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PRECAUTIONS AND PREPARATION

Commercial service tool

SBREGB6C|

Precautions

¢ Recommended fluid is brake fluid “DOT 3”.

e Never reuse drained brake fluid.

e Be careful not to splash brake fluid on painted areas.

e 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 paris of the hydraulic system,

e Use flare nut wrench when removing and installing brake
tube.

¢ 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

(1) Flare nut crows foot
(@ Torque wrench

NT360

Removing and installing each brake piping

=)

o @

a: 10 mm (0.39 in)

Brake fluid pressure
gauge

NT151

Measuring brake fluid pressure

BR-2
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BRAKE HYDRAULIC LINE/CONTROL VALVE

Brake Hydraulic Line

Without Anti-lock Brake System (ABS)

Front brake

Proportioning valve

Brake booster
Master cylinder

= : Secondary line
=== Primary line

Q:

With Anti-lock Brake System (ABS)

Front brake

)

/Rear brake

Rear brake

ABS actuator

Proportioning vaive

Flare nut 15 - 18 (1.5 - 1.8, 11 - 13)
Connecting bolt 17 - 20 (1.7 - 2.0, 12 - 14)

Master cylinder

[3: Nem (kg-m, ft-Ib)
SBRBSOC

SBR992

Commercial service tool

SBREB6C

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.

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

1. Connect vinyl tube to air bleeder valve.

2. Drain brake fluid from each air bleeder valve by depress-
ing brake pedal.

3. Remove flare nut connecting brake tube and hose, then
withdraw lock spring.

4. Cover openings to prevent entrance of dirt whenever dis-
connecting brake line.

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

INSTALLATION

CAUTION:
¢ Refill with new brake fluid “DOT 3.
e Never reuse drained brake fluid.
1. Tighten all flare nuts and caonnecting bolts.
Specification:
Flare nut
15 - 18 N'm (1.5 - 1.8 kg-m, 11 - 13 fi-Ib)
Connecting holt
17 - 20 N-m (1.7 - 2.0 kg-m, 12 - 14 ft-Ib)

BR-3
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BRAKE HYDRAULIC LINE/CONTROL VALVE

Y- Brake fhuid pressure
gauge

SBRB22BA,

Brake fluid pressure gauge

SBRBZ3BA

Brake Hydraulic Line (Cont’d)
2. Refill until new brake fluid comes out of each air bleeder

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

Dual Proportioning Valve

INSPECTION

CAUTION:

e Carefully monitor brake fluid fevel at master cylinder.

s Use new brake fluid *‘DOT 3.

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

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

2. Bleed air from the Tool.

3. GCheck fluid pressure by depressing brake pedal.

Unit: kPa (kg/cm?, psi)

Applied pressure (Front brake) 5,884 (60, 853)
Qutput pressure (Rear brake) (373'64%'9 ;:(;02;33)

4. Bleed air after disconnecting the Toof. Refer to ''Bleeding
Brake System’ (BR-5).

BR-4
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CHECK AND ADJUSTMENT

Checking Brake Fluid Level
Max li
e Check fluid level in reservoir tank. it should be between

—— °
JUU U U MU Max and Min lines on reservoir tank.

il I e Iffluid level is extremely low, check brake system for teaks.
MAX Min line e Release parking brake lever and see if brake warning lamp @l
OK goes off. i not, check brake system for leaks.
MIN Checking Brake Line MA
CAUTION:

If leakage occurs around joints, retighten or, if necessary, EM

BR418CB
S © replace damaged parts.

1. Check brake lines (tubes and hoses) for cracks, deteriora-

tion or other damage. Replace any damaged parts. LG
& G 2. Check for oil leakage by fully depressing brake pedal while
N engine is running.
S

EC
_ Changing Brake Fluid
@2} CAUTION: e
‘ e Refill with new brake fluid “DOT 3.
e Always keep fluid level higher than minimum line on res-
ervoir tank. ' cL

sBrassc| @ Never reuse drained brake fluid.

e Be careful not to splash brake fluid on painied areas; it may

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

1. Clean inside of reservoir tank, and refill with new brake
fluid. AT
2. Connect a vinyl tube to each air bleeder valve.
3. Drain brake fluid from each air bleeder valve by depress- _
ing brake pedal. P
4. Réfill until brake fiuid comes out of each air bleeder valve.
Use same procedure as in bleeding hydraulic system to EA
refill brake fluid. Refer to *'‘Bleeding Brake System’’ (BR-5).

SBR41BC

Bleeding Brake System RA

CAUTION:

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

‘@ Fill reservoir with new brake fluid “DOT 3”. Make sure it is
full at all times while bleeding air out of system. 8T

¢ Place a container under master cylinder to avoid spillage

of brake fluid.
e For models with ABS, turn ignition switch OFF and discon- JF
nect ABS actuator conneclors or battery ground cable.

SBR995

FHA

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

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 [DX
release air.

4. Close air bleeder valve.

5. Release brake pedal slowly.

6. Repeat steps 2. through 5. until clear brake fluid comes out

SBR419C of air bleeder valve.

BR-5 697




BRAKE PEDAL AND BRACKET

Removal and Installation

SEC. 465

Clevis pin ﬁ

[Oj13-16 (13- 16,9 - 12)

[q: Nem (kg-m, ft-Ib)

Vs Stop lamp switch

-

(B13-16(13-16,9-12)

SBR565CC

Lock nut
((J16 - 22 (16 - 22, 12 - 16)

Stop lamp
switch and
ASCD switch
12 - 15
1.2 - 1.5,
9-11)

Floor pane!

[} Nem (kg-m, fi-ib)

SBRABICA

Stays inside

Clavis

Input rod/

Lock nut

SBRa24B

Inspection

Check brake pedal for following items.
e Brake pedal bend

e Clevis pin deformation

e Crack of any welded portion

Adjustment

Check brake pedal free height from dash reinforcement panel.
Adijust if necessary.
H: Free height
Refer to SDS (BR-65).
D: Depressed height
Refer to SDS. (BR-65).
Under force of 490 N (50 kg, 110 1b)
with engine running
C,, C;: 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)

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

2. Check pedal free play.

Make sure that stop lamps go off when pedal is released.

