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When you read wiring diagrams:

- * Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

* 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 DIAGNOSES
FOR AN ELECTRICAL INCIDENT".
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PRECAUTIONS AND PREPARATION

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System con-

Precautions

SUPPLEMENTAL RESTRAINT SYSTEM (SRS) “AIR @l
BAG”

sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-
senger side}, sensors, a diagnosis senser unit, warning lamp, wiring harness and spiral cable. Bl
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 personal injury or death L
in the event of a collision which would result in air bag inflation, all maintenance must be performed

by an authorized NISSAN dealer.

* Improper maintenance, including incorrect removal and installation of the SRS, can lead to per- F&

sonal injury caused by unintentional activation of the system. - EG
* All SRS electrical wiring barnesses and connectors are covered with yellow outer insulation. Do
not use electrical test equipment on any circuit related to the SRS. e
fnl
wrl=
MT
BRAKE SYSTEM
I\ ¢ Recommended fluid is brake fluid “DOT 3"'. AT
¢ 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 g
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
Cpmmercial service tool tube.
sreasc| ®  Always torque brake lines when installing. B
WARNING:

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

Commercial Service Tools

ST
Tool name Description
Brake fluid pressure gauge Measuring brake fluid pressure RIS
BT
NT151
[H&
@ Flare nut crows foot o
@ Torque wrench
2L
NT360 a: 10 mm (0.39 in})
1B

BR-3 677
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CHECK AND ADJUSTMENT

Max line
0000
s o
MaX Min line
oK
MIN
SBR418CB

SBR419C|

&

5BR9SS

SBR419C

Checking Brake Fluid Level

Check fluid level in reservoir tank. It should be between Max.
and Min. lines on reservoir tank.
If fluid level is extremely low, check brake system for leaks.

Checking Brake System

Check brake lines (lines and flexible hoses) for cracks, dete-
rioration or other damage. Replace any damaged parts.

If leakage occurs around joints, retighten or, if necessary,
replace damaged parts.

Check for oil leakage by fully depressing brake pedal.

Changing Brake Fluid

1.
2.

Drain brake fluid in each air bleeder valve.

Refill until new 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” (See below).

Refill with recommended brake fluid “DOT 3”.

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.

Bleeding Brake System

CA
.
.

UTION:

Carefully monitor brake fluid level at master cylinder dur-
ing bleeding operation.
Fill reservoir with recommended brake fluid. Make sure it
is full at all times while bleeding air out of system.
Place a container beneath master cylinder to avoid spill-
age of brake fluid.
Before bleeding air, be sure to turn OFF ignition switch,
and disconnect battery ground cable and actuator con-
nector.
Bleed each wheel in the following procedure.

Left rear brake

Right frjjnt brake
Left frorit brake
Front side air bleeder on ABS actuator

Rear side air bleeder on ABS actuator
To bleed air out of lines, wheel cylinders and calipers, use
the following procedure.
Connect a transparent vinyl tube to air bleeder valve.
Fully depress brake pedal several times.
While holding brake pedal in depressed position, loosen air
bleeder valve of right rear caliper to bleed air, then quickly
tighten air bleeder valve.
Tighten air bleeder valve to specified torque.
Specified torque:
7 -9 N'-m (0.7 - 0.9 kg-m, 5.1 - 6.5 fi-lb)

BR-4



BRAKE HYDRAULIC LINE

Ian Front brake
/

@

Y=

+— Proportioning valve Z S
/ {De not disassemble.) ABS EF
actuator E@

(1

/ Brake booster FE

o - ff ﬁ —) oL

—— : Primary line

/ n
_ ) ¢ : Flare nut ‘— Rear brake BT

= : Secondary line 15 - 18 N-m (1.5 - 1.8 kg-m, 11 - 13 ft-Ib)
SBR726C

PB

EA

Removal and Installation

1. To remove brake flexible hose, first remove flare nut securing
brake line to hose, then withdraw lock spring.

2. Cover openings to prevent entrance of dirt whenever discon-
necting hydraulic line. 8T

3. All hoses must be free from excessive bending, twisting and
pulling. '

4. After installing brake lines, check for oil leakage by fully &S
depressing brake pedal.

Commercial service tool

SBRE86C BT

Inspection

Check brake lines (lines and flexible hoses) for cracks, deteriora- HA
tion or other damage. Replace any damaged parts.

If leakage occurs around joints, retighten or, if necessary, replace
damaged parts. EL

BR-5 679
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BRAKE PEDAL AND BRACKET

Removal and Installation

Pedal {C) 16 - 22
. bracket {16 - 22,12 - 16)

Ma-ﬁ

(0.8 - 1.1, 5.8 - 8.0)

rd

Fulcrum shaft .j:n

(D13-16(13-169- 12)/ L Y%

) \ ASCD cancel switch
Return | :OJ 12-15(12-15,9-11)
spring \

\—Stop lamp switch
M 12-15 (1.2 - 1.5, 9 - 11)

Clevis pin*
" Replace ¢levis pin it plastic stopper, s pin

which is located at the end of clevis

pin. is deformed or damaged. Brake pedal [O) : Nem (kg-m, #-Ib)

SBR226CA

Inspection

Check brake pedal for following items.
» Brake pedal bend

s (Clevis pin deformation

¢ Crack of any welded portion

Stays inside Adjustment

e Check brake pedal free height from dash reinforcement panel.
Adjust if necessary.
Clavis : Free height
pin Refer to SDS.
D: Depressed height
Refer to SDS.
Under force of 490 N (50 kg, 110 Ib) with engine
running
C,: Clearance between pedal stopper and threaded
Stop lamp switch and end of stop lamp switch ]
ASCD cancel switch 0.3-1.0 mm (0.012 -0.039 in)
12-15 C,: Clearance between pedal stopper and threaded
(12-1519-11) end of ASCD switch
0.3 - 1.0 mm (0.012 - 0.039 in)
A: Pedal free play
1-3mm (0.04 - 0.12 in)

Dash lower

pane (3 : Nem (kg-m, ft-Ib)

SBR227CA

BR-6




BRAKE PEDAL AND BRACKET

Adjustment (Cont’d)

1. Adjust pedal free height with brake booster input rod. Then
tighten lock nut. ' al

Make sure that tip of input rod stays inside. _

2. Adjust clearance “C,” and “C,” with stop lamp switch and
ASCD switch respectively. Then tighten lock nuts. MA

3. Check pedal free play.

Make sure that stop lamp is off when pedal is released.

4. Check brake pedal’s depressed height while engine is running. [E}
If depressed height is below specified value, check brake sys-
tem for leaks, accumulation of air or any damage to compo-
nents (master cylinder, wheel cylinder, etc.). Then make nec- [{
essary repairs.

EF
EC

FE

CL

AT

PD

ST
RS
BT
HA

EL

BR-7 681



MASTER CYLINDER

Reservoir cap —.

