

Bt
L

¥l
Gt

¥

]

4 1INSNGD 804

[4 HOL1DINNGCD

) WNIT Y1
L

.

o o H HOSNIS
: QY TAIHM V3
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- =,
s L h@ TA3HM V3N

H1 30SN3S

ae :
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7 Fr{~_) __HYHOSN3S
T _ 133HM LNOM
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TROUBLE DIAGNOSES

Wiring Diagram — ABS —

IGNITION SWITGH ] - -
ON or START BATTERY BR-ABS-01
FUSE
T | T BLOCK Gl
{J/8) Refer to EL-POWER.
% 104 10A 104 ﬁ _
D i
[5K]] = 6] ] iz MA
oK ) 8J 7K
R GY G RfY EM
I comainarion IJ_||T| @m RGP ToEL-STOPIL
e
SARNING Lampy | RFLEASED sToP LG
MB2) |
L e oepResseD | Siiror
L/R EG
2
| I
R AIG
P [ e
R/G
Li“ CL
. ] UF{* : > Next page
i M
GY LR RIG
[l [Em Fesll
0z SiTA BLS 7 A AT
CONTROL
UNIT
AXD TXD DIAG L GND2 GND1 GND =
[Ce]] Ea] ie]] TE ES]
BR/Y P P8 B B B
| | | 1 1 |
BR/Y a P/B a B8 a .
E101
..... .......... ........ )
(Ep o2 - {08l (=1 AL - - - - A2 - - - - B
BRAY ] P/B B B B
| [ |
r._.—’ﬁ ST
R/Y BR/Y p P/B B B B B
! ! 2 4 8 DATALINK @ RS
CONNECTOR o
FOR CONSULT = .2 =
M13 M73 7
=)
Refer to last page (Foidout page). '
1[2]3]4]s]6][7
° 91011121314@
GY B = A
___________________________ . E106
! |
| [TelaYeNal=]q Bl S E /=N R ER 3
BEHEEHNEEAE M\:,Z 0| 39] 38|37 | [36] a5 24]33]32 : &L
b e e i
)4
Lt12]2al«]sl6Izlelelolni2fahalshefiz]slrelocieill 2o [23 |24 [25 {25 |27 [ 28] m
T2 30 [ 31 [ 32 ] 33 | 3¢ [[as]asfar]aalaa]ec]et [azf4slad]as aaar]aa]] a2 [ 50 [ 51 [ 52 [ 53 1 54 [ 55 |
Iss]s7]58]59160]61[s2]s3]64 |65 6sle7] s8] 637071 [72|7al7akra e r7]7a 7] a0l a1 a2 3] B

MBR286A
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TROUBLE DIAGNOSES

BATTERY

Y/B Y
[ I e I
é 6 MOTOR
RELAY
A ]
G/R

page

Precedinquuﬁ{z 'I ZI

Wiring Diagram — ABS — (Cont’d)

BR-ABS-02

Refer to EL-POWER.

BR

DIODE (E121

PN ABS
CONTROL
RR RR |ACTUATOR
N SoUT|@D,

4 vy It Iy vy v b v B
Y/B G/R LGR L GY/R GY  BRW BR LG/R LG PUMN PU
[l s ] (1 el Gl [Gel (e _IGsT Fe]l [l
UR MR VR UM FL FL FR FR RL RL AR RA ABS
S N ouT IN ouT IN ouT IN cuT SSSH_THOL
3ls]7

1
™ (5 B
71y "Gy W

[en]&]e]]
=
@

(E79
w

(

[1[2]3T4aTsTsI7]alsc[u]2faliafts[eli7[eia]ecf2] 22 [23 T 24 [ 25 [ 26 [ 27 | 28 |

E1EAEIEAEIE] B EEE

60|61

39)40|41 42

43]44]45[46]47]48

Jagfsolst[sz]sa3]54][55])

|sai57]58]59 a2r3]s4]65]65 167

68]69170{71]72

73|74]75|78]77]7e 79l a0]8 1[a2]8s]

.

MBR28TA
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TROUBLE DIAGNOSES
Wiring Diagram — ABS — (Cont’'d)

BR-ABS-03
CONTROL
FLSS FR 58 RR 83 RL 88 o @E
FL. 55 GND GND FR 53 RR S8 GND GND RL 55

0
[y
—
9]
[=a}
)

-
{
B
E
=

(F=======7n

[} ]

[ ;!

i [

[ )

[ [}

c-------@

TR I

[} ! ! |

| Pt

[ 1t

1! 11

[ 1 !

o---o I
L.

NI |

i I [ |

i | !

[ [

1 | 11

v f 1 !

®--—-0 I

._'I o

NI |

[} I | |

o [

bt 11

(. (I |

(W v

o---@ |

F 9

i R
o =

4:1
=

R G B w PU LG BR Y
N EE

QE%
=
7]
O
0
NTTTR
! I {
[ [
| [
1 i
v [}
- @
AT A
T l %
- i 1
- i1
[ 1|
P '
v v !
o-—-o
AT
! I I I
[ i |
1 I
[ 1|
S E——,
v [
®-—-9
&
= 2

] I FRONT - LG Y

WHEEL : FA

SENSOR — —

it = N X «L___TJe

E | |
| l ! A
| t | m
A ) 4

REAR REAR
SENSOR Snsom B
RH [H =
BicS RS
Refer to last page (Foldout page). _
A a i[2]3]c=f4]5[6]7 >
' 891011|1213141516 '
GY GY BR
A
[T T2TaT4fs]s l[7|al9]10]11T2]1—f141‘5!7[17]73]1—[20|21}| 22 23] 2425|2627 [ 28] m [EL
[20 T30 [ 31 [ 32 33 [ 34 [[as]ae]a7]38]x saefasfes][ 4o [ so[ o7 [ o2 [ oa] o4 65 | |IETD
I56]57]58]59 )06 1]62[53 54 55 ss 87 se 59 70 71|72]73] 74|75 ] 76177 | 78] 0ls0] 81[a2]aa] B
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TROUBLE DIAGNOSES

Self-diagnosis

FUNCTION

¢ When a problem occurs in the ABS, the warning l[amp on the
instrument panel comes on. To actuate the self-diagnostic
results mode, ground the self-diagnostic (check) terminal
located on “Data link connector for CONSULT”. The location
of the malfunction is indicated by the warning lamp flashing.

' SELF-DIAGNOSIS PROCEDURE

Drive vehicle over 30 km/h (20 MPH) for
at least one minute.

e v
/Z Turn ignition switch “OFF".
v

LY .
. Data link connector

. for CONSULT Ground terminal “4” of “Data link con-
(Ground terminal necter for CONSULT” with a suitable har-
4 with a suitable harness.) SBR926CB| | ness.

10 y

Turn ignition switch “ON” while ground-
ing terminai “4™.
Do not depress brake pedal.

B !

After 3.0 seconds, the'warning lamp
starts flashing to indicate the malfunction
code No. (See NOTE.)

L@f% EE—:_—— BRAKE . ¢

SBR920C| | Verify the location of the malfunction with
the malfunction code chart (BR-38). Then

- make the necessary repairs foilowing the
diagnostic procedures.

!