3. Check brake pedal’s depressed height while engine is run-
ning. If fower than specification, check brake system for
leaks, accumulation of air or any damage to components
(master cylinder, wheel cylinder, etc.); then make neces-
sary repairs.

BR-6
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MASTER CYLINDER

SEC. 460

@Dual proportioning valve
(Do not disassemble.}

* |ybricate piston cup with brake
fluid or rubber grease when
assembling master cylinder,

) Reservoir cap
@ Qi filter

@ Reservair tank @i
@ Seal

(& Cylinder body
® O-ring

@ Piston storper A
Secondary piston assembly
(@ Primary piston assembly
{9 Stopper cap

EM
LG
EC

FE

A X
(@
~ [12-15(12- 159 - 11)

©e/ ?
[ 20-34 AT

{0.2 - 0.35, 1.4 - 2.5)

SBRY3GA|

] . Brake fluid
[C}: Nem (kg-m, t-Ib) PD
SBRS851IC
EA
Removal RA

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. 87

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

3. Remove brake pipe flare nuts. BF

4, Remove master cylinder mounting nuts.

CAUTION:
Be careful not to splash brake fluid on painted areas; it may ﬂ

Disassembly HA
1. Bend claws of stopper cap outward.
EL
DX

BR-7 699



MASTER CYLINDER

E\.
SBR231C

Secondary piston

IES
Primary piston

SBR3S4C

SBR940A

SBR222B

SBR704C

Disassembly (Cont’d)

2. Remove valve stopper while piston is pushed into cylinder,
3. Remove piston assemblies.

i it is difficult to remove secondary piston assembly, gradually

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

Inspection

Check for the following items.

Replace any part if damaged.

Master cylinder:

¢ Pin holes or scratches on inner wall.

Piston:
e Deformation of or scratches on piston cups.

Assembly

1. Insert secondary piston assembly. Then insert primary pis-
ton assembly.

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

2. Install stopper cap.
Before installing stopper cap, ensure thalt claws are bent
inward.

3. Push reservoir tank seals.
4. Push reservoir tank into master cylinder.

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

Installation

CAUTION:
o Refill with new brake fluid “DOT 3”.
¢ Never reuse drained brake fluid.
1. Place master cylinder onto brake booster and secure
mounting nuts lightly.
2. Torque mounting nuts.
12-15 N'm (1.2 - 1.5 kg-m, 9 - 11 ft-Ib)
3. Fil up reserveir tank with new brake fluid.
4. Plug all ports on master cylinder with fingers to prevent air
suction while releasing brake pedal.
5. Have driver depress brake pedal slowly several times until
no air comes out of master cylinder.
6. Fit brake lines to master cylinder.
7. Tighten flare nuts.
[D]: 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-5).

BR-8
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BRAKE BOOSTER/VACUUM HOSE

&

SBROD2A

oK NG

Third
Second
First

SBRIBSAA

SEC. 470

Snap pin\ﬁr

Clevis pin

? Brake booster
12- 15 [3] : Nem (kg-m, fi-1b)

{12 -15,9-11) SBR232CB

\Output rod iength

-

[

SBR281A

Approx. 125 mm (4.92 In)

i
I -

Clevis

SBR116B

Brake Booster
ON-VEHICLE SERVICE

Operating check

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

¢ 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 E[
brake pedal several times slowly. The pedal should go fur-
ther down the first time, and then it should gradually rise
thereatter. C
e Depress brake pedal while engine is running, and stop
engine with pedal depressed. The pedal stroke should not

WA

change after hoiding pedal down for 30 seconds. EC
FE
CL
REMOVAL
CAUTION: Wy

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

e Be careful not to deform or bend brake pipes, during

=

removal of booster. PO
FA
INSPECTION BA

Output rod length check
1. Apply vacuum of -66.7 kPa (-500 mmHg, —-19.69 inHg) to ﬂ

brake booster with a handy vacuum pump.
2. Check output rod length.
Specified length: 8T
10.275 - 10.525 mm (0.4045 - 0.4144 in)

BiF

INSTALLATION FA

CAUTION:

¢ Be careful not to deform or bend brake pipes, during Instal- 5]
lation of booster.

Replace clevis pin if damaged.

Refill with new brake fluid ‘‘DOT 3”. )4
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-9 701



BRAKE BOOSTER/VACUUM HOSE

More than 24 mm
(0.94 in}

Connect hose until it contacts
protrusion on vacuum fube.

SBR225B

=CE

Intake manifold Brake booster

side

SBR49BA

SBRY43A

Brake Booster (Cont’d)

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

2. Fit booster, then secure mounting nuts (brake pedal bracket
to master cylinder) lightly.

3. Connect brake pedal and booster input rod with clevis pin.

4. Secure mounting nuts.

Specification: 13 - 16 N'm (1.3 - 1.6 kg-m, 9 - 12 fi-lb)

5. Install master cylinder. Refer to “Installation’ in ““MASTER
CYLINDER'' (BR-8).

6. Bleed air. Refer to “Bleeding Brake System’ (BR-5}.

Vacuum Hose
REMOVAL AND INSTALLATION

CAUTION:

When installing vacuum hoses, pay attention to the following

points.

e Do not apply any oil or lubricanis to vacuum hose and
check valve.

o Insert vacuum tube into vacuum hose as shown.

e Install check valve, paying attention 1o its direction.

INSPECTION

Hoses and connectors

Check wvacuum lines, connections and check valve for
airtightness, improper attachment chafing and deterioration.

Check valve
Check vacuum with a vacuum pump.

Connect to
booster side

Vacuum should exist.

Connect to
engine side

Vacuum should not exist.

BR-10
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FRONT DISC BRAKE

Pad Replacement

WARNING:
Clean brake pads with a vacuum dust collecior to minimize the
hazard of airborne pariicles or other materials.