Qil filter

Primary piston assembly @ B

- Stopper cap Q
‘ : ﬁ ' Piston cup *
| .
1

{ * Lubricate piston cup with brake
/ Py fluid or rubber grease when
& assembling master cylinder.
/‘ -~ N

Secondary
piston assembly

Q)
®\m I Y Brake fluid point
- m

(1.2 - 1.5 kg-m, 9 - 11 ft-Ib) SBR727CA

Dual proportioning valve
(Do not disassembie.}

Removal

CAUTION:

e Be careful not to splash brake fluid on painted areas; it
may cause of paint damage. If brake fluid is splashed on
painted areas, wash it away with water immediately.
Connect a vinyl tube to air bleeder valve.

Drain brake fiuid from each air bleeder valve, depressing brake
pedal to empty fluid from master cylinder.

Remove brake pipe flare nuts.

Remove master cylinder mounting nuts.

W M

Disassembly

1. Remove valve stopper while pushing valve into cylinder lightly.
2. Bend claws of stopper cap outward.

N XY~ SBRI3BA

632 BR-8




MASTER CYLINDER
Disassembly (Cont’d)

3. Remove piston assemblies.

if it is difficult to remove secondary piston assembly, gradu- al
ally apply compressed air through fluid outlet.

4. Draw out reservoir tank.

WA
ER
SBRYGOA| LG
Inspection
Secondary piston Check for the following items. EEF(@

I Replace any part if damaged. :
MI@ }] Master cylinder: o

* Pin holes or scratches on inner wall.

Primary piston Piston:
T ¢ Deformation of or scratches on piston cups. L
) ] Assembly
- Pay attention to direction of piston cups in figure. Also, insert
SBR354C|  pistons squarely to avoid scratches on cylinder bore. T

1. Bend claws inward.

2. Install stopper cap. AT
3. Install reservoir tank oil seals into cylinder body.

4. Push reservoir tank into cylinder body.

ED
A
~ 5BRo40A B4,
Installation
CAUTION: ﬂ
e Refill with new brake fluid “DOT 3”.

* Never reuse drained brake fluid.

1. Place master cylinder onto brake booster and secure mount- ST
ing nuts lightly.
Torque mounting nuts.

12 - 15 N'm (1.2 - 1.5 kg-m, 9 - 11 ft-Ib) RS

Filt up reservoir tank with new brake fluid. _
Plug all ports on master cylinder with fingers in order not to
have air sucked while releasing brake pedal. BT

SBR704C

air comes out of master cylinder.
Fit brake lines to master cylinder. HA
Tighten flare nuts.

[O): 15 - 18 N'm (1.5 - 1.8 kg-m, 11 - 13 fi-Ib)
Bleed air from brake system. Refer to “Bleeding Brake [EL
System” (BR-4).

2
3
4
5. Have driver depress brake pedal slowly several times until no
6
7
8

BR-9 683
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BRAKE BOOSTER

Removal and Installation

[D12-1s
(1.2 - 15,0 - 11)

* Replace clevis pin if plastic stopper,
which is located at the end of clevis

pin is deformed or damaged.

[C]13-16(1.3-16,9-12)

; Vacuum pipe

!

] : Nem (kg-m, fi-Ib)
SBRB92AA

&

SBRO02A|

oK

Third
Second
First

SBR365AA:

Qutput rod length

SBR281A

Inspection

OPERATING CHECK

® Depress brake pedal several times with engine off. After
exhausting vacuum, make sure there is no change in pedal
stroke.

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

AIRTIGHT CHECK

* Stant engine, and stop it after one or two minutes. Depress
brake pedal several times slowly. Booster is airtight if pedal
stroke is less each time.

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.

OUTPUT ROD LENGTH CHECK

1. Apply vacuum of -66.7 kPa (-500 mmHg, -19.69 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)
3. Adjust rod length if necessary.
4. |f rod length is without specification, replace brake booster.

BR-10



VACUUM PIPING

Removal and Installation

1L CAUTION: &l
SRS When installing vacuum hoses, pay attention to the following
-—-—fmi More than 24 mm pomts. . .
{0.94 in) * Do not apply any oil or lubricants to vacuum hose and [y3
check valve.
s |nsert vacuum tube into vacuum hoses as shown.
ER
Connect hose until it contacts
protrusion on vacuum tube.
SBR225B L@

+ |nstall check valve, paying attention to its direction,

‘ L EF@&
| Jodd—

FE
Intake manifold Brake booster
side .. side
<___| T T e el b e @ @L
SBR4GEA BT
Inspection
HOSES AND CONNECTORS AT
* (Check vacuum lines, connections and check valve for
airtightness, improper attachment chafing or deterioration. I
=
FA4
R

CHECK VALVE
F ‘—é%% ] Check vacuum with a vacuum pump.
= = Connect to booster )
Qoster side Engine S;) ) side Vacuum should exist.
Y : .
V [ Conlnect.to Vacuum should not exist.
P e engine side
SBRO43A BT
EL
)4

BR-11 685



FRONT DISC BRAKE (OPF25VA)

HQB - 118 (10.0 - 12.0, 72 - 87)

Heat insulator shim-/

{

Inner shim A

PBC {Poly Butyl Cuprysil) grease or
silicone-based grease paint
Rubber grease point

: Brake fluid point

Nem {kg-m, ft-Ib)

®:
Clee - 118

{10.0 - 12,0, 72 - 87) A

(é, e @' E

N 5 @5{% ;

Special shim el Dust seal

- L Piston
r?:;@/ /® Pad retainer )
7 Hﬁat insulator /
shim

MBR121A

Pad Replacement
CAUTION:

because piston will pop out.

Remove cross spring.

ton and rotor as shown.

Pull out old pad.

We~NGT = W

Removal and Installation

1. Disconnect brake fube.
2. Remove brake pad.

SBR912A

686 BR-12

When pads are removed, do not depress brake pedal

Be careful not to damage dust seal or get oil on rotor.
Always replace shims when replacing pads.

1. Remove clip from pad pin and then remove pad pin.

Pull out outer pad and insert it temporarily between lower pis-

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

Push back lower piston with a suitable tool.

Pull out new pad and reinstall it in the proper position.
Repeat step 3 to 7 for inner pad.

Install cross spring, pad pin and clip.

3. Remove brake caliper mounting bolts.




FRONT DISC BRAKE (OPF25VA)

Disassembly
1. Remove retaining ring. @]
2. Push out piston with dust seal using compressed air.
A
Gl
SBR225C LG
3. Remove pistion seal.
EF
EG
FE
€l
SBR798A MIT
CAUTION:
Be careful not to loosen or remove bolts joining both sides of ;7
caliper. :
If there is any fluid leakage, replace caliper assembly.
PB
[FA
SBR933A BA

Inspection
CALIPER E
®  Check dust seals for damage.
* (Check caiipers for damage, rust or foreign objects. 8T
¢ Check inside surface of cylinder for scoring, rust, wear, dam-
age or foreign objects. Replace it any such condition exists.
* Eliminate minor damage from rust or foreign objects by polish- BS
ing surface with fine emery paper.
CAUTION:
Use brake fluid to clean. BT

PISTON

Check piston for scoring, rust, wear, damage or foreign objects. A
Replace if any condition exists.