After the malfunctions are repaired, erase

the malfunction codes stored in the con-
el =los trol unit. Refer to “HOW TO ERASE

clcin=lo58 || SELF-DIAGNOSTIC RESULTS* (BR-37).

) !

20

ol

\= Data iink connector Rerun the self-diagnostic results mede to
for CONSULT verify that the malfunction codes have
{Disconnect the hamness.) sBRoz7cB| | been erased.
- NOTE: The indication t t
) . : The indication terminates
Disconnect the check terminal from the after five minutes.
gl’ound. The Self'd|agn03t|c results mode However, when the lgn"ion
1S now complste. switch is turned from
¥ “OFF” to “ON", the indica-
tion starts flashing again.
®



TROUBLE DIAGNOSES
Seif-diagnosis (Cont’'d)
®

)

Check warning lamp for deactivation after
driving vehicle over 30 km/h (20 MPH)
for at least one minute. @Jﬂ

v

After making certain that warning lamp (WA
does not come on, test the ABS in a safe
area to verify that it functions properly.

EM

HOW TO READ SELF-DIAGNOSTIC RESULTS (Malfunction codes)
¢ Determine the code No. by counting the number of times the warning lamp flashes on and off. Le
o When several malfunctions occur at one time, up to three code numbers can be stored; the latest mal-

function will be indicated first.
e The indication begins with the start code 12. After that a maximum of three code numbers appear in the 5¢
order of the latest one first. The indication then returns to the start code 12 to repeat (the indication will

stay on for five minutes at the most).

¢ The malfunction code chart is given on the next page. EE
CL
Example: Code No. 32 REAR SENSOR SHORT-CIRCUIT MT
Start code: 12 CODE No. 32 e
Tens digits Units digits Tens digits Units digits
ON :
Warning | | | | | A\T
lamp  oFF
ek ' U - doe FA
3.0 06 09 0_3@_3 33 06 06 0.6 0.6 0.6 09 0.3 \0.3
0.3 0.2 Unit: Second
ON
iGN RA
OFF
SBR457D

ISP HOW TO ERASE SELF-DIAGNOSTIC RESULTS

g (Malfunction codes) |
ON ,i— a. Under the self-diagnostic results mode, the malfunction ST
|
|
|

memory erase mode starts when the check terminal is discon-~

OFF nected from the ground.

Check ten’ninall

b. The self-diagnostic results (malfunction codes) can be erased

(ehesonmect] ' | | | | l ! by grounding the check terminal more than three times in suc- A9

Ground ™™ — . " cession within 12.5 seconds after the erase mode starts. (Each
----------- T grounding must be longer than one second.) BT

' "7 Malfunction code The ABS warning lamp stays on while the self-diagnosis is in ™

Ty e A R256 the erase mode, and goes out after the erase operation has
been completed. MA

¢. The seli-diagnosis is also completed at the same time. (Refer

fo BR-36.)

=

After the erase operation is completed, it is necessary to rerun g
the self-diagnostic mode to verify that malfunction codes no
longer appear. Only the start code (12) should be indicated
when erase operation is completed and system is functioning |3y
normally.

BR-37 1071



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

MALFUNCTION CODE/SYMPTOM CHART

Code No. (No. of LED flashes)

Malfunctioning part

Diagnostic procedure

12 Self-diagnosis could not detect any malfunctions.
45 Actuator front left outlet sclenoid valve 1
46 Actuator front left inlet solenoid valve 1
41 Actuator front right outlet solenoid valve 1
42 Actuator front right inlet seolenoid valve 1
51 Actuator rear right outiet solenoid valve 1
52 Actuator rear right inlet soienaid valve 1
55 Actuator rear left inlet solenoid valve 1
56 Actuater rear left inlet solenoid valve 1
25 Front left sensor {open-circuit) 2
26 Front left sensor (short-circuit) 2
21 Front right sensor {open-circuit) 2
22 Front right sensor (short-circuit) 2
35 Rear left sensor (open-circuit) 2
36 Rear left sensor (short-circuit) 2
31 Rear right sensor (open-circuit) 2
32 Rear right sensor (short-circuit) 2
18 Sensor rotor 2
61 Actuator motor or motor relay 3
63 Solenoid valve relay 4
57 Power supply (Low voltage) 5
71 Control unit 6
Caontrol unit power supply circuit
Warning lamp stays on continu- Warning Iqmp bulb circuit.
ously. Ccntrol. unit or control unit connector 13
Solenoid valve relay stuck
Power supply for solenoid valve relay coil
;\::;:iggslémp stays on, during self- Control unit -
War.ning lamp does not work before | Fuse, warning lamp bulb or warning lamp circuit 12
engine starts. Cantrol unit
T -
Pedal vibration and noise — 7
Long stopping distance — 3
Unexpected pedal action —
—_ 10

ABS does not work.

ABS waorks frequentty.

BR-38



TROUBLE DIAGNOSES

CONSULT
CONSULT APPLICATION TO ABS
SELF-DIAGNOSTIC
TE ACTIVE TEST
ITEM RESULTS DATA MONITOR al
Front right wheel sensor X X —
Front left wheel sensor X X — MA
Rear right wheel sensor X X -
Rear left wheel sensor X X —
EM
ABS sensor X —_ —
Stop lamp switch — X — e
Front right inlet solenoid valve X X X
Front right cutlet solenoid valve X X X
Front left inlet solenoid valve X X X EG
Front left outlet solenoid valve X X X
Rear right inlet solencid valve X X X BE
Rear left iniet solenoid valve X X X
Rear right outlet solenoid valve X X X GL
Rear left outlet solenoid valve X X X
Actuator solenoid valve relay X X — M7
Actuator motar relay
(ABS MOTOR is shown on the Data Monitor X X X
screen.} AT
ABS warning lamp — —
Battery valtage X X it FA
Contral unit X - —
X: Applicable BA
—: Not applicable
ECU part number mode
Ignore the ECU part number displayed in the ECU PART NUMBER MODE. Refer to parts catalog to order
the ECU.
8T
RS
BT
[FlA
EL
(B4
BR-39 1073
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TROUBLE DIAGNOSES

connector

for CONSULT
SBF326H

NISSAN

CONSULT

by

START

[ SUB MODE |

SEF392

O]

ly SELECT SYSTEM

[l

ENGINE

AT

AIRBAG

ABS

S T | B

|
|
|
|
|
s

R385C

In SELECT DIAG MODE

SELF-DIAG RESULTS

| DATA MONITOR

| acrve TEST

| ECU PART NUMBER

L

l

O]
|
|
)
|
|
|

5574128

B SELF-DIAG RESULTS B[]

FAILURE DETECTED TIME
FR AH SENSOR 0
[OFEN]) _

[ ERASE || PRINT

SBROS0C

CONSULT Inspection Procedure
SELF-DIAGNOSIS PROCEDURE

1} Turn ignition swilch OFF.
2) Connect CONSULT to Data Link Con-
nector for CONSULT.

1) Start engine.
2) Drive vehicle over 30 km/h (20 MPH}
for at least one minute.

r

[B} 1) Stop vehicie with engine running
and touch “START” on CONSULT
screen.

2) Touch “ABS”.

D 3) Touch “SELF-DIAG

RESULTS".