CAUTION: @l
e When cylinder body is open, do not depress brake pedal
because piston will pop out. MA

e Be careful not to damage piston boot or get oil on rotor,
Always replace shims when replacing pads.
o [f shims are rusted or show peeling of the rubber coat, EM
replace them with new shims.
e 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. EC
Remove pin bolt.
Open cylinder body upward. Then remove pad retainers,
and inner and outer shims.
Standard pad thickness:
10 mm (0.39 in) €l
SBRA53IC Pad wear limit:
2.0 mm (0.079 in}
Carefully monitor brake fluid level because brake fluid will
return o reservoir when pushing back piston.

ol

FE

SEC. 440 AT
7-9(07 - 08, 51 - 6.5) 17 - 20
B (e ER® @é M(n - 2.0, 12 - 18)
' PD
=@
to s]ndmg EA
RA
DER2®
[Ozz - ;1
i lG) (22 - 32,16 - 23)
1o sliding portion
Oz ST

{7.3-99 53 -72)
Nem (kg-m, ft-Ib)

PBC (Poly Butyl Cuprysil) grease or BF
silicone-based grease point
Rubber grease point

Brake fluid point SBRB54C LA
(1) Shim cover Pad retainer @ Cylinder body
@ Inner shim (8 Outer pad @ Air bleeder EL
@ inner pad d® OQuter shim d® Piston seal
@ Pin bolt {) Connecting bolt i@ Piston
(® Main pin 3 Copper washer Bust seal Y
(® Torque member fixing bolt @ Brake hose @ Torgue member
(? Retainer boot

BR-11 703



FRONT DISC BRAKE

SBRB56C

SBR772

Removal

WARNING:
Clean brake pads with a vacuum dust collector 1o minimize the
hazard of airborne particles or other materials.

Remove torgue member fixing bolts and connecting bolt.

It is not necessary to remove connecling bolt except for disas-
sembly or replacement of caliper assembly. in this case, sus-
pend caliper assembly with wire so as not to siretch brake
hose.

Disassembly

WARNING:

Do not place your fingers in froni of piston.

CAUTION:

Do not scratch or score cylinder wall.

1. Push out piston with piston boot with compressed air.
2. Remaove piston seal with a suitable tool.

Inspection — Caliper

CYLINDER BODY

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

e Minor damage from rust or foreign materials may be efim-
inated 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 for-
eign 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.

BR-12
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FRONT DISC BRAKE

Inspection — Rotor

RUBBING SURFACE
Check rotor for roughness, cracks or chips.

RUNOUT @l

1. Secure rotor to wheel hub with at least two nuts (M12 x
1.25).

2. Check runout using a dial indicator. WA

Make sure that wheel bearing axial end play is within the spec-
ifications before measuring. Refer to ““Front Wheel Bearing'’ in Ef
FA section.

SBR219C

Maximum runout:
0.07 mm (0.0028 in) LE
3. If the runout is out of specification, find minimum runout
position as follows:

a. Remove nuts and rotor from wheel hub. EC
b. Shift the rotor one hole and secure rotor to wheet hub
with nuts. '
. Measure runocut. FE

c
d. Repeat steps a. to ¢. so that minimum runout position

can be found.
f the runout is still out of specification, turn rotor with GL

4. |
on-car brake lathe ('MAD, DL-8700”, “"AMMCO 700 and
705" or equivalent). NIT
THICKNESS
Thickness variation (At least 8 positions): AT

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

18.0 mm (0.709 in)
FA&

Assembly RA

Boot 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.

Piston seal
Piston ST
BF
Cylinder body
SBR574
Protrusions Installation HA
CAUTION:
e Refill with new brake fluid “DOT 3". EL
e Never reuse drained brake fluid.
1. Install brake hose to caliper securely. DX

Fit brake hose between the caliper protrusions.

2. Install all parts and secure atl bolts.
3. Bleed air. Refer to "‘Bieeding Brake System" (BR-5).

SBR974C
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REAR DISC BRAKE

SBRESEC

SBR&4H

Commercial
service tool

SBRBEBC

Pad Replacement

WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne particles or other malerials.

CAUTION:

e 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.

o If shims are rusted or show peeling of rubber coat, replace
them with new shims.

e It is not necessary 1o remove connecting bolt except for
disassembly or replacement of caliper assembly. in this
case, suspend cylinder body with wire so as not to stretch
brake hose.

1. Remove master cylinder reservoir cap.

2. Release parking brake.

3. Remove brake cable mounting bolts from the rear suspen-
sion.

4. Remove pin bolts.

5. Remove cylinder body. Then remove pad retainers, and
inner and outer shims.

Standard pad thickness:
9.5 mm (0.374 in)
Pad wear limit:
2.0 mm (0.079 in})
6. When installing new 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-14
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REAR DISC BRAKE

SEC. 441

Nem {kg-m, ft-Ib}

@O 7-907-0951- sg)g

22 - 31
@2 (22 - 3.2, 16 - 23) »@ J
/_7 J /.

®17-20 1.7 - 20,12 - 14)

OE®
e

Gi

MA

EM

LC

EC

FE

€L

MT

R e o sbooraonnd -2 (2520 25 30,18 - 22
grease point
®: Rubber grease point
)®: Brake fluid point
2
<
@ [C)3s - 52
(3.0 - 5.3, 28 - 38)
40ERP) to pad contact
area
SBRB59C
{1 Nut i O-ring €5 Adjusting nut
@ Washer d® Push rod @ Cup
@ Return spring d? Key plate &) Piston
@ Parking brake lever i RingC @ Dust seal
(& Cam boot i@ Seat 63 Inner shim
{® Cam @ Spring @ Inner pad
(7 Brake hose & Spring cover @ OQuter pad
Connecting bolt ¢) Ring B @ Outer shim
Copper washer &) Piston seal @ Pin
{0 Bleed screw &) Ring A & Pin boot
1 Pin bolt & Spacer @ Pad retainer
@ Cable mounting bracket & Wave washer @ Torgue member
@ Cylinder & Spacer @) Torque member fixing bolt
@ Strut @ Ball bearing

BR-15
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REAR DISC BRAKE

SBRABEOC

Commercial
service tool

SBRBEBC

SBRE46

SERB8Y

SBROBBE

Removal
WARNING:

Clean brake pads with a vacuum dust collector to minimize the

hazard of airborne parlicles or other materials.

1. Remove brake cable mounting bracket bolt and lock spring.
2. Remove torque member fixing bolts and connecting bolt.
It is not necessary to remove connecting bolt except for disas-
sembly or replacement of caliper assembly. In this case, sus-
pend caliper assembly with wire so as not to streich 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 piiers 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 strut.