CAUTION:

Piston sliding surface is plated. Do not polish with emery g
paper even if rust or foreign objects are stuck to surface.

PAD PIN AND CLIPS

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

BR-13 ' 687
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FRONT DISC BRAKE (OPF25VA)

SBRO19B

SBR0O20B

Piston seal

=

Retaining
ring

SBR743A

SBR744A

Inspection (Cont’d)

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 posi-
tion as follows:

a.
b.

C.
d.

Remove nuts and rotor from wheel hub.

Shift the rotor one hole and secure rotor to wheel hub with
nuts.

Measure runout.

Repeat steps a. to ¢. so that minimum runout position can
be found.

4. If the runout is still out of specification, turn rotor with on-car
brake lathe (“MAD, DL-8700”, "AMMCQO 700 and 705" or
equivalent).

THICKNESS

Thickness variation (At least 8 positions):

Maximum 0.01 mm (¢.0004 in)

If thickness variation exceeds the specification, turn rotor with on-
car brake lathe.

Rotor repair limit:
28.0 mm (1.102 in)

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.

Inspection (On-vehicle)

DISC PAD

*  (Check pad shims for deformation or damage.
s (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-14



REAR DISC BRAKE (OPZ11V)

[(as - 52
(3.9 - 53, 28 - 38) Piston D @H
ust seal ETH
Bo not remove or E ca -O
loosen these bolts. Retaining ring
Dust seal BT (R) MIA
LG
L .
Piston
Do not remove’
Inner pad or losen ‘ }/ CIC) EF
4; these bolts. g B
Outer pad IR (P) FE
Outer shim B .
Inner shim A O\ 2@ Pad pin GL
Inner shim B u Outer shim A EFA(P)
P (F) : PBC (Poly Butyl Cuprysil) grease or MT
Ciip \ silicone-based grease point
Q O Rubber grease point
Pad P
Cross SF’””Qj ad retainer B (®) : Brake fluid point ET
Front : Nem (kg-m, ft-ib)
SBR229CA
PD
FA
RA
Pad Replacement
1. Remove clip from pad pin and then remove pad pin.
2. Remove cross spring.

Standard pad thickness:
11.5 mm (0.453 in) _ Sr
Pad wear limit:
2.0 mm (0.079 in)
RS

3. Pull out outer pad.

4. Push back outer piston with a suitable tool and install new pad. 5

5. Pull out inner pad.

6. Push back inner piston with a suitable tool and install new pad.

7. Install cross spring, pad pin and clip. EL
[0}:4

SBR#17B

BR-15 ' 689
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REAR DISC BRAKE (OPZ11V)

Removal and Installation

Disconnect brake tube,

Remove brake pad.

Remove brake cable and bracket.
Remove axle housing fixing bolts.

P

Disassembly

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

SBR228C]

Piston seal - 3. Remove piston seal.
i =5 \K?

£

SBR755A)

CAUTION:

Be careful not to loosen or remove bolts joining both sides of
caliper.

If there is any fluid leakage, replace caliper assembly.

SBRBG1A

Inspection
CALIPER

® Check dust seals for damage.

* Check calipers for damage, rust or foreign materials.

* (Check inside surface of cylinder for score, rust, wear or other
damage.

* Minor damage from rust of foreign materials may be eliminated
by polishing surface with a fine emery paper. Replace if nec-
essary.

CAUTION:

Use brake fluid to clean.

BR-16



REAR DISC BRAKE (OPZ11V)
Inspection (Cont’d)
PISTON
Check piston for score, rust, wear or other damage. Replace if g

necessary.

CAUTION:

Piston sliding surface is plated. Do not polish with emery i3
paper even if rust or foreign ohjects are stuck to sliding sur-
face.

iy
PAD PIN AND CLIP el
Check for wear, cracks deformation, deterioration, rust or other
damage. Replace if necessary. LG
RUNOUT
¢ Secure rotor to wheel hub with at least two nuts (M12 x 1.25). EEF(“
o

Make sure that axial end play is within the specifications
before measuring. Refer to “Rear Wheel Bearing” in RA sec-
tion, FE
Maximum runout: 0.07 mm {0.0028 in)
(Total indicator reading at center of rotor pad

contact surface) GL

SBR219C MT
THICKNESS

Rotor repair limit: 16.0 mm (0.630 in) AT

PD

FA

M

Dust seal Retaining Assembly
ring 1. Insen 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. ST
5 ow
Piston seal
SBR756A BT
Inspection (On-vehicle)
.
DISC PAD | A
* Check pad shims for deformation or damage.
* Check disc pad for wear or damage. EL
Standard thickness (A): -
11.5 mm (0.453 in)
A Pad wear limit (A): ' o
/l . 2.0 mm (0.079 in) _
/{
SBR744A

BR-17 691
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PARKING BRAKE CONTROL

Removal and Installation

D 13-18
ﬁ (13-16,9 - 1)
d
\!| HsJ - 6.5

(052 - 0.66, 3.8 - 4.8)

Control lever

Adjusting nut e /-HH rear cable

B
Front cable
s L
=

N ~={D13.1s

LH rear cable For 242 seater (13- 16, 9-12

[

\
5 Nem (kg-m, ft-1b) SBR726C

* Before removing parking brake control, remove console box.

» |oosen cable using control lever adjuster, and separate front
and rear cables.

Apply multi-purpose grease to areas between control lever

drum and cables.

Be careful not to damage boot and inner cable.

Inspection

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

2. Check parking brake cables, lamp and switch. Replace if nec-

essary.
3. Check parts at each connecting portion for deformation or
damage. If found, replace.

Adjustment

Perform shoe clearance adjustment before adjusting control lever
stroke.

1. Turmn adjusting nut.
2. Pull control lever with specified amount of force. Check lever
stroke and ensure smooth operation.
Number of notches at 196 N (20 kg, 44 Ib): 6 - 7
3. Bend warning lamp switch plate. Warning lamp should come
on when lever is pulled “A” notches. It should go off when the
lever is fully released.
Number of notches “A”: 1

SBR762A

BR-18



PARKING DRUM BRAKE (DS17HD)

Guide plate

Return spring

Strut

%

ﬁ) \\ ¢ , Q'
Return
Anti-rattie spring Spring
Retainer

@)\ spring
. Anti- n
Anti-rattle pin K nti-rattle spring

Retainer

Baffie plate

Adjusting screw

(B) : Brake grease point
Anti-rattie pin

SBR763A

Shoe Replacement

1. Remove disc rotor (With parking drum brake).
Tighten two holts gradually if disc rotor is hard to remove.

SBR764A

2. After removing anti-rattle pin, remove spring by rotating shoes.

Be careful not to damage parking brake cable when separat-
ing it.

SBR765A

BR-19

@Gl
MA&
B

LS

EF &

AT

PR

EA,
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PARKING DRUM BRAKE (DS17HD)

SBR766A

N

Adjuster Screwdriver —, q

hole plug

SBR767A

Inner diameter

SBR76BA

Shoe Replacement (Cont’d)
3. Apply brake grease to the contact areas shown at left.