® The screen shows maximum three

malfunctions,

& Does the screen show the detected

malfunction?

No

Y

Yes

A

MALFUNCTION REPAIR

Make the necessary repairs following the
diagnostic procedures.

WARNING LAMP
INSPECTION

Check warning lamp and
the circuit and repair if
necessary.

,

After repairing the malfunctions, start
engine. Then erase the self-diagnostic
results stored in the control unit by touch-
ing “ERASE".

Are the self-diagnostic results erased?

Yes

h 4

Check warning lamp for deactivation after
driving vehicle aver 30 km/h (20 MPH) for
at least cne minute.

Does the warning lamp activate?

Yes

No
Y

End

Y

Go to E] above,

Note: “SELF-DIAG RESULTS” screen shows the detected malfunction and
the times of ignition switch ON and OFF after it occurred.

BR-40




TROUBLE DIAGNOSES

CONSULT inspection Procedure (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

Diagnostic item Diagnostic item is detected when ... Eﬁgggi}g

FR RH SENSOR e Circuit for front right wheel sensor is open. 2

[OPEN]*1 {(An abnormally high input voltage is eniered.) @l
FR LH SENSOR e Circuit for front left wheel sensor is open, o

[OPEN]1 {An abnormally high input voltage is entered.)

RR RH SENSOR e Circuit for rear right sensor is cpen. 2 A
[OPEN]"1 {An abnormally high input voltage is entered.)

RR LH SENSOR e Circuit for rear left sensor is open. 2

[OPEN]*1 (An abnormally high input voltage is entered.) i
FR RH SENSCR ® Circuit for front right wheel sensor is shorted. 2

[SHORT]* (An abnormally low input voltage is entered.)

FR LH SENSCR » Circuit for front left wheel sensor is shorted. 2 [L@
[SHORT]" {An abnormally low input voltage is entered.)

RR RH SENSCR & Circuit for rear right sensor is shorted. 2

[SHORT]*1 {An abnormally low input voltage is entered.)

RR LH SENSOR e Circuit for rear left sensor is shorted. 9 EG
[SHORT™ {(An abnormally low input voltage is entered.)

ABS SENSOR * Testh damage on sensor rotor or improper installation of wheel sensor. 2
[ABNORMAL SIGNAL] (Abnormal wheel sensor signal is entered.) FE
FR RH IN ABS SOL e Circuit for front right inlet solenocid valve is open. 1

[OPEN] {An abnarmally low output voltage is entered.)

FR LH IN ABS SOL e Circuit for front left infet solenoid valve is open. 1 @L
[OPEN] {An abnarmally low output voltage is entered.)

RR RH IN ABS SOL e Circuit for rear right inlet solenoid valve is open. 1

[OPEN] {An abnormally low output voltage is entered.) MT
RR LH IN ABS SOL o Circuit for rear left inlet solenoid valve is open. 1

[OPEN] (An abnormally low output voltage is entered.)

FR RH IN ABS SOL e Circuit for front right inlet solencid valve is shorted. ) AT
[SHORT] (An abnormally high output voltage is entered.}

FR LH IN ABS SOL # Circuit for front left inlet solenoid valve is shorted. 1

[SHORT] (An abnormally high output voltage is entered.) EA
RR RH IN ABS SOL & Circuit for rear right inlet solenoid valve is shorted. 1

[SHORT] {An abnormally high output voltage is entered.)

RR LH IN ABS SOL & Circuit for rear left inlet solenoid valve is shorted. 1
[SHORT] {An abnormally high output voltage is entered.)

FR RH QUT ABS SOL e Circuit for front right outlet solenoid valve is open. 4

[OPEN] {An abnormally low output voltage is enterad.)

FR LH QUT ABS SOL e Circuit for front left outlet solenoid valve is open. 1

[OPEN] (An abnormally low output voltage is entered.)

RR RH OUT ABS SOL # Circuit for rear right outlet solencid valve is open. 1 ST
[OPEN] (An abnormally low output voltage is entered.)

RR LH OUT ABS SOL ® Circuit for rear left outlet sofenoid valve is open. 1

{OPEN] (An abnormally low ocutput voltage is entered.)

FR RH OUT ABS SOL e Circuit tor front right outlet solenoid valve is shorted. 1 RS
[SHORT] {An abnormally high output voltage is entered.}

FR LH QUT ABS SOL e Circuit for front left outlet solenoid valve is shorted. 1

[SHORT] {An abnormally high output voltage is entered.) BT
RR RH OUT ABS SOL o Circuit for rear right outlet solencid valve is shorted. 1

[SHORT]) (An abnormally high output voltage is entered.)

RR LH OUT ABS SOL @ Circuit for rear ieft outlet solencid valve is shorted. 1 FA
[SHORT] (An abnormally high output voltage is entered.)

ABS ACTUATOR RELAY ® Actuator solencid valve relay is ON, even control unit sends off signal. 4
[ABNORMAL] : e Actuator solenoid valve relay is OFF, even control unit sends on signal. =
ABS MOTOR & Circuit for actuator motor is open or shorted. 3
[ABNORMAL] e Actuator motor relay is stuck.

R/ABT[EI:\;; VoLt & Power source voltage supplied to ABS control unit is abnormally low. 5 [oX
CONTROL UNIT # Function of calculation in ABS control unit has failed. 6
*1: Be sure to confirm the ABS warning lamp illuminates when the ignition switch is turned ON after repairing the shorted sensor

circuit, but the lamp goes out when driving the vehicle over 30 km/h (20 MPH) for one minute in accordance with SELF-DIAGNO-
SIS PROCEDURE.
BR-41 1075
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CONSULT Inspection Procedure (Cont'd)
DATA MONITOR PROCEDURE

1) Turn ignition switch OFF.
2} Connect CONSULT to Data link connector for CONSULT.
3) Turn ignition switch ON.

NISSAN
CONSULT
[l
.‘u{j
START

A

[ SUB MODE__]

SEF3g2l

1) Touch “START" on CONSULT screen.
B 2) Touch “ABS”.
3) Touch “DATA MONITOR".

r

E] b setect system  []]
ENGINE

A/T

[8] 1) Touch “SETTING” on "SELECT MONITOR ITEM” screen.
2} Touch “LONG TIME” on “SET RECORDING COND” screen.
[®) 3) Touch “START” on “SELECT MONITOR ITEM”.,

ABS

JJ
AIRBAG |
|
|
)

T

R3BEC)

[ SELECT DiaG MODE [ ]]
| SELF-DIAG RESULTS
| DATA MoNITOR

| ACTIVE TEST

| ECU PART NUMBER

L
L

L

55T412B

2 [[B SELECT MONITOR ITEM |

ALL SIGNALS

L SELECTION FROM MENU |
I | |
L l
L |

[ sETTiNG || START |

SBRY38C

M seT RECORDING COND

MANU TRIG

LONG TIME

AUTO TRIG
HI SPEED

—_F_II

SBRO37C

BR-42




TROUBLE DIAGNOSES

NISSAN

CONSULT

CONSULT Inspection Procedure (Cont’d)

ACTIVE TEST PROCEDURE

¢ When conducting Active test, vehicle must be stationary.

o When ABS warning lamp stays on, never conduct Active test.