BR-16
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REAR DISC BRAKE

Disassembly (Cont’d)

c. Remove piston seal.
Be careful not to damage cylinder body.
&b
MA
SBRESE EM
4, Remove return spring, stopper bolt and lever.
LG
EG
FE
GL
SBR877
Inspection — Caliper MT
CAUTION:
Use brake fluid to clean cylinder. Never use mineral oil.
AT

CYLINDER BODY

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

¢ Minor damage from rust or foreign materials may be elim-

inated by polishing surface with a fine emery paper. A
Replace cylinder body if necessary.
TORQUE MEMBER RA

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

o

CAUTION:

Piston sliding surface is plated. Do not polish with emery paper §T
even if rust or foreign matter is stuck to sliding surface.

Check piston for score, rust, wear, damage or presence of for- o
eign materials. BF
Replace if any of the above conditions are observed.

HA
PIN AND PIN BOOT
Check for wear, cracks or other damage.
Replace if any of the above conditions are observed. EL,
1o

BR-17 709



REAR DISC BRAKE

SBER219C|

Adjusting nut
SBR8Y2

Ring C -
Key plate —ED

Push rod

Strut ,"‘m

SBRB78-A

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 runcut using a dial indicator.

Make sure that axial end play is within the specifications before

measuring. Refer to “Rear Wheel Bearing” in RA section.

3. Change relative positions of rotor and wheel hub so that
runcut is minimized.

Maximum runout:
0.07 mm (0.0028 in)

THICKNESS
Rotor repair limil:

Standard thickness
9 mm (0.35 in)

Minimum thickness
8 mm (0.31 in)

Thickness variation (At leasl 8 portions)
Maximum 0.02 mm (0.0008 in)

Assembly

1. Instal cup in the specified direction.

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

3. Install ring C with a suitable tool.

BR-18
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REAR DISC BRAKE

Assembly (Cont’d)

4. Install seat, spring, spring cover and ring B while depress-
Ring B-E&3 ing with suitable commercial service tool or press and drift.
Spring cover
' @l
Spring@
MA
Seat—=)
ElMl
LC
Ring B &3
Spring cover EC
Spring % FE
Seat
SBRE79-A @L
Ring A —& 5. Install cup, adjuster, bearing, spacers, washers and ring A
spacer —&57 with a suitable tool. AT
Wave washer
Spacer —033 AT
Ball bearing —&3
Adjuster é oD
Cup—&
e
Piston ' FA
6. Fit lever and tighten stopper bolt. BA
7. Fit return spring in the order shown.
8T
BF
SBR3T?
Installation R
CAUTION:
¢ Refill with new brake fluid “‘DOT 3”. EL
¢ Never reuse drained brake fluid.
1. install brake hose to caliper securely.
2. install all parts and secure all bolts. IDX
3. Bleed air. Refer to “Bleeding Brake System’ (BR-5).
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PARKING BRAKE CONTROL

SEC. 443

Lock plate
Control lever : ﬁ/ RH rear cable

- 11 (0.8 - 1.4, 5.3 - 8.0)

[EJJ 32-43

{0.33 - 044, 24 - 32) 7

32-43
(0.33 - 0.44, 2.4 - 3.2)

Lack plate

LH rear
cable
[ s-11(08-11 58-80)

[O): Nem (kg-m, ft-Ib)

SBR861C

Removal and Insiallation

1. To remove parking brake cable, first remove center con-
sole.

2. Disconnect warning lamp connector.

3. Remove bolts, slacken off and remove adjusting nut.

; Warning lamp
connector SBR101E

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

SBR444B

o When installing parking brake cable at rear caliper, make
sure to align matchmark on cable guide.

Cable guide
Matchmark
Cable
cutout portion
SBR4BA

BR-20
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PARKING BRAKE CONTROL

Inspection

1. Check control lever for wear or other damage. Replace if
necessary.

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

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

deformed or damaged, replace. MA
EM
Parking brake lever Adlus“nent L@

Pay atlention to the following points after adjustment.

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

e Parking brake lever returns to stopper bolt when control gp
lever for rear disc brake is released.

Stopper bolt

FE
GL
SBR2648
1. Pull control lever up by 4 or 5 notches.
Box wrench 2. Insert a box wrench into opening in control lever and Wi
loosen self-lock adjusting nut to slacken cables.
Adjusting 3. Completely push control tever down. AT
el \ 4. Forcefully depress brake pedal about five times (so that
caliper is automatically set in position.).
\ 5. Pull lever up by 4 or 5 notches. )
6. Turn adjusting nut as shown in figure and adjust lever

stroke to specified value.
7. Pull control lever with specified amount of force. Check [FA
SBR490A lever stroke and ensure smooth operation.
Number of notches : 7 - 9 [196 N (20 kg, 44 1b}]

8. Bend warning lamp switch plate. Warning lamp should RA
come on when lever is putied "A" notches. It should go off
when the lever is fully released.

Number of “A” notches : 1

8T
Parking brake BlF
warning lamp switch
plate SBR4D3A
RA
EL
DX
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ANTI-LOCK BRAKE SYSTEM

Purpose

The Anti-Lock Brake System (ABS) consists of electronic and hydraulic components. It allows for con-
trol of braking force so that locking of the wheels can be avoided.

The ABS:

1) Improves proper tracking performance through steering wheel operation.

2) Increases obstacle avoidance through steering wheel operation.

3} Improves vehicle stability.