Shoe Clearance Adjustment

1. Remove adjuster hole plug, and turn adjuster wheel with a
screwdriver until shoe touches brake drum.

Make sure that parking control lever is released completely.

2. Return adjuster wheel 5 to 6 latches.

3. Install adjuster hole plug, and make sure that there is no drag
between shoes and brake drum when rotating disc rotor.

Breaking in Parking Brake Shoes

When a new rotor/parking brake shoe is installed, or when braking

performance is poor, perform the following break-in procedure.

1. Drive the unloaded vehicle on a safe, level and dry road.

2. Depress the release bution of parking brake lever, then pull the
lever with a force of 98 N (10 kg, 22 Ib).

3. While holding the lever, continue to drive the vehicle forward
100 m (328 ft) at approximately 35 km/h (22 MPH).

4. Cool down parking brake for approx. five minutes.

5. While holding the lever, drive the vehicle in reverse 10 m (33

ft) at approximately 10 km/h (6 MPH).

Repeat steps 1 through 5 three times and then repeat only step

5 one more time.

o

Drum Inspection
Standard inner diameter:
172.0 mm (6.77 in)
Maximum inner diameter:
173.0 mm (6.81 in)

BR-20



ANTI-LOCK BRAKE SYSTEM

System Components

: Piping
— = = == . Harness Control unit
Actuator

Warning lamp

=
56

‘ oL
SBR324C MT

Front wheel sensor

Hydraulic Circuit

: AT
Proportioning valve
(Do not disassemble.}
PO

Master cylinder '

FA

Brake booster

m

Feeling Feeling l Rear RH wheel

Check valve valve valve Check valve
{Front LH) {Front) (Rear) (Rear)

|

r . AAAR

i Ia:ll‘i’gf 3 Relief valve
I 3 | (Frony ) (Rear)

: Eps
5-—@

oy — e —-
ChecifFvaivte [‘? :
ron
EBUEPRES) D B
W v ' '
§ | & fume s
5 Solenoid T

valve DC motor
(Frent RH) @

Reservoir Reservoir
Z Front LH wheel L {Front) (Rear)

Front RH wheel

Caliper

Solenoid
alve
Front LH)
Solenoid
valve {Rear)

v
{

|

| e |
)
=1

Rear LH
wheel  gppreonn | EL
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ANTI-LOCK BRAKE SYSTEM
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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 ABS wheel sensor from the assembly. Failure [
to do so may result in damage to the sensor wires making the
sensor inoperative,

FRONT WHEEL SENSOR ' EM

@

Jez

&

EF &
EG

FE

T} 11 - 16 Nem (1.1 - 1.6 kg-m, 8 - 12 ft-ib)

sBRz22CA | L

REAR SENSOR

* Remove rear sensor rotor with differential side flange after AT
drive shaft removal.
Refer to “Drive Shaft” in RA section.

=

BD

FA

ACTUATOR

* Disconnect 3 connectors and brake tubes.
®* Remove 3 nuts fixing actuator to bracket.

RS

BT

A

BR-23 697
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TROUBLE DIAGNOSES
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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 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.

SEF2336| [t is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermitient 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 talk
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 talks with the customer,
find out what symptoms are present and under what conditions
seresaa| 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.

BR-24



TROUBLE DIAGNOSES

Self-diagnosis

Warning lamp FUNCT|ON @ﬂ

*  When a problem occurs in the ABS, the warning lamp on the
instrument panel comes on. To start the self diagnostic resulis m
mode, ground the self-diagnostic (check) terminal located on
the “Data Link Connector for Consult”. The location of the
malfunction is indicated by the warning lamp flashing on the
instrument panel. el

LG
SELF-DIAGNOSIS PROCEDURE 3
Drive vehicle over 30 km/h {20 MPH) for EF
at Ieast one minute. Ee
— ' FE
Turn ignition switch “OFF”.
< | A
I\# ~ B __ ‘ oL
} Ground terminal of check connector with
+ Check connector a suitable harness.
Ground check connector terminal with a
suitable harness. SBR723C 4, MT
E Turn ignition switch “ON” while ground-
. ing terminal.
Warning lamp Do not depress brake pedal. AT
ALY S I
- e 1B
~ After 3.6 seconds, the waming lamp B[
o starts flashing to indicate the maifunction
. é’—ﬂ;@ code No. (See NOTE 1.)
= ] A
§2© Identify the location of the malfunction
’ with the malfunction code chart. Then,
spRoise| | Make the necessary repairs following the A

instructions in the diagnosiic procedures.

B - ¢

Brake pedal After the malfunctions are repaired, erase
the malfunction codes stored in the con-
! I = trol unit. See “HOW TO ERASE SELF-
ﬂ Q/? i“ 0 DIAGNQSTIC RESULTS” (BR-26). ST
[
- !
(\ Rerun the self-diagnostic results mode to RIS
\ | | verify that the malfunction codes have
\ - been erased.
\.\ T Check connector 2
Disconnect the harness. BR724C . T
NOTE 1: The indication ter-
4 minates after five

minutes. However,
when the ignition HA
switch is turned

Disconnect the check terminal from the
ground. The self-diagnostic resufts made

is now complete. from “OFF" to
“ON”, the indica-
J, tion starts flashing  [5],
® again.

BR-25 699
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)
®

l

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

F

Make sure that warning lamp does not
come on. Then, test the ABS in a safe
area to verify that it functions properly.

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.

* When several malfunctions occur at one time, up to three code numbers can be stored; the latest mal-
function will be indicated first.
¢ The indication begins with the start code 12. After that, a maximum of three code numbers appear in the
order of the latest one first. Then, the indication returns to the start code to repeat. It will continue for five
minutes at the most.
* The malfunction code chart is given on the next page.

Example: Code No. 32 REAR SENSOR SHORT-CIRCUIT

Maliunc:tron code memory
erase mode starls

125 sec. i Activate
Malfunction code  erase
mode.

SBR956B

memory erased

Start code: 12 CODE NO. 32
Ten digits Single digits Ten digits Single digits
ON ! ' ! T T :
Warning
lamp
OFF
[ - — e -1l - M el -
36 04 16 '04 04 04 36 Unit; Second
ON
IGN
OFF SBRO55C
Selt-diagnosis complersd HOW TO ERASE SELF-DIAGNOSTIC RESULTS
) (Malfunction codes)
o L 1. Disconnect the check terminal from ground. (ABS warning
orr i I_ lamp will stay lit.)
_ | 2. Within 12.5 seconds, ground the check terminal 3 times. Each
_ | terminal ground must last more than 1 second. The ABS warn-
crount , , I ' | ' : ing lamp goes out after the erase operation has been com-
3 o~ o pleted.