[
u"{i
START

1) Turn ignition switch QFF,

2) Connect CONSULT to Data link connector for CONSULT,

33 Turn ignition switch ON.

A

Y

l SUB MODE |

SEF392|

o]

e e ————

1) Touch “START” on CONSULT screen.

B 2) Touch “aBS™.
3) Touch “AGTIVE TEST".

EM

i SELECT SYSTEM [ ]|

4

LG

ENGINE
A/T

[® 1) Select active test item by touching screen.

2) Touch “START".

EC

AIRBAG

4

Carry out the active test by touching screen key.

|
|
|
ABS |
|
|

R3B5C

I'h seLecT DIAG MODE
[ seLFDIAG RESULTS
| DATA MONITOR

[ AcTivE TEST
| ECU PART NUMBER

L
[

S8T412B|

[l seLect TesT tTEM

{ FR AH SOLENOID
{ FR LH SOLENOID
[ RR RH SOLENOID

| RR LK soLENOID
[ ABS MoTOR

|

I I O I}

SBRY76C

W FR RH SOL TEST W

F_"] SELECT MONITOR ITEM

MAIN SIGNALS .

ISELECTION FROM MENU I
I ]
| |
[ START

|
SBRI34C)

BR-43

GL

AT

FA

1077
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TROUBLE DIAGNOSES

DATA MONITOR MODE

CONSULT Inspection Procedure (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
FR RH SENSOR
FR LH SENSOR Drive vehicle. Displays computed vehicle speed from wheel sensor signal.

RR RH SENSCOR
RR LH SENSOR

{Each wheel is rotating.}

Almost the same speed as speedometer.

STOP LAMP SW

Turn ignition switch ON and
depress brake pedal.

Depress the pedal: ON
Release the pedal: OFF

FR RH IN S8OL
FR RH OUT S0OL
FR LH IN SOL
FR LH QUT SOL
RR RH IN SOL
RR RH QUT SOL
RR LH IN SOL
RR LH OUT SOL

Ignition switch is turned ON or
engine is running.

Operating conditions for each solencid valve are indicated.

ABS is not operating: OFF

ACTUATOR RLY

MOTOR RELAY

WARNING LAMP

BATTERY VOLT

ignition switch is turned ON or
engine is running.

Displays ON/OFF condition of ABS actuator relay.
When turning ignition switch ON, ABS actuator relay is oper-
ated.

ABS is not operating: OFF
ABS is operating: ON

Warning lamp is turned on: ON
Warning lamp is turned off: OFF

Power supply voltage for control unit

ACTIVE TEST MODE

TEST ITEM 'CONDITION JUDGEMENT
Brake fluid pressure control operation
FR RH SOLENOCID
FR LH SOLENOID IN SOL ouT SoL
RR RH SOLENOID UP {Increase}; OFF OFF
RR LH SOLENOID ignition switch is turned ON. KEEP (Hold}: ON OFF
DOWN (Decrease); ON ON

ABS MOTOR

ABS actuator motar
ON: Mator runs
OFF: Motor stops

Note: Active test will automatically stop ten seconds after the test starts. (TEST IS STOPPED monitor
shows ON.)

BR-44
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ABS actuator

SBR792D

E DISCONNECT
A€

E(C/UNITCONNECTOH I
28 ¢ 29« 30
\_’_I

@

SBR714D

Y M Sclenoid valve
1.5. BRSO A GE)

GISCONMECT

{al ]

L =

|

SBR764DC

Ground Circuit Check
ACTUATOR MOTOR GROUND

e (Check resistance between actuator motor ground terminal and

body ground.

Resistance: 0Q

CONTROL UNIT GROUND
o (Check resistance between the terminals and ground.

Resistance: 0Q

ABS SOLENOID VALVE RELAY GROUND

e (Check resistance between solencid valve relay terminal @
and ground.

Resistance: 0Q

BR-45

VA

=R

LG

2C

FE

CL

M

AT

FA

RS

BY

FHA

EL

1079



TROUBLE DIAGNOSES FOR SELF-DIAGNOSTIC ITEMS

@ fio
Fusible link

ABS sclenoid
valve relay (E79)

Fuse ABS warning lamp

ABS actuator
connhectors

(body side)
*

Diagnostic Procedure 1 (ABS actuator solenoid

valve)

Malfunction code No. 41, 45, 51, 55, 42, 46, 52, 56

1. Disconnect connectors from control
unit, ABS actuator and ABS solenoid
vaive relay. Check terminals for dam-
age or loose connections. Then recon-
nect connectors.

2. Carry out seli-diagnosis again.

Does warning lamp activate again?

No

>

Ihspection end

y

Yes

ABS ACTUATOR SOLENOID VALVE
CHECK

1. Disconnect connectors from control unit

and ABS actuator.
2. Check resistance between control unit

{ABS actuator side)

ATIE
NG,

1430547
14+15+16+17
—_——

[Q]

2-pin connector
(ABS actualor side)

o @

SBR7670B

1080

OK
—»® (Go to next page.)

side} terminals and ABS actuator 2-pin
connector {ABS actuator side) ter-
minals.

Resis-

ABS actuator
tance

Code No.

41
45
51
55

@@

4.4 - 6.0Q

42
46
52
56

8.5 - 9.50

@@ @@

oP@eelele

2 37 33 5 26 54 25 53 34 6 30
ABS control unit connector terminals and ABS actuator
2-pin connector (ABS actuator
SBR103EA, Sfde) terminals.
A DISCONNECT Control ABS Resis-
. =) T DISCONNECT Code No. unit actuator tance
T.3. Ené TS, Gé} 41 ) [T
45 &) a9
C/UNIT CONNECTOR ABS actuator 4.4 - 6,00
i 51 @ ®
T 6. 25 28 2-pin connector =5 ) @
33 .34 - 53 . 54 {ABS actuator side) ) © )
@ 46 & @ 8.5-9.50
52 ® ® cE
56 6 ®
NG
SBRT66DB E r
— 1. Disconnect ABS actuator 8-pin connec- OK_ Check the following.
E -y tor. ® Harness connectors
ABS actuator E} 5 Check resist bet ABS act
8-pin connector - Check resistance between actua- (E61),
ABS actuator tor 8-pin connector {ABS actuator e Harness for open or

short between actuator
connector and control
unit

® Harness for open or
short between actuator
8-pin connector and
actuator 2-pin connector

If NG, repair harness or

connactors.

@ o
=
[}

BR-46




TROUBLE DIAGNOSES FOR SELF-DIAGNOSTIC ITEMS

Diagnostic Procedure 1 (ABS actuator solenoid

valve) (Cont’'d)

!

DISCONNECT
(ma!

Solenoid valve ABS actuator

relay (€79 2-pin conneclor
%’I /B {body side) (EE5)
P T2
o] Y-
SBR7680DB

Check resistance between solencid vaive | OK | Check the following.
> g
terminals @, ® ., ® , @, @, (&, (9, @. e Harness connectars
Resi (E69), (E65)

ABS actuatar t::('; # Harness for open or
ouT @ ®. @ short between actuator
solenoid % ® 0 182.% g covnector and control
vaive @ - @ . unit

@, @ ® Harness for open or
IN = —
Solenoid &.® 129 - short between actuator
vave |0l W, @, 15.50 8-pin connector and
® @ actuator 2-pin connector
N @ 9.9.9 170 If NG, repair harness or
salenoid @ ®.@ 19.00 connectors.
valve ® 7
NG
A
Replace ABS actuator.
@
NG

1. Remove solencid valve relay.

2. Check continuity between ABS actuator
2-pin connector (body side) termi-
nal @ and solenoid valve relay terminal
@.

Continuity should exist.