Operation

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

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

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

ABS Hydraulic Circuit

Proportioning valve

{Do not disassemble.) ]
Master cylinder /
Brake booster Rear RH wheel

Front RH wheal

ABS actuator _ - ” _ B B
Bypass check valve (Front RH) Bypass check valve {Rear)
Caliper
1
Cafiper :| :]
° Fleactioln;/[: |
damping
valve |
' Inlet
{Front RH} {Front RH) solenoid valve (Rear) Oultlet "
solenoi
Inlet QOutlet
Cutlet . valve (Rear)
solenocid valve 3:{3: oid  \valve
(Front} Outlet valvei
T T {Rear)
|
L a
k o—‘
! L Y [inlet -
{Front LH) (Front LH)|vaive Rear LH wheel
{Front} Inlet valve

Rear !
| Bypass check valve (Front LH) @ @ { }
l {Front)  Raservoir  (Rear)
Front LH whee! - - - - - - - SBRE62C

BR-22
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ANTI-LOCK BRAKE SYSTEM

System Components

ABS consists of:
@ Whee! sensors {3) Warning fight
® Actuator Stop lamp
® Contro} unit switch Control unit
Actuator e \ @\ﬂ
WA
EM
LG
EG
FE
. Piping
Front wheel sensors
seresac| Gl
System Description T

SENSOR

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

FA

CONTROL UNIT RA

The control unit computes the wheel rotating speed by the sig-
nal current sent from the sensor. Then it supplies a DC current
to the actuator solenoid valve. It also controls ON-OFF opera-
tion of the solenoid valve relay and motor relay. If any electri-
cal malfunction should be detected in the system, the warning &7
light is turned on. In this condition, the ABS will be deactivated,

and the vehicle’s brake system reveris to normal operation.

BF
.
Warning light SBREBAC
&% [ \ "
T ABS control unit is ooate\
227 under the trunk side ﬁnls%k EiL
Y e in

I B g e

A DX

’
LED (Back side of control unit} SBREG5C
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ANTI-LOCK BRAKE SYSTEM

System Description (Cont'd)

SBR372C

ACTUATOR
The actuator contains:

An electric motor and pump

Two relays

Six solenoid valves, each inlet and outlet for

— LH front
—- RH front

— LH and RH rear

These components control the hydraulic circuit. The ABS con-
trol unit directs the actuator to increase, hold or decrease
hydraulic pressure to all or individual wheels. :

ABS actuator operation

Inlet solenoid
valve

Qutlet solenoid
vaive

Master cylinder brake fluid pressure is directly

Normal brak ti OFF OFF (Closed
raxe operation (Open) (Closed) transmitted to caliper via the inlet solenoid valve.
Hydraulic cireuit is shut off 1o hold the caliper
Pressure hold  |ON (Closed) OFF (Closed) yaraulic sireul P
brake fluid pressure.
Pr , Caliper brake fluid is sent to reservoir via the
ABS operation d e:u © ON (Closed) ON (Open) oullet solencid valve. Then it is pushed up to the
ecrease master cylinder by pump.
P Master cylinder brake fluid pressure is transmit-
. ressure OFF (Open) OFF (Glosed) aste cg( inder bra uid pl
increase ted to caliper.

BR-24
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ANTI-LOCK BRAKE SYSTEM

Removal and Installation

CAUTION:

Be careful not fo 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.

WHEEL SENSORS
SEC. 476 EM

Front sensor
/ / J/ / Rear sensor S\
o [J18-24 (18 . 24,13 -17)

11-16 (1.1 - 18,8 - 1)
L

MA

LC

EC

FE

CL

MT

AT

: Nem (kg-m, ft-Io) SBR866C | [BI)

SENSOR ROTOR RA

Removal

1. Remove the front wheel hub or final drive companion
flange. Refer to FA and PD sections.

2. Remove the sensor rotor using suitable puller, drift and
bearing replacer.

BF
SBRB73C

Front sensor Press Installation A

Install the sensor rotor using suitable drift and press.
e Always replace sensor rolor with new one. EL

s . e Pay attention to the direction of front sensor rotor as show
uitable drift . e
in figure.

)¢

Sensor rotor

Wheel hub

SBRB74C
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ANTI-LOCK BRAKE SYSTEM

Rear sensor

Comp:
__flange

SBROEZC

—

under the trunk side finisher LH. —
Lo

SEC. 476
’%‘wmnt}m

")4-88m
{04 - 0.6 kg-m,
2.9 - 4.3 K-lb)

SBR870C

Mounting bracket z
(

(16 - 1.8 kg-m,
12 - 13 ftdb) =<
Tt f

SBR871C

Removal and Installation (Cont’d)

CONTROL UNIT
Location: Under trunk side finisher LH.

ACTUATOR

Removal

1. Disconnect battery cable.

2. Drain brake fiuid. Refer to “Changing Brake Fluid” (BR-5).

3. Apply different colored paint to each pipe connector and

actuator to prevent incorrect connection.

4, Disconnect connector, brake pipes and remove fixing nuts
" and actuator ground cable.

Installation

CAUTION:

After installation, refill brake fluid. Then bleed air. Refer lo
“Bleeding Brake System’ (BR-5).

1.

Tighten actuator ground cable.

Place ground cable at a notch of mounting bracket.

>N

Connect brake pipes temporarily.

Tighten fixing nuts.

Tighten brake pipes.

Fix actuator harness clip on the mounting bracket.
Connect connector and battery cable.

ACTUATOR RELAYS

1.
2.
3.

Disconnect battery cable.
Remove actuator relay cover.
Pull out relays.

BR-26
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS —

BATTERY BR-ABS-01
Refer 1o "EL-POWER", al
7.54
GIBG."B—GIB{E& WA
G G I G
ﬁd 13 EM’
G/W@G/W—GME
LC
OR/G GIW G/B G
__________ o
e 3~ g
OR/G GW GiB G
| | | )
aw aB G AT
Fel ol (i)
RX T CLK
ontRoLuNT  PD
oma@qsm SATBSHC
GND GND GND  GND  GND
gy Ex &
B B B B B
I I I ‘ \ .
.—.—.—: ﬂ
__i_ §T
T16
Refer to last page (Faldout page). BE
o '
| 12f4(sKx [ | 1§ 1 ag-C ]
CLITITI@ Frypy 1@ INEG HE
. e e
5] 9 1
13]1451 : 1 a;zz?a DY EL
: B W I
___________________________ 1
[k

MBRO91A
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont’d)

BR-ABS-02

|

ABS CONTROL UNIT

SENSOR

0e]
=

REAR
SKID

SENSOR

SENSOR

FRONT
WHEEL
LH

SENSOR

FRONT
WHEEL
LH

SENSOR

FRONT
WHEEL
RH

SENSOR

FRONT
WHEEL
ARH

|

0]
-

REAR SKID
SENSOR

Refer to last page (Foldout page).