3. Again, perform seif-diagnosis, refer to BR-25. Cnly the start-
code should appear, no malfunction codes.

BR-26



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

MALFUNCTION CODE/SYMPTOM CHART

Code No. Malfunctioning part Diagnostic procedure
45 Front left actuator solenoid valve
41 Front right actuator solenoid valve 3
55 Rear actuator solenoid valve
25 Frent left senser (open-circuit)
26 Front left sensor (short-circuit)
21 Front right sensor {open-circuit)
22 Front right sensor {short-circuit)
35 Rear left sensor {open-circuit) 4
36 Rear left sensor (short-circuit)
31 Rear right sensar {open-circuit)
32 Rear right sensor (short-circuit)
18 Sensor rotor
61 Actuator motor or maotor relay 5
63 Solencid valve relay circuit (except power supply for 6
relay coil)
57 Power supply {Low voltage)
16 Stop lamp switch circuit
71 Control unit
Control unit power supply circuit
Warning lamp stays on when igni- Warning Igmp bulb circuit.
tion switch is tumed on. Control. unit or control unit connector 2
Solencid valve relay stuck
Power supply for solenoid valve relay coil
:\;’z;rr&:r;zr:igs stays on only during Control unit .
Warning lamp does not come on Fuse, wamning lamp bulb or warning lamp circuit 1

when ignition switch is turned on.

Control unit

Warning lamp does not come on
only during self-diagnosis.

Contral unit

BR-27

EM

LG

E

MY

&T

ST
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TROUBLE DIAGNOSES

Component Parts and Harness Connector

Location
Control unit 2 seater
2 seater [E 2 + 2 seater

[E 2 + 2 seater Actuator

Rear wheel
sensor
connector

E] Front wheel Front wheel sensor
sensor LH connector

RH connector

iy “i-;_‘
T L Actuator -
£ T

Contral unit T

SBR731C

702 BR-28



TROUBLE DIAGNOSES

' Preliminary Check
P Max line Gﬂ
. s
J U U U U Mm Check brake fluid level in reservoir tank.
MAX Min line Low fluid level may indicate brake pad WA
OK wear or leakage from brake line.
MIN E
r
Check brake line for leakage. NG Repair.
SBR41BCB "
IE <+
2" R &
= v E®
Check brake booster for operation and air NG Replace.
tightness. Refer to (BR-11). " EE
oK
oL
y
Check brake pads and rotor. NG‘ Replace.
SBR0SEC] | Refer to (BR-13, 16). > M
E OK
v | AT
Check brake fluid level in reservoir tank. NG | £l up brake tiuid.
oK _ PD
D] y
Check warning lamp activation. NG | check fuse, warning lamp =
When ignition switch is tumed on, warning bulb and warning lamp cir-
lamp turns on. cuit.
oK B
I—lj L4
Warning lamp Check warning lamp for deactivation. NG | Goto Self-diagnosis (BR-
When ignition switch is turned on warning | 25).
lamp turns on, then deactivates after 1
second. ’ ST
OK .
4 E‘E‘HS
Drive vehicle at 30 kevh (19 MPH) for at
least one minute.
BT
L 4
Ensure warning lamp remains off while NG‘ Go to Seli-diagnosis (BR- HA
driving. 7| 25).
OK
‘ Bl
END
B3

SBR336C

BR-29 | 703
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TROUBLE DIAGNOSES

e
=
=2
\ Actuator motor

SBR732C

(C/UNIT CONNECTOR

10« 209 34 B.HM‘
Q.

DISCONMECT

!

m R

SBR454CA

[] T : DISGONNECT
54 &

Actuator 6-pin connector

|

[Q]

SBR754C]

Ground Circuit Check

ACTUATOR MOTOR GROUND

* (Check resistance between actuator motor ground terminal and
body ground.
Resistance: 0}

CONTROL UNIT GROUND

* (Check resistance between both terminals.
Resistance: 0}

ACTUATOR GROUND

¢ (Check resistance between actuator harness 6-pin connector
(actuator side) terminal @ and ground.
Resistance: 0(}

BR-30



TROUBLE DIAGNOSES

Circuit Diagram for Quick Pinpoint Check
The unit side connectors with a double circle “C_) " are connected to the harness side connectors shown
in the “Component Parts and Connector Location”.
The terminal numbers in the connector coincide with the circuit numbers surrounded by a single circle

113 ”
SN B
ABS CHECK
ZIOF LAMP B CONNECTOR FUSE
FUSE ~ IGNITION SWiTCH | -
~—15 o = ! ON or START =
ABS
WARNING
To stop lamp +——% LAMP
ACTUATOR LG
SENSOR S —E
s ,_E(:)]__ MOTOR
FRONT 3 3 RELAY FUSIALE =X
ENT ML il ", = | MOTOR EZLA, LINK EE &
"""" it H— = > EC
@ = 28 8 Iy '
17 5 :
FRONT Z ® F GE
RH 21 77 {7) 3 L
CONTROL
UNIT i o
¢ SOLENGID oL
\mlj FRONT LH W.VALVE =
RELAY F
FRONT RH HsIBLE
F) e LINK MT
:(3 REAR ’
\r SOLENOID VALVE
0O = BATTERY AT
e
ol

MBR117A

8T

RS

BR-31 | 705



TROUBLE DIAGNOSES

706

@UNH’ CONNECTOR ] ‘% DISCONNECT
= €
R
i

Diagnostic Procedure 1 (Not self-diagnostic

item)
Warning lamp does not work before engine starts.
WARNING LAMP CIRCUIT CHECK NG | Replace fuse.
Check 10A fuse for warning lamp. For
fuse layout, refer to “POWER SUPPLY
ROUTING” in EL section.
oK
¥
Check warning lamp bulb. NG_ Replace bulb.
OK
r
NG

« |nstall 10A fuse and buib.

* Disconnect connectors from controt unit
and actuator.

* Check voltage between controf unit ter-
minal @ and ground after turning igni-
tion switch “ON”.

Battery voltage should exist after turn-

ing ignition switch “ON".

OK

h 4

Carry out self-diagnosis (BR-25).

BR-32

.| Repair harnass and con-
nectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 2 (Not Self-diagnostic

item)

Warning lamp stays on continuously.

CONTROL UNIT POWER SUPPLY
CIRCUIT

NG
(Skip page.)

i ) MSCONNE
KC/UNFT CONNECTORjJ % E@
1
2]
4!
i
(o]
SBR458CA
E @ DISCONNECT & DISCONNECT
HS. TS.
Actuator
KCIUN!T CONNECTOR ]],:l 6-pin9nnec1or
o 17,27 - ?
727,
7
SBR733C
£ [l €
.[7 | — Actuator B-pin
connector
) —— h ™
Ofj< L]
G
Relay box
SBR734C

Check 15A fuse for control unit. For fuse
layout, refer to “POWER SUPPLY
ROUTING” in EL section.

| OK

* Disconnect connector from control unit,
* Check voltage between control unit con-
nector terminal @ and ground after
turning ignition switch “ON”,
Battery voltage should exist.

NG Repair harness and con-

nector.

[a A4

OK

SOLENOID VALVE RELAY COIL POWER
SUPPLY CIRCUIT.

NG Repair hamess and con-

nector.