OK

r

Go to Diagnostic Procedure 4, BR-53.

BR-47

Y

Check the following.

® Harness connectors
-

® Harness for open or
short between actuator
connector and solenoid
valve relay terminal
(relay box side)

If NG, repair hamess or

connectors.

MA

£

LC

EG

RS

A

EL

1081
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TROUBLE DIAGNOSES FOR SELF-DIAGNOSTIC ITEMS

Front
RH

Front
LH

Rear
LH

Rear wheel sensor
BH  connectors
(sensor side}

Diagnostic Procedure 2 (Wheel sensor or rotor)
Malfunction code No. 21, 22, 25, 26, 31, 32, 35, 36 or 18

Rear RH

L|

9 10 15 14

13 12
ABS control unit

11 38

1. Disconnect connectors from control unit
and wheel sensor of malfunction code
No. Check terminals for damage or
loose connections. Then reconnect con-
nectors.

2. Cany out self-diagnosis again.

No .| Inspection end

Ll

Repair harness and connectors between
control unit connector and wheel sensor
connector.

BR-48

SBR769D Does warning lamp activate again?
Tl Yi
& DISCONNECT es
TS. r
WHEEL SENSOR ELECTRICAL CHECK | OK
[Q}’UNITCONNECTOR % (See next page.)
J4-9.11-92  15-10-38- 13 1. Disconnect control unit connector.
2. Check resistance between control unit
connector terminals.
Code No. 21 or 22 (Front RH wheel)
@ Terminals (9 and %
Code No. 25 or 26 {Front LH wheel)
SBR247DB Terminals @ and 9
Code No. 31 or 32 (Rear RH wheel)
E] Eﬁ Terminals @ and &
T.5. Code No. 35 or 36 (Rear LH wheel)
E Terminals 3 and
Front sensor Rear sensor . @ ®
Resistance: 0.8 - 1.2 k2
s s NG
El Note r Note
Q] €] CHECK WHEEL SENSOR. NG | Replace whee! sensor.
' = SBR7ED. Check resistance of each sensor.
Resistance: 0.8 - 1.2 kQ
QK
Note : Note: Wheel position should

be distinguished by
code No. except code
No. 18 {sensor rotor).




TROUBLE DIAGNOSES FOR SELF-DIAGNOSTIC ITEMS
Diagnostic Procedure 2 (Wheel sensor or rotor)

(Cont’d)
®
Note l Note @l
WHEEL SENSOR MECHANICAL CHECK NG‘ Adjust tire pressure or
" replace tire(s).
Check for inflation pressure, wear and A
size of each tire.
OK EM
Front sensor " 'ﬁé(// Note 4
-y == Check wheel bearing axial end play. LG
OK
Note I Note =G
Check clearance between sensor and NG‘ Clean sensor fixing portion,
rotor. "] or replace sensor. EE
Clearance:
Front
0.18 - 0.87 mm CL
(0.0071 - 0.0343 in)
Rear
0.23 - 0.72 mm
{0.0091 - 0.0283 in) : WiT
OK
AT
Note b Note
Check sensor rotor for teeth damage. NG Replace sensor rolor, EA
OK
’ Feeler gauge A .
7! / Check control unit pin terminals for dam- Note: Wheel position should
SBROsoc] | age or the connection of control unit har- be distinguished by
ness connectar. code No. except code
Reconnect control unit harness connector. No. 18 {sensor rotor).
Then retest.

HA

EL

BR-49 1083
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1084

BR-50

Fusible fink Diagnostic Procedure 3 (Motor relay or motor)
Malfunction code No. 61
ABS motor NG
elayED_ || ... MOTOR POWER SUPPLY CIRCUIT (Skip page.)
! = To . Check 30A i | fusible link (ABS MTR) for
' I5T7] solenoid ! ABS motor relay. For fusible link layout,
' g valve | refer to POWER SUPPLY ROUTING in EL
1 section.
: 3 2 relay :
[ R R ¢ oK
No .
1. Disconnect connectors from control unit »| Inspection end
ABS actuator and ABS actuator. Check terminals for
connector - damage or loose cannection. Then
(body side) | reconnact connectors.
— 2. Carry out self-diagnosis again.
s | Does warning lamp activate again?
Yes
y NG
r-1. Remove motor relay. »| Check the following.
2. Check voltage between motor relay ter- ® Harness cennector
TR 5 minal & and ground. . » Harness for open or
) Battery voltage shotld exist. short between motor
ABS control unit relay terminal (relay box
OK side) and fusible link
SBR104EA If NG, repair harness or
connectors.
A
DISCONHECT B . 4 NG
i CIRCUIT CHECK »| Check the following.
1.5, e Hamess connectors
Motor relay (E78) 1. Disconnect control unit connecior. ,
- & 2. Check continuity between control unit . er open or
connector terminals and motor relay short between motor
] terminals. relay terminal (relay box
s Y @ & side} and control unit
Contral unit Motor relay If NG, repair harness or
D @ connectors.
= @ @
@ @
SBR7T71DC]
Continuity should exist.
[B]
osconee & ®
L9 TS, {Go to next page.)
1.8.
[{C/UNIT CONNECTOR ]
Motor relay(E78)
- L 19 2 7
3
[2p] L] Pvslor
-
G/R *WB
- =4
L
SBR772DC
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Diagnostic Procedure 3 (Motor relay or 'motor)

BR-51

(Cont’d)
)]
l @l
MOTOR RELAY CHECK NG_ Replace motor relay.
MIA
Relay type ABS motor relay
Contingity exist-
. ence bet
SBR776D) Condition forminals @ EM
and &
’E Battery vclbltage
not applied
DISCONNECT ABS aciluator betwee%peach @ and @ No L@
Ts. E ,L.| terminal
ABS actuator 2-pin Battery voltage
e R e
(ABS actuator side)
d@ While applying battery voltage to relay N
A terminals, insert fuse into the circuit, FE
P OK
@] =& ] o
e o] sBR79308| | ACTUATOR MOTOR GROUND CHECK | NG | Check the following.
: ¢ Harness connector
o Refer to ACTUATOR MOTOR GROUND e Hamess for open or MT
Ts in Ground Circuit Check, BR-45. short between solenoid
Motor refay (E78) OK valve relay terminal
- % (relay box side) and A‘T
L | ground
5; = If NG, repair harness or
connectors. FA
D y
(EUSE) Check continuity between ABS actuator NG_ Check the foilowing.
P SBR773DC| | 2-pin connector (ABS actuator side) | ® Hamess connector
terminal @) and actuator motor positive & Harness for open or
terminal. short between actuator
Continuity should exist. connector and motor ter-
minal
OK If NG, repair hamess or Sr
connectors.
y RS
MOTOR CHECK NG‘ Replace ABS actuator,
1. Remove motor relay. BT
2. Gonnect actuator connectors.
3. Connect suitable wire between motor A
relay connector terminals @ and & .
Motor should cperate.
Do not connect wire for more than 5 EL
seconds.
OK
Y D
Go to Diagnostic Procedure 5, BR-55.
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E DISCONMECT
T.5.