Vo) . G

Ti6
- ...| Ex
FRONT WHEEL
SENSOR LH

R - T .

i o8

Treen ; m]
FRONT WHEEL
SENSOR RH

B24
w

II[IO|[JI_BIQTT

EEEBR

18]36]14f

GY

GY

Gy

N/
&1.@@ [ERIT e H

M-
a]9l1of11]

MBROS2A

720

BR-28



ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont’d)

BR-ABS-03
ABS CONTROL UNIT Gl
FR. FR. FR. FR. FR. RR.
SOL V. S0L. V. SOL V. SOL. V. SOL. V. SOL V. ACTUATOR FAIL
RH IN LHIN lNli] RH L%JIT LngquT o&l Morﬂcl:on Lﬁ1\l\2ﬂP A
JIER| L1o] [Z] :
ON or START
I EM
LA e SweR:
[15] 7.5A
'—EJ [=] LC
R/B GrY BR BrY Ly Y ﬁ
L L : =
RB GrY BR B/Y wy Y Y I'"I
ﬁ%uEFI‘NATmN
rL,.fn;‘ cj (L;?gaTv;rAnmNG FE
e B3
LR
LR _ €L
RB GiY BR B/Y Ly ¥ Y | T
DG e -
RE GY BR B/Y Ly Y Y
® AT
I =)
|
A
RA

B/Y

I_IL[_I

FRONT FRONT
SOLENOID SOLE NOID SOLENOI [n

s

B
H}-(

Jee
E]j-%

I_;.‘i'_lil

FRONT
SOLENOID
RH IN

Y
II 27 “
o0 § B0 |
LENCID SOLENQID
& ey

0—f6'0'\—
o—f'G'U'\—

AN B OOT i ouT b Noxt
ext page
8F
= N - N i =S -
41 I EA 71 Py 1 1] = = :
NIBTARE WAL [TTETIED T " HA
8 ___ & ___
[TTT KX 11 2] [3 < EL
11112}13] [1s{16§17]18 4]5]6]7]8 J | 15 .
[mr === m e — e ———— [ L i a
' - ;o [ ]| | DX
i 51 ! bspd] [o]s
}Lﬁ - -I ° .|M15 | 'z ERT T AUk |
] w B il B B i

MBROD93A
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont’'d)

IGNITION T - -
ON or S%vAvF'iTTCH BATTERY BR ABS 04
1 ABS
CONTROL
F:EelfeFr’(‘)oWER" L
3 - | ACTUATOR MOTOR
. FIELAYTO IGN RI(E)LAY mgll\-l?"l%ﬁ @
1 5 11
208 | € | 208 LL.—'J L] L
LGIH G/R R
x 1 I‘ l‘ |4 I
RO o
G- ]
LGIR- G/R R
(E23) !

G/Y
@
} ) A
R LG/R GrY G/R RAL R
o1 e O o e e
Preceding page <} @9 () I_ @ )
b SOLENOID [s) MOTOR|ACTUATOR
7 o e | | B o] e
0 |® & ® |&
e
B
__!_.. .
Fi5 =
-t y
2L AT AT LD eny | [T TRl
) D) G @9 (LT ETI@ ry-mf 1 1 11®
e QY L8 1
= <HA® D
] T
W w B
—
<[:|:i>15|]§ . ok 111
w B
MBROO4A
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ANTI-LOCK BRAKE SYSTEM
Wiring Diagram — ABS — (Cont'd)

IGNITION SWITCH - -
BATTERY 1% STAHTC BR ABS 05
Refer to "EL-POWER". Refer to "EL-POWER".
7.5A G
A
ar
[Em| EM
G
1 P
OEPRESSED gw?fcll-j\” r.‘| c
RELEASED T ﬁg_rgEBFliNAﬂou
WREZ e {TACHOMETER)
L2 EC
“iG [E3]]
R/G YR g FE
L-J ®
R/G Yin (£3) €L
YiR
L?JJCETD MT
nacE
AT
i, X
PO
LB
5
@ =G Ep To EL-TAILAL SFT EA
RA
RIG LB
<1 =]
STOP LAMP ECCS TACHO
SwW GﬁISTCONTROL B
—a ST
B
_________________________ Refer to last page (Foldout page). BF
r *. @D .
! T ] = )
Eﬁ :I- NN EE I_’gﬂza O @) EriT]®D HA
YD L ]
AEERsREENR =] 5
2 4
1 L1 T 118 FIIrTTT = Ii EL.
D%

MBRO95A
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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 actuators. It is essential that both kinds of
signals are proper and stable. It is also important to check for
conventional problems: such as air leaks in the booster or
lines, lack of brake fluid, or other problems with the brake sys-
tem.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or faulty wiring.
In this case, careful checking of suspicious circuits may help
prevent the replacement of good parts.

A visual check only may not find the cause of the problems, so
a road test should be performed.

Before undertaking actual checks, take just a few minutes to
talk with a customer who appreoaches with a ABS complaint.
The customer is a very good source of information on such
problems; especially intermittent cnes. Through the talks with
the customer, find out what symptoms are present and under
what conditions they occur. _

Start your diagnosis by looking for “conventional’” problems
first. This is cne of the best ways to troubleshoot brake prob-
tems on an ABS controlled vehicle.

SEF234G

BR-32
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TROUBLE DIAGNOSES

Self-diagnosis
FUNCTION

e When a problem occurs in the ABS, the warning light on the

instrument panel comes on.

e A maximum of three malfunctions are stored in the mem-

ory of the ABS control unit.

Erase the self-diagnosis results stored in the control unit after

malfunctions are repaired (See next page).

e The self-diagnosis results are identified by Consult or LED

on the control unit.

R

SELF-DIAGNOSIS PROCEDURE

120 Start engine.
Drive vehicle over 15 km/h (9 MPH) for at least one minute.
—J mPH
¥
::’_% Stop vehicle with engine running.
P
Make sure that the ABS warning light activates.
Warning light
SBRE75C B
r

_LZ ABS control unit is Iocated\\

~—— under the trunk side finisher LH.
—— frunx 7

£/
™ LED {Back side of control unit}

Vo wer s

SBRE76C

The LED on the ABS control unit flashes to indicate the malfunction code
No.

y

Verity the location of the malfunction with the malfunction code chart.
Then make necessary repairs following the diagnostic procedures.

h 4

After the maMunctions are repaired, erase the self-diagnostic results
stored in the control unit.