* Turn ignition switch “OFF”. Disconnect
actuator 8-pin connector.

» Check continuity between control unit
connector terminals and actuator 6-pin
connector {actuator side) terminals.

Control unit Actuator

@ ®

@ @

Continuity should exist.

rOK

CIRCUIT CHECK

Replace actuator.

NG

* Disconnect solenoid valve relay.

* Check continuity between actuator 6-pin
connector {actuator side) terminals and
solenoid valve relay box terminals.

Acluator Relay box

® : ®

@ ®

Continuity should exist.

CK

Y

SOLENOID VALVE RELAY CHECK

NG Replace solenoid valve

Y

Refer to SOLENOID VALVE RELAY in
Electrical Components Inspection (BR-45).

relay.

v OK
®

BR-33

WA

E

LG

BF &
EC

FE

Gl

PO

FA&

B
A

ST

RS
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TROUBLE DIAGNOSES

o}

R

®
HS.

DISCONNECT

C/UNIT CONNECTOR []

1=

29

—

SBR735C

item) (Cont’d)
®

Diagnostic Procedure 2 (Not Self-diagnostic

GROUND-SHORT CHECK FOR WARN-
ING LAMP CIRCUIT.

NG

Repair hamess and con-

| necter.

® Turn ignition switch "OFF",
* Disconnect connectors from control unit
and actuator.

A€

Actuator 6-pin connector

[Q]

@ O

SBR808C

* Check continuity between control unit
connector terminal @ and body ground.
Continuity should not exist.

OK

y

¢ Disconnect actuator 6-pin connector.

* Check continuity between actuator 6-pin
connector {actuator side) terminal @
and body ground.

Continuity should not exist.

DISCONNECT

-
=l
v

Actuator 6-pin connector

o

Pay attention to tester polarity.

NG

Y

Replace actuator assem-

OK

¥

bly.

SOLENOID VALVE CHECK CIRCUIT

NG

.| Repair harness and con-

» Check continuity between actuator 6-pin
connector (body side) terminal ® and
body ground.

Continuity should not exist.

OK

SBR737C]
e DISCORNECT
[l pis
s | | D —-—
3 Actuator
4-pin connector
.

SBR738C

v

nactor.

SOLENOID VALVE CIRCUIT

NG

h 4

Replace actuator assem-

¢ Disconnect actuator 4-pin connector.

# Check continuity between actuator 4-pin
connector (actuator side) terminals @ ,
@, @ and body ground.

Continuity should not exist.

OK

¥

Replace control unit.

BR-34

bly.




TROUBLE DIAGNOSES

[(CIUNIT CONNECTOR
1 .

B104

] fl

DISCONNECT

€&

¥

"SBR740C

L]

KC!UNIT CONNECTOR

) 24

B104

DISCOMNECT

€

|

SBR732C,

Diagnostic Procedure 2 (Not Self-diagnostic

item) (Cont’d)

)

¢ Replace 15A fuse. No | |ngpection end
Is the fuse blown out when ignition "
switch is turned “ON”?
Yes
A
NG

CONTROL UNIT POWER SUPPLY CIR-
CUIT.

. Repair harness and con-

nector.

* Disconnect control unit connector.
* Check conlinuity between contro} unit

connector terminal D and body ground.

Continuity should not exist.

OK

h

* Check continuity batween controf unit

connector terminal @ and body ground.

Continuity should not exist.

NG

OK

hd

Replace control unit.

BR-35

Repair harness and con-
nector.

{

=

T

El

LS

EC

FE
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TROUBLE DIAGNOSES

I_;C/ UNIT CONNECTOR

] 24

Diagnostic Procedure 3

ACTUATOR SOLENOID VALVE
(Malfunction code No. 45, 41 or 55)

Q]

SBR755C

* Disconnect actuator connectors.
» Check resistance between actuator con-
nector (actuator side) terminals.

24 35 »18 32 DISCONNECT
ACTUATOR SOLENOID VALVE CHECK. | 9K | Replace control unit.
@ ¢ Disconnect control unit connector.
-2 & Check resistance between control unit
to _o—~ conneclor terminals.
SBRAS7CA,
Code No. Terminals
E = DISOONNEST msom“w 45 @-@
- 55 @ -
Acluator
K C/UNIT CONNECTCR j 6-pin connector Resistance: 0.8 - 1.50
Mml
- 2, 35 18 n p | NG
'] E Y
* Disconnect actuator 6-pin connector. OK‘ Repair harness and con-
@ s Check resistance between control unit | nector between controt unit
connector terminals and actuator 6-pin connector terminal @ and
connector (actuator side) terminal. actuator 6-pin connector
SBR741C i
Code No. Control unit Actuator terminal @.
45 @ ®
DISCONNECT
W G 5} D\SCONNECT n ® ®
hs (Broe) 55 ® ®
Actuamr
chum‘r CONNECTOR j] 4pin connector | | Resistance: 0.8 - 1.50
2,135,318 ,_| NG
U A
* Disconnect actuator 4-pin connector, NG Repair harness and con-
1 s Check continuity between control unit "] nector.
connector terminals and actuator 4-pin
connector (body side) terminals.
SBR742C)
Coade No. Control unit Actuator
DISCOMNECT :5 % g
1
Actuator connectors 55 ® @
1.2. " 51 Continuity should exist.
i ] oK
D/ y
OK

Repair harness between
actuator relay connector
and control unit connector.

Code No. Terminals
45 ®-@
41 ®-@
55 ®-@
Resistance: 0.8 - 1.5()
NG

Replace actuator.

BR-36
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iagnhostic Procedure 4
Diagnos
WHEEL SENSOR OR ROTOR €l
DISCONNECT
KC/ UNIT CONNECTOR |] € | (Maltunction code No. 21, 22, 25, 26, 31, 32, 35, 36 or 18)
2142648 23« Ge2409 ML@A
! % OK
WHEEL SENSOR ELECTRICAL CHECK ® (See next page.)
» Disconnect cantrol unit connector. B
® Check resistance between control unit
® 9 cennector terminals.
MBR119A| | (Cpde No. 21 or 22 (Front RH wheel) LG
Terminals @ and @&
Code No. 25 or 26 (Front LH wheasl} EE 8
Terminals @ and ® E@M
Code No. 31 or 32 (Rear RH wheel)
Terminals @ and @
Code No. 35 or 36 (Rear LH wheel) FE
Terminals @ and @
Resistance: 0.8 - 1.2 k()
NG Gl
Note v Note [\fﬂT
CHECK WHEEL SENSCR NG__ Replace wheel sensor. h
Refer to WHEEL SENSOR in Electrical ) AT
Components Inspection (BR-45).
OK
PD
Note v Note: Wheel position should

be distinguished by
code No. except code FA,
No. 18 (sensor rotor).

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

BT

HA

EL

BR-37 711
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SBR777A

Diagnostic Procedure 4 (Cont’d)

®

Note l

Note

WHEEL SENSOR MECHANICAL CHECK

NG

.| Adjust tire pressure or

Check for inflation pressure, wear and
size of each tire.

replace tire(s).