Motor relay

I ]

T @

!

SBR774DC|

Diagnostic Procedure 3 (Motor relay or motor)

E DiSCONNECT
T.5.
Metor relay (E78)

B

I L

u [Q]

!

SBR775DD

DISCGHNECT
ABS actuator E}
2-pin connector 1.5.

(ABS actuator side) Remove motor

CI?_D ground.

[a]

SBR489DC

1086

(Cont'd)
. ) Na :

Replace fusible link. .| lnspection end

Does the fusible link blow out when "

ignition switch is turned “ON"?

Yes
y

MOTOR POWER SUPPLY CIRCUIT NGL Check the following.

& Harness connector

1. Remove motor relay. ® Harness for open or

2. Check continuity between motor relay short betwaen motor
terminal & and ground. relay terminal (relay box
Continuity should not exist. side) and fusible link

It NG, repair harness or
OK connectors.
v

1. Disconnect control unit connector. NG~ Check the following.

2. Check continuity between motor relay & Harness connector
terminal @ and ground. e Harness far open or
Continuity should not exist. short between motor

relay terminal {relay box
OK side) and fusible link
If NG, repair harness or
connectors.
y
1. Remove motor ground. NG_ Replace ABS actuator.

2. Check continuity between ABS actuator
2-pin connector (ABS actuator
side) terminal @ and ground.
Continuity should not exist.

OK

4

MOTOR CHECK

Go to in Diagnostic Procedure 3 (pre-
ceding page).

CK
y

Check control unit pin terminals for dam-
age or the connection of control unit har-
ness connector.

Reconnect control unit harness connector.
Then retest.

BR-52
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Fuse ABS warning lamp
T0A )

Ry
Fusible link

ABS actuator
cohnectors

Diagnostic Procedure 4 (Solenoid valve relay)

Malfunction code No. 63

(bedy side)
'—

SOLENOID VALVE POWER SUPPLY

N

G
&) (See next page.)

SBR777DC)

CIRCUIT CHECK

B

1. Disconnect contrel unit connector.

2. Check continuity between control unit
caonnector terminals and solenoid valve
relay terminals.

Solenoid val
re?;;/va ve [{C'IUN”' CONNECTOR Control unit Solenoid valve relay
UB 0 2 37 @ 2
3 @ <
el 11 LR Y8 QLG/A @ @
LG/R iws Continuity should exist.
vOK
Q]
b {Go to next page.)
SBR778DC

BR-53

Check the following.

® Harness connector

& Hamess for open or short
between solencid valve
relay terminal (relay box
side) and contro! unit

If NG, repair harness or

connectors.

4 ;1
@Iy || CHECK @l
ABS solenoid
valve relay (&9 Check 30A[d] fusible link (ABS ACTR) for
it Sl e "@ ABS solencid valve relay. For fusible link MIA,
R | — layout, refer to POWER SUPPLY ROUT- N1
“To motor %1 $5/4 E 4 ING in EL section. .
'relay ! OK
1
; 2 3 | i N EM
------- s At 1. Disconnect connectors from control unit v »| Inspection end
L 18y o - - ABS actualor_ and ABS actuator. Check terminals for :
; X damage or loose connection. Then LG
[ = — = ' reconnect connectors.
'3 1z 3z 3z B EL 2. Carry out self-diagnosis again.
BB Bl kL AR B Br, Does warning lamp activate again? EG
PR S o e Ve §E e S,
Y4y (1) 45 (3> (8- (B)-aD-(7)- lYeS
GROUND CIRCUIT CHECK NG " Repair hamess and con- ES
2 37 33 5 26 54 25 53 34 6 30 | nectors.
ABS control unit Refer to CONTROL UNIT GROUND and
ACTUATOR MOTOR GROUND in Ground €L
sBrinseal | Circuit Check, BR-45.
OK
& BISCONNECT ‘r MIW
S ‘s' d val SOLENOID VALVE POWER SUPPLY NG_ Check the following.
‘Te”c" valve CHECK " @ Hamess connector (€79)
relay (E75) ® Harness for open or short AT
1. Remove soienoid valve relay, between solenoid valve
7] 2. Check voltage between solenoid valve terminal (relay box side)
15; T relay terminal & and ground. and fusible link EA
l ® o Battery voltage should exist. If NG, repair harness or
! connectors.
OK
L 3 ¥
NG

RS

BT

A

EL
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Solenoid valve relay
) E79

s
BRl

[Q]

!

=  SBR779DC

El

ABS actuator
2-pin connector

(bedy sida)

)

L/B

N

SBR493DC

HAE

ABS actuator
2-pin connector

(ABS actuator side)
)

[Q]

SBR494DC

SBR776D

Diagnostic Procedure 4 (Solenoid vaive relay)

SOLENOID VALVE RELAY CHECK

Relay type Salenoid valve relay
Continuity existence
Conaiton Loty ol
@ &
Battery
voltage
not
applied | @ and & Yes No
between
each ter-
minal
Battery
voltage
applied
betwaen @ and @ No Yes
each ter-
minal

While applying battery voltage to relay
terminals, insert fuse into the circuit.

¢0K

Go to Diagnostic Procedure 1, BR-46.

BR-54

A 4

(Cont’d)
Cf
. - No i
Replace fusible link. »| Inspection end
Does the fusible link blow out when
ignition switch is turned “ON"?
Yes
y
RELAY UNIT POWER SUPPLY CIRCUIT NG, Check the following.
e Harness connector
1. Remove solenoid valve relay. e Harness for open or
2. Check continuity between solenoid short between solenoid
valve relay terminal & and ground. valve terminal {reiay box
Continuity should not exist. side) and fusible link
If NG, repair harness or
OK connectors.
D ,
1. Disconnect ABS actuator 2-pin connec- NGr Replace ABS relay box.
tors and control unit connector.
2. Check continuity between ABS actuator
2-pin connector (body side) termi-
nal 3 and ground.
Continuity should not exist.
OK
Check continuity between ABS actuator NG,; Replace ABS actuator.
2-pin connector {ABS actuator side)
terminal 49 and ground.
Continuity should not exist.
OK
4 .
Go to Diagnostic Procedure 1, BR-46.
)
NG

Replace solenoid valve
relay.
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Diagnostic Procedure 5 (Low voltage)

Maifunction code No. 57

1. Disconnect control unit connectors.
Check terminals for damage or loose
connections. Then reconnect connec-
tors.

2. Carry cut self-diagnosis again.

Does warning lamp activate again?

No

Inspection end

y

Yes

A& &

(C/UNITCONNECTOH I

1

m
=

GY ﬂ
P S

SBR726D)

CONTROL UNIT POWER SUPPLY
CHECK

NG

1. Disconnect control unit connector.

2. Check voltage between control unit
connector terminal (T and ground,
Battery voltage should exist when
ignition switch is turned ON.

OK

Y

@ (See below.)