Disconnect connectors for ABS control unit or the battery negative termi-
nal for at least one minute.

Y

Check warning light for deactivation after driving vehicle over 15 km/h (9
MPH) for at least one minute.

¥

Test the ABS in a safe area to verify that it functions properly.

BR-33
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TROUBLE DIAGNOSES

e The malfunction code chart is given on the next page.

Self-diagnosis {Cont’d)
HOW TO READ SELF-DIAGNOSTIC RESULTS {Malfunction codes)
e Determine the code No. by counting the number of times the LED flashes on and off.

Example

LED ON

LED OFF

Maifunction code No. 12 and 23

ot

a

S

a

-

a
<]
c

: 3 seconds (Clearance between code No.)
: 0.6 second (Ten digits)
: 0.3 second (One digit)

SBRE77C

HOW TO ERASE SELF-DIAGNOSTIC RESULTS (Malfunction codes)

e Disconnect ABS control unit connectors or battery negative terminal for at least one minute.
e When using CONSULT, touch “ERASE" on the CONSULT screen with self-diagnostic results mode.

BR-34
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

MALFUNCTION CODE/SYMPTOM CHART

Code No. (No. of LED flashes)

Malfunctioning part and circuit

Diagnostic procedure

MA

EM

01 Front right sensor (open-circuit) 4
02 Front left sensor {(open-circuit) 4
03 Rear sensor (open-circuit) 4
05 Frant right sensor (short-circuit) 4
06 Front left sensor {short-circuit) 4
o7 Rear sensor (short-circuit) 4
11 Actuator front right inlet soclencid valve {open-cir- 3
cuit)
12 Actuator front left inlet solenoid valve {open-circuit) 3
13 Actuator rear inlet solenoid valve {open-circuit) 3
15 Actuator front right outlet sclenoid valve (open-cir- a
cuit)
16 Actuator front left cutlet solenoid valve (open-cir- 3
cuit)
17 Actuator rear outlet solenoid valve (open-circuit) 3
o1 Actuator front right inlet solenoid valve (short-cir- 3
cuif)
22 Actuator front left inlet solenoid valve (short-circuit) 3
23 Actuator rear inlet solenoid valve (shart-circuit) 3
25 Actuator front right outlet solencid valve (short-cir- 3
cuit)
26 Actuator front left outlet scienoid valve (short-cir- 3
cuit)
27 Actuator rear outlet solenoid valve {short-circuit) 3
41 Solenoid valve relay circuit (unable to turn off) 6
42 Solenoid valve relay circuit (unable to turn on}) 6
43 Actuator motor or motor relay (unable to turn off) 5
44 Actuator motor or motor relay {unable to turn on) 5
47 Power supply (High voltage) 7
48 Power supply (Low voltage) 7
LED deactiv;isc;:irY(Zontinuous Control UI."Iit . 2
activation Ground circuit
Warning light does not come on Fuse, warning light bulb or warning light circuit ]
when ignition switch is turped on. | Control unit power supply circuit
Pedal vibration and noise —— 9
Long stopping distance — 10
Unexpected pedal action — 11
ABS does not work. — 12
— 13

ABS works frequently.

BR-35
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TROUBLE DIAGNOSES

Consult

CONSULT APPLICATION TO ABS

ITEM

SELF-DIAGNOSTIC
RESULTS

DATA MONITOR

ACTIVE TEST

Front right wheel sensor

X

Front left whee! sensor

X

Rear wheel sensor

Stop lamp switch

Engine revolution signal

Front right inlet sclenoid valve

Front right outlet solencid valve

Front ieft iniet solenoid valve

Front left gutlet solencid valve

Rear inlet solenoid valve

Rear outlet solenoid valve

Actuator solenoid valve relay

KIX | XK IX | XXX | X X |>X[>x]|x

Actuator motor relay

{ABS MOTOR is shown on the Data Monitor

screen.}

ABS warning light

Battery voltage

{SENSOR VOLT is shown on the Data Monitor X

screen.)

X: Applicabie.
—: Not applicable.

BR-36
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TROUBLE DIAGNOSES

LH dash side R = Consult Inspection Procedure
- ~~ connector
S\ for CONSULT SELF-DIAGNOSIS PROCEDURE
G0
—
== Brake peda1—\ @! Gl
=i \ 1) Turn ignitien switch OFF.
[_‘ :W_ 2} Connect Consult to Data Link Connector for Consuli.
\ : — .2:(\-: Ml/,@\\
= v
== ) s ore
SEF'87P| | 2) Drive vehicle over 15 km/h (9 MPH) for at least one minute. EM
NISSAN N LG
E 1) Stop vehicle with engine running and touch “"START" on Consuit
CONSULT screen.
UE940 2) Touch “ABS". EC
B 3) Touch “SELF-DIAG RESULTS".
H e The screen shows the detected malfunction and the times of ignition
START switch ON and OFF after it occurred. FE
L SUB MODE l y el
SEF138P| | Make the necessary repairs following the diagnoslic procedures.
[B  seLecT system [ WIT
[ ENGINE | >
Afier the malfunctions are repaired, erase the self-diagnostic resulls
r A/T ) J stored in the control unit by touching "ERASE"". AT
[ AIRBAG |
- F
PD
l ABS J Check warning lamp for deactivation after driving vehicle aver 15 km/h {9
| ] MPH) for at least one minute,
[ FA
SBR3ASC A J
Test the ABS in a safe area to verify that it functions properly. A
A
[ seLECT DiAG MODE ]
|  SELF-DIAG RESULTS | ﬂ
| DATA MONITOR |
[ AcTivE TEST | oT
| ECU PART NUMBER |
| - ¥
$5TH2B
HA
[ w serr-piac resurs i [
FAILURE DETECTED TIME BL
MEMORY VOLT STOP 0
)4
[ERASE |[ PRINT |
SBRE35C
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TROUBLE DIAGNOSES

Consult Inspection Procedure (Cont'd)

SELF-DIAGNOSTIC RESULTS MODE

nected.