Check clearance between sensor and
rotor.
Clearance:
Front:
022 - 0.71 mm
{0.0087 - 0.0280 in)
Rear:
0.06 - 0.93 mm
{0.0024 - 0.0366 in)

OK
Note b Note
Check wheel bearing axial end play. Refer NG Foliow the direction in
to “Front/Rear Wheel Bearing” in FA/RA FA/RA section.
seclion.
OK
E Note ¥ Note
NG

> Clean sensor fixing portion,

OK

Note r

or replace sensor.

Note

Check sensor rotor for teeth damage.
Number of teeth: 46

NG

Replace sensor rotor {with

drive shaft, wheel hub).

OK

h 4

SBR778A|

Replace control unit.

BR-38

Note: Wheel position should
be distinguished by
code No. except code
No. 18 {sensor rotor).




TROUBLE DIAGNOSES

DISCONNEST
24 €&

Actuator 2-pin connector

SBR756C

DISCONMECT

E Actuator connectors
10

Bl

E]
L)

4

Diagnostic Procedure 5

MOTOR RELAY OR MOTOR
(Malfunction code No. 61)

MOTOR POWER SUPPLY CIRCUIT

NG
(Skip page.)

* Check fusible link for actuator. For fus-
ible link layout, refer to wiring diagram
{(BR-21}.

OK

h 4

* Disconnect actuator 2-pin connector.

* Check voltage between connector (hody
side) terminal @ and ground.
‘Battery voltage should exist.

NG Repair hamess and con-

Y

nectors.

OK

E h 4

MOTOR RELAY CIRCUIT

NG Replace actuator assem-

h 4

* Remove motor relay.

* Disconnect actuator connectors.

® Check continuity between actuator con-
nector (actuator side) terminals and
relay connector terminals.

Actuator connector Relay connector

) @

@ @

Continuity should exist.

bly.

SBRB0YC

/ Relay box

T

OK

y

MOTOR CHECK

NG Replace actuator assam-

* Connect actuator connectors.

* Connect suitable wire between relay
connector terminals @ and &.
Motor should operate.
Do not connect wire for more than 5
seconds.

OK

y

bly.

MOTOR RELAY CHECK

NG Replace motor relay.

SBR744C

Refer to MOTOR RELAY in Electrical
Components Inspection (BR-45).

,LDK
®

BR-39

EM

LG

EF &
Ee

G,

M

PD

FA

ST

RS

BT

HA

EL
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TROUBLE DIAGNOSES
Diagnostic Procedure 5 (Cont’d)
5] ®
L. Actuator 6-pin connector m
5

R ——— AL

(2]

MOTOR RELAY CIRCUIT

NG

relay connector terminals.

* Disconnect actuator 6-pin cannector.
* Check continuity between actuator con-
nector (actuator side) terminals and

Replace actuator assem-
bly.

+ Check continuity between control unit
connector terminals and actuator con-

Actuator connector Relay connector
s ® ®
Relay box 6] ®
L Continuity should exist.
=D CK
86 D r{as r
|j - 4 CIRCUIT CHECK NG
I—
— » Disconnect control unit connector.
v

seryascl | Nector (body side) terminals.
Control unit Actuator relay
DISCONNECT
DISCONNECT st] @ @
4 & [ o :
Actuator connectors
(B a o
_
Kcrumr CONNECTCR [} [O Continuity should exisi.
17,28, 14 y

0]

5

)

’

OK

h 4

Replace control unit.

¥
NG

SBR757C

BR-40

Repair harness and con-
nectors.
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5

@ . DISCONNECT

(Bis) Actuator 2-pin connector

Diagnostic Procedure 5 (Cont’d)

l

* Replace fusible link.
is the fusible link blown out when
ignition switch is turned “ON"?

No

[Q]

SBR746C

DISCONNEET
=L
TS.

Actuator 4-pin connector

-

[Q]

SBR747C

DISCONNEGT RQITlOVE
motor
1S. ground.

Actuator 4-pin connector

Q]

SBR748C

[

(C/UNIT CONNECTORJ -

DISCONNEGT

B4

[l

SBR749C

Yes

Y

Inspection end

MOTOR POWER SUPPLY CIRCUIT

NG

= Disconnect actuator 2-pin connector.

¢ Check continuity between actuator 2-pin
connector {body side} terminal @ and
ground.,
Continuity should not exist.

OK

h 4

Repair harness and con-
nector.

* Disconnect actuator 4-pin connector
and control unit connector.

* Check continuity between actuator 4-pin
connector {body side) terminal @ and
ground.,

Continuity should not exist.

NG

OK

Y

.| Repair harmess and con-

nector.

¢ Remove motor ground.

* Check continuity between actuator 4-pin
connector (actuator side) terminal @
and ground.

Continuity should not exist.

NG

OK

B
y

Replace actuator assem-
bly.

¢ Check continuity between conirol unit
terminals 4 and @.
Continuity should not exist.

NG

OK

h 4

Replace actuator assembly.

BR-41

Replace.controf unit.

MA

M

T

AT

PD

A

S]]

RS

715
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TROUBLE DIAGNOSES

ﬁ . DISCONNECT

(Bies) Actuator 2-pin connector

SBR7580)

[E]

Diagnostic Procedure 6

SOLENOID VALVE RELAY
{Malfunction code No. 63)

SOLENOID VALVE POWER SUPPLY
CHECK

NG
| p® (See next page.)

® Check 20A fuse for actuator. For fuse
layout, refer to wiring diagram (BR-22).

OK

Y

SOLENOID VALVE POWER SUPPLY
CHECK

NG Repair harmess and con-

Y

* Disconnect connectors from actuator.
* Check voltage between actuator 2-pin
conhnector (body side) terminal @ and
ground.
Battery voltage should exist.

lOK

nector.

SOLENOQID VALVE RELAY CHECK

NG Replace solenoid valve

h 4

Refer to SOLENOID VALVE RELAY in

Electrical Components Inspection (BR-45).

OK
B A4

relay.

Relay box—1 Sg

SBR759C

I_; C/UNIT CONNECTCR

. DISCONNECT

3104

mscomect
TS

Actuator connector

3

=1

32

[Q]

i
1

SBR760C

SOLENOID VALVE RELAY CIRCUIT
CHECK

NG |, Replace actuator.

h 4

Check continuity between relay terminals
and actuator connector (actuator side) ter-
minals.

Relay terminals Connector terminals

@ ®

G @

72 @

Continuity should exist.

OK

y

rZ)IF!CUIT CHECK

NG Repair hamess and con-

A 4

* Disconnect control unit connector.

¢ Check continuity between control unit
connector terminal G3 and actuator con-
nector (body side) terminal ® .
Continuity should exist.

lOK

Replace control unit.

nectors.

BR-42
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E DISCONNECT
AE

| Actuator 2-pin connector

Q]

SBR750C

b1
E DISGONNECT
1 &

Actuator §-pin connector

Q]

SBR751C

DISCONNECT

] i
TS.

¥ Acluator 6-pin connector

=t

Q]

SBR752C
(CIUNITCONNECTDH_
10 32 DISCONNECT
A
SBR753C]

Diagnostic Procedure 6 (Cont’d)

®

|

* Replace 20A fuse.
Is the fuse blown out when ignition
switch is turned “ON"?

No

Yes

m Y

Inspection end

ACTUATOR POWER SUPPLY CIRCUIT

NG

* Disconnect actuator 2-pin connector.

* Check continuity between actuator 2-pin
connector (body side} terminal @ and
ground.

Continuity should not exist.

OK

v

Repair harness and con-
nector.

* Disconnect actuator 8-pin connector
and control unit connector.

* Check continuity between actuator &-pin
connector (body side) terminal ® and
ground.

Continuity should not exist.

NG

OK

¥

> Repair harmness and con-

nector.

* Check continuity between actuator 6-pin NG‘ Replace actuator assem-
connector {actuator side} terminal & Tl biy.
and ground.
Continuity should not exist.
OK
h 4
NG

s Check continuity betwean control unit
terminals @ and .
Continuity should not exist.

OK

¥

Replace actuator assembly.

BR-43

h 4

Replace control unit,

A

El
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TROUBLE DIAGNOSES

Diagnostic Procedure 7

POWER SUPPLY (Low voltage)
{Malfunction code No. 57)

BATTERY CHECK

Chack battery.
Refer to "BATTERY" in EL section.

Diagnostic Procedure 8

STOP LAMP SWITCH CIRCUIT
{Malfunction code No. 16)

Do stop lamps go on when depressing No Inspect stop lamp circuit.
brake pedal? "| Refer to “EXTERIOR
LAMP" in EL section.
Yes
A4

Check continuity between stop lamp NG .| Repair harmess and con-
switch connector and control unit, "| nectors.
Continuity should exist.

OK

A4

Replace control unit.

Diagnostic Procedure 9

CONTROL UNIT
(Malfunction code No. 71)

Carry out self-diagnosis afier erasing self-
diagnostic results (BR-25).

r

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

again?

No

h 4
Inspect the system according to the code
Na.

718 BR-44



TROUBLE DIAGNOSES

SBR140C

SBR329B

Electrical Components Inspection

WHEEL SENSOR

Check resistance for each sensor.
Resistance: 0.8 - 1.2 k()

ACTUATOR MOTOR RELAY

Continuity existence between

Condition terminals G§ and @
Battery voltage not applied betwaen No
terminals @ and @ .
Battery voitage applied between ter- Yes
minals @ and @ .
SOLENOID VALVE RELAY
Continuity existence Continuity existence
Condition between tarminals & between terminals @
and and @
Battery voltage not
applied between termi- Yes No
nals @ and @.
Battery voltage applied
between terminals @9 No Yes
and @.

BR-45

A

Ely

LG

EF &
E

FE

Gl

&S

BT

HA

EL

719



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Front brake

Brake model

Control valve

OPF25VA Valve model

Cylinder bore diameter
mm (in)

Propontioning valve
(within master cylinder)

40.45 {1.5925) x 2 Split point % reducing

Pad length x width x
thicknass mm (in)

ratio

116 x 50 x 10 (4.57 x 1.97 x 0.38) kPa (kg/cm?, psi)

2,452 (25, 356} x 0.4

Rotor outer diameter x

Brake booster
280 x 30 (11.02 % 1.18)

M218T

thickness mm {in} Booster model
Rear brake Diaphragm diameter Primary: 230 (9.06)
i S dary: 205 (8.07
Brake model OPZ11V mm (in) econdary: 205 (8.07)
Brake fluid
Cylinder hore diameter
. 38.1 {1.500}
mm (in) Recommended brake
fluid DOT 3
Pad length x width x 71.8x365x11.5
thickness mm {in} {2.827 x 1.437 x 0.453) Parking drum brake
Rgior outer diameter x_ 297 x 18 (11.69 X 0.71) Brake model DS17HD
thickness mm {in) Lining
nin
) . 1541 x 25.0 x 3.0
Master cylinder Length X width _ (6.07 x 0.984 x 0.118)
X thickness mm (in}

Cyiinder bore diameter

) 25.40 (1) - .
mm (in} Drum inner diameter ' 172.0 (6.77)
mm (in)
Inspection and Adjustment
DISC BRAKE BRAKE PEDAL
Unit: mm (in} Unit: mm {in)
Front Rear Applied model MWT AT
Pad wear limit . 186 - 196 195 - 205
N _ Free height (7.32 - 7.72) (7.68 - 8.07)
Minimum thickness 2.0 (0.079)
— Depressed height
Rotor repair limit [under force of 490 N (50 kg, 100 (3.94) 105 (4.13)
Minimum thickness 28.0 (1.102) 16.0 (0.630) 110 ib) with engine running]
Clearance between pedal stop-
er and threaded end of 0.3-1.0 (D.012 - 0.039
PARKING DRUM BRAKE Swiches ( )
unit: mm (in) Pedal free play clevis 1-3(0.04-0.12)
Lining replacement fimit
Minimum thickness 1.5 (0.058) PARKING BRAKE
Drum repair limit Number of notches
Maximum inner diameter 173.0 (6.81) [under force of 196 N 6-7
(20 kg, 44 Ib)]

Number of notches
{when warmning switch
comes on)

BR-46



	QUICK REFERENCE INDEX
	TABLE OF CONTENTS
	PRECAUTIONS AND PREPARATION
	Precautions
	Commercial Service Tools

	CHECK AND ADJUSTMENT
	Checking Brake Fluid Level
	Changing Brake System
	Changing Brake Fluid
	Bleeding Brake System

	BRAKE HYDRAULIC LINE
	Removal and Installation
	Inspection

	BRAKE PEDAL AND BRACKET
	Removal and Installation
	Inspection
	Adjustment

	MASTER CYLINDER
	Removal
	Disassembly
	Inspection
	Assembly
	Installation

	BRAKE BOOSTER
	Removal and Installation
	Inspection

	VACUUM PIPING
	Removal and Installation
	Inspection

	FRONT DISC BRAKE (OPF25FA)
	Pad Replacement
	Removal and Installation
	Disassembly
	Inspection
	Assembly
	Inspection (On-vehicle)

	REAR DISC BRAKE (OPZ11V)
	Pad Replacement
	Removal and Installation
	Disassembly
	Inspection
	Assembly
	Inspection (On-vehicle)

	PARKING BRAKE CONTROL
	Removal and Installation
	Inspection
	Adjustment

	PARKING DRUM BRAKE (DS17HD)
	Shoe Replacement
	Shoe Clearance Adjustment
	Breaking in Parking Brake Shoes
	Drum Inspection

	ANTI-LOCK BRAKE SYSTEM
	System Components
	Hydraulic Circuit
	Wiring Diagram
	Removal and Installation

	TROUBLE DIAGNOSES
	Contents
	Component Parts and Harness Connector Location

	SERVICE DATA AND SPECIFICATIONS (SDS)
	General Specifications
	Inspection and Adjustment