CONTROL UNIT GROUND CHECK

NG

s 4

Refer to CONTROL UNIT GROUND in
Ground Circuit Check, BR-45.

OK

y

Check the following.

# Harness connector

¢ Harness for open or
short between contro!
unit and ground

If NG, repair harness or

coennectors.

Check control unit pin terminals for dam-
age or the connection of control unit har-
ness connactor.

Reconnect control unit harness connector.

Then retest.

®

!

Check 10A fuse (Engine control) for
control unit. Refer to POWER SUPPLY
ROUTING in EL section.

NG

Y

Replace fuse.

CK
\ 4

Check cantinuity between battery and
control unit connectar terminal @ .

NG

Y

OK

A 4

Check the following.

® Harness connector

e Harness for open or
short between control
unit and fuse

If NG, repair harness or

connectors.

Check battery. Refer to BATTERY in EL
section.

BR-55

EM

LG

EC

FEE

oL
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Diagnostic Procedure 6 (Control unit)
Malifunction code No. 71

Carry out self-diagnosis after erasing self-
diagnostic results, BR-36, BR-40.

:

Yes

Does warning lamp indicate code No. 71 Replace control unit.

¥

again?
Jv No

Inspect the system according to the code
No.

1090 BR-56



TROUBLE DIAGNOSES FOR SYMPTOMS

Brake pedal

' 4

Diagnostic Procedure 7 (Pedal vibration and

noise)
Yes . :
1. Apply brake. »| Carry out sefi-diagnosis.
2. Start engine. Refer to BR-36, BR-40.
3. Does the symptom appear only when
engine is started?
No
y
No

SAT7O7A

Does the symptom appear when electrical
equipment switches (such as headlamp)
are operated?

Y

Yes

A 4

Check wheel sensor shield ground
secured with control unit mounting bolt.

NG OK

r

Repair.

y

Check control unit pin terminals for dam-
age or the connection of control unit har-

ness connector.
Reconnect control unit harness connector.

Then retest. -

Note: ABS may operate and cause vibration under any of the

following conditions.

e Applying brake gradually when shifting or operating

clutch.
Low friction (slippery) road.
High speed cornering.

BR-57

Go to [F] in Diagnostic
Procedure 9, BR-58.

Driving over bumps and pot holes.
Engine speed is over 5,000 rpm with vehicie stopped.

Gl
WA

EM

Ee
FE

Gl

AT

FA

STl

RS

A

i
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SBR540A

40

SBRO20C]

1092

Diagnostic Procedure 8 (Long stopping

distance)

Disconnect ABS solenoid valve relay and
check whether stopping distance is still
long.

No

Yes

r

Perform Preliminary Check and air bleed-
ing.

Note: Stopping distance may be larger than vehicles without

| Goto B in Diagnostic

Procedure 9, BR-58.

ABS when road condition is slippery.

Diagnostic Procedure 9 (Unexpected pedal

action)
Yes L
Check brake pedal stroke. Is stroke p| Perform Preliminary
excessively large? Check, refer to BR-30.
No
- N
Disconnect ABS solenoid valve relay and ° p| Perform Preliminary
check whether brake is effective. Check, refer to BR-30.
Yes
B} y NG
Ensure warning lamp remains off while »| Carry out self-diagnosis.
driving. Refer to BR-36, BR-40.
oK
NG

CHECK WHEEL SENSOR.

1. Check wheel sensor connector for ter-
minal damage or loose connection.
2. Perform wheel senscr mechanical

check.
Refer to “WHEEL SENSOR MECHANI-

CAL CHECK”, BR-49.

lOK

Check control unit pin lerminals for dam-
age or the connection of control unit har-
ness connector.

Reconnect control unit harness connector.
Then retest,

BR-58

h 4

Repair.
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Diagnostic Procedure 10 (ABS does not work.)

Does the ABS warning lamp activate? ' Yes.; Carry out self-diagnosis.
Refer to BR-36, BR-40.
No
— Gl

Goto E] in Diagnoslic Procedure 9,

BR-58.
MA

Note: ABS does not work when vehicle speed is under 10 km/h

(6 MPH). _

EM
LG
EC

Diagnostic Procedure 11 (ABS works

frequently.) FE

CHECK BRAKE FLUID PRESSURE. NG__ Perform Preliminary

"] Check, refer to BR-30. cL

Check brake fluid pressure distribution.

Refer to dual proportioning valve inspec-

tion in “CONTROL VALVE” (BR-6). M

CK
Y

CHECK WHEEL SENSOR. NG | Repair. AT

1. Check wheel sensar connector for ter-
[FA

minal damage or loose connections.
2. Perform wheel sensor mechanical

check. .
Refer to “WHEEL SENSOR MECHANI- [RA

CAL CHECK"”, BR-49.
OK

) 4
Check front and rear axles for excessive NG_‘ Repair. |
looseness. Refer to FA section (“Front " 8T
Wheel Bearing”, “ON-VEHICLE

SERVICE”) and RA section (“Rear Wheel
Bearing”, “ON-VEHICLE SERVICE"), RS

OK

4
Check control unit pin terminals for dam-
age or the conneaction of control unit har-
ness connector.

Reconnect control unit harness connector, IFIA
Then retest.

BL

BR-59 1093
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[(C/UNITCONNECTOH 1

30 ED
L/R ﬂ
@ of

SBR715D

(B]

Salenoid valve
relay (E79)
&

4

L/B

I(CIUNIT CONNEGTOR

L

Diagnostic Procedure 12 (Warning lamp does
not work before engine starts.)

» @

L/R

[Q]
o

SBR10SEA

SOLENOID VALVE RELAY CHECK

Refer to in Diagnostic Procedure 4,
BR-54.

J,OK

Go to Diagnostic Procedure 5, BR-55.

N
WARNING LIGHT CIRCUIT CHECK G., Replace fuse.
Check 10A fuse (meter) for warning
lamp. For fuse layout, refer to POWER
SUPPLY ROUTING in EL section.
J OK
- _ NG
Check warning lamp bulb. » Replace bulb.
OK
2 NG
1. Install 10A fuse and bulb. »| Check the following.
2. Remove solenoid valve relay. # Harness connector
3. Disconnect connectors from control & Harness for open or
unit. shoit between control
4. Check voltage between control unit unit and fuse
connector terminal 8 and ground after If NG, repair harmness or
turning ignition switch “ON". connectors.
Batlery voltage should exist after
turning ignition switch “ON".
B OK
r
. NG )
FT. Remove solenoid valve relay. »| Check the following.
2. Check continuity between control unit ® Harness connectors
terminals and solenoid valve relay ter- .
minals. e Harness for open or
short between solenoid
) ) | | i
ABS control unit Solenoid valve relay \(’r?elva?' ED?(VSES;T'Q% con-
@ @ @0 trol unit
Ground @ If NG, repair hamess or
connectors.
Continuity should exist.
Note: Pay attention to tester polarity*.
J, OK
NG

Replace solenoid valve
relay.

*: Specifications may vary depending on the type of tester.
Before performing this inspection, refer fo the instruction manual of the

tester.
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[(C.’UNIT CONNECTOR []

1

GY

o

18.

Diagnostic Procedure 13 (Warning lamp stays

on continuously.)