. L . L i Diagnostic
Diagnostic item Diagnostic item is detected when _..
procedure
FR RH SENSOR & Circuit for front right wheel sensor Is open. 4
[OPEN] (An abnormally high input veltage is entered.)
FR LH SENSOR o Circuit for frant left wheel sensor is open. 4
[OPEN] (An abnormally high input voltage is entered.)
REAR SENSOR e Circuit for rear sensor is open. 4
{OPEN] (An abnormally high input voltage is entered.)
FR RH SENSCR # Circuit for front right whee! sensor is shorted. 4
[SHORT] {An abnormally low input voltage is entered.)
FR LH SENSOR o Circuit for front left wheel sensor is shorted. 4
[SHORT] {An abnormally low input voltage is entered.}
REAR SENSOR # Circuit for rear sensor is shorted. 4
[SHORT] {An abnormally low input voltage is entered.)
FR RH IN ABS SOL o Circuit for front right inlet solengid valve is open. 3
[OPEN] {An abnormally low oufput voltage is entered.)
FR LH IN ABS SOL e Circuit for front left inlet solenoid valve is open. 3
[OPEN] {An abnormally low output voltage is entered.)
RR IN ABS SOL e Circuit for rear inlet solencid valve is open. 3
[OPEN] (An abnormally low output voltage is entered.)
FR RH IN ABS SOL e Circuit for front right inlet solencid valve is shorted. 3
[SHORT] {An abnormally high output voltage is entered.)
FR LH IN ABS SOL e Circuit for front left inlet solenoid valve is shorted. 3
[SHORT] (An abnormally high output voltage is entered.)
RR IN ABS SOL # Circuit for rear inlet solenoid valve is shorted. 3
[SHORT] {An abnormally high output voltage is entered.)
FR RH OUT ABS SOL e Circuit for front right outiet solenoid valve is open. 3
[OPEN] {An abnormally low cutput voltage is entered.)
FR LH OUT ABS S0L e Circuit for front left outlet selencid valve is open. 3
[OPEN] {An abnormally low output voltage is entered.)
RR OUT ABS SOL @ Circuit for rear outlet solenoid valve is open. 3
[OPEN] (An abnormally tow output voltage is entered.)
FR RH QUT ABS SOL o Circuit for front right outlet solenoid valve is shorted. 3
[SHORT] {An abnormally high output voltage is entered.}
FR LH QUT ABS SOL o Circuit for frant feft outlet solenoid valve is shorted. 3
[SHORT] (An abnormally high output voltage is entered.)
RR OUT ABS SOL e Circuit for rear outlet solenoid valve is shorted. 3
[SHORT] {An abneormally high output voltage is entered.)
ABS ACTUATOR RELAY e Actuator solenoid valve relay is ON, even control unit sends off sig- s
[ON FAILURE] nal.
ABS ACTUATOR RELAY e Actuator solenoid valve relay is OFF, even control unit sends on sig- 6
[OFF FAILURE] nal.
?OBNS Fhf\(liTL?RF:E] e Actuator motor is running, even control unit sends off signal. 5
ABS MOTOR . . . .
[OFF FAILURE] @ Actuator motor is not running, even control unit sends on signal, 5
BATTERY VOLT » Power source vollage supplied to ABS control unit is abnormally 7
[VB-HIGH] high.
BATTERY VOLT ® Power source voltage supplied to ABS control unit is abnormally +
[VB-LOW] low.
CONTROL UNIT ® Function of calculation in ABS control unit has failed. 2
MEMORY VOLT STOP # Connectors for ABS control unit or battery terminals are discon- 8

BR-38
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TROUBLE DIAGNOSES

Consult Inspection Procedure (Cont’d)

DATA MONITOR PROCEDURE

NISSAN
CONSULT 1) Turn ignition switch OFF,
UEQ40 2) Connect Consgult to Data Link Connector for Consult.
3) Turn ignition switch ON. Gt
START L A
1) Touch “"START” on Consull screen.
Bl 2) Touch “aBs".
SUB MODE L EF 138 3) Touch "DATA MONITOR'". W
(b seecT system ] Y
’ ENGINE | [8 1) Touch “SETTING' on “SELECT MONITOR ITEM” screen. LG
2) Touch “LONG TIME” on “SET RECORDING COND’" screen.
| A/T ] [B] 3) Touch “START” on "SELEGCT MONITOR ITEM”. e
|  AIRBAG ]
[ ABS ] FE
I oL,
SBRA3BEC
ps
|l seLecT DIaG MoDE ] Wi
[ SELF-DIAG RESULTS [
[ DATA MONITOR ] AT
| ACTIVE TEST ]
[ EcU PART NUMBER ] P
| I 2

55T412B

[ seLecT monmoR mEM | B

SELECTION FROM MENU |
|
|
|

I
I
L
I
I

serTnG]]  START | BF

SBRO36C

A

[ M seT RECORDING COND |

| |
I I
I |
I |

S5BRYITC

BR-39 731



TROUBLE DIAGNOSES

Consult Inspection Procedure (Cont’d)

NISSAN

CONSULT
UE940

b

START

SUB MODE |

SEF138P

ACTIVE TEST PROCEDURE

test.

¢ When conducting Active test, vehicle must be stationary.
¢ When ABS warning lamp stays on, never conduct Active

1) Turn ignition swilch OFF.

3} Start engine.

2} Connect Consult to Data Link Connector for Consult.

r

u

SELECT SYSTEM [ ]|

ENGINE

AIRBAG

ABS

]
AT |
]
|
]

e — f— — p— f— p———

SBR385C

El 2) Touch “ABS".
3) Touch "AGTIVE TEST".

1) Touch “START" on Consult screen.

A

A

2) Touch “START".

E 1} Select active test item by touching screen.

A

r

Carry out the active test by touching screen key.

O]

It SELECT DIAG MODE  []]

SELF-DIAG RESULTS

DATA MONITOR

ACTIVE TEST

|
ECU PART NUMBER |
!
|

§5T412B

1k

SELECT TESTMEM [ ]|

| FR RH SOLENOID

| FR LH SOLENOID

| FRONT SOLENOID

| REAR sOLENOID