DISCONNECT

CONTROL UNIT POWER SUPPLY
CIRCUIT

Check 10A fuse {engine control) for

control unit,
For fuse-layout, refer o POWER SUPPLY

ROUTING in EL section.

NG
——a(Go to & on BR-63.)

SBR781DC

SOLENCID VALVE RELAY CHECK

Y

Refer to in Diagnostic Procedure 4,
BR-54.

v OK

®
(Go to next page.)

BR-61

SBR240DB v OK
B] 1. Disconnect connector from control unit. NG Check the following.
2. Check voltage between control unit ® Harness connector (E1)
connector terminal (B and ground after ® Harness for open or
B el i RS turning ignition switch “ON". short between control
TS, 15, Battery voltage should exist. unit and fuse
Solengid valve It NG, repair harness or
relay (E79) E(CfUNIT CONNECTOR OK CoNNectors.
— 2 a7
L Y/B LG/R SOLENOID VALVE RELAY COIL p| Check the following.
LG/R POWER SUPPLY CIRCUIT e Harness connectors
@ 1. Turn ignition switch “OFF". L Harnéss for open or
— 2. Remove solenoid valve relay. short belween solenoid
3. Check contipuity between control unit valve relay terminal
cannecter terminals and solenoid valve {relay box side) and con-
relay terminals. trol unit
If NG, repair harness or
Control unit Solenoid valve relay connectors.
@ @
@] ® @
Continuity should exist,
OK
h 4
NG

Replace solenoid valve
relay.

A

EM

LG

EG

CL

M7

AT

FA

RS

B

HA

1095
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Diagnostic Procedure 13 (Warning lamp stays

1096

g e on continuously.) (Cont’'d)
A€ 5
C/UNIT CONNEGTCOR {]
e
UR GROUND-SHORT CHECK FOR WARN- NG_ Check the following.
@ ING LAMP CIRCUIT. "| ® Harness connector
® Harness for open or
= 1. Turn ignition switch “OFF”. short between contro!
SBR106E| | 2. Remove solenoid valve relay. unit and fuse
Disconnect connectors from control It NG, repair harness or
E % ISCONNECT unit. connectors.
Fuss block ]-_s_ E::] 3. Check continuity between control unit
[ 1 ABS actuatar connector terminal @ and body ground.
D 2-pin connector Continuity should not exist.
{body side}(E65)
Y OK
1l Tp
0 D]
@l 1 '
1] 1. Remove 10A fuse [13] (meter) for warn- | NG | Gheck the following.
e J S ing lamp. For fuse layout, refer to " e Harness connector
— SBRIGTEA POWER SUPPLY ROUTING in EL sec- ® Harness for open or
tion. short between actuator
2. Disconnect ABS actuator 2-pin connec- connector and fuse
g-iisn acf:z:gmr g e tor (E65) . It NG, repair hamess or
(ABS actuator side) T.S. 3. Check continuity between ABS actuator connectors.
2-pin connector {(body side) terminal (@
(Es4)
177156 . o and 10A fuse @ {fuse box side) ter-
1e34547 minal &.
1421516417 Continuity should not exist.
— Note: Pay attention to tester pofarity*.
@] oK
= \d
SBR7ESDB| | SOLENOID VALVE CIRCUIT NG | Replace ABS actuator.

1. Disconnect ABS actuator 8-pin connec-
tor .

2. Check continuity between each ABS
actuator 8-pin connector (ABS actuator
side) terminals and body ground.
Continuity should not exist.

OK

r

Check control unit pin terminals for dam-
age or the connection of control unit har-
ness connector.

Reconnect control unit harness connector.

Then retest.

*: Specifications may vary depending on the type of tester.
Before performing this inspection, refer to the instruction manuatl of the

tester.
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Diagnostic Procedure 13 (Warning lamp stays

on continuously.) (Cont’d)

I
TS.
[(CIUNITCON NECTOR l
! Replace 10A fuse [15]. No | Inspection end e

Does the fuse blow out when ignition

ey @ q swilch is turned “ON"? MA

Yes
SBR720D i EM
CONTROL UNIT POWER SUPPLY NG‘ Check the following.
ey g CIRCUIT | ® Harness connector [I__@
15. =N » Hamess for open or
1. Discennect control unit connector, short between control
[@UNITCONNECTOR 2. Check continuity between control unit unit and fuse EC
2 connector terminal (3 and body If NG, repair harness or
ground. connectors.
Continuity should not exist. FE

v/B ] n
OK .
CL

SB;721D

r

Check continuity between control unit con- NGk Check the following.
nector terminal @ and body ground. | » Harness connectors M
Continuity should not exist. GINGDY
* Harness for open or
oK short between actuator A

connector and solenoid
valve relay terminal

(relay box side} FA
If NG, repair harness or
connectors.

y
Check control unit pin terminals for dam-
age or the connection of control unit har-

ness connector.
Reconnect control unit harness connector.

Then retest.

RS

=

A

EL

DX
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Front brake

Master cylinder

Cylinger bore diameter
mm {in)

23.81 (15/16)

Brake model CL25VB disc brake

Cylinder bore diameter . 57.2 (2.252)
mm {in)

Pad mm {in} 1256 x 453 x 11

Length x width x thickness

(4.94 x 1.783 x 0.43)

Rotor outer diameter x thick-

280 x 22 (11.02 x 0.87)

Control valve

Valve model

Dual proportioning valve

Split point
kPa (kg/cm?®, psi)
X reducing ratio

1,961 (20, 284) x 0.2

ness mm (in)
Rear brake Brake booster
Brake model CL9HB disc brake Booster model M215T

Cylinder bore diameter
mm {in)

33.96 (1.3370)

Diaphragm diameter
mm (in}

Primary: 230 (9.06)
Secondary: 205 (8.07)

Pad mm (in)
Length x width x thickness

B82.1 x 39.5x 10
(3.508 x 1.555 x 0.39)

Recommended brake fluid

DOT 3

Rotor cuter diameter

278 x @ (10.94 x 0.35)

x thickness mm (in)
Inspection and Adjustment
DISC BRAKE PARKING BRAKE
Brake model CL25vB CL9HB Typa Center lever
Pad wear limit mm {in) Number of notches
Minimum thickness 2.0 {0.079) 1.5 (0.059) [under force of 196 N
{20 kg, 44 Ib)] 10-1
Rotor repair limit mm {in) 9
Maximum runout 0.08 (0.0031) | 0.15 (0.0059) Number of notches
- . when warmning lamp switGh
Minimum thickness 20.0 {0.787) 8 (0.31) comes on 1
BRAKE PEDAL
Free height “H™ mm {in)
M/T 158 - 165 (.22 - 6.50)
AT 167 - 174 (6.57 - 6.85}
Depressed height “D" mm {in)

[under force of 420 N {50 kg,
110 ib) with engine running]

MIT: 70 (2.76)
AT 75 (2.95)

Pedal frae play “A” mm {in)

1-3{0.04-0.12)

Clearance “C" between pedal stop-
per and threaded end ¢f stop lamp
switch or ASCD switch

mm {in)

0.3 - 1.0 {0.012 - 0.039)

*: Measured from surface of dash reinforcement panel to surface of

pedal pad

1098
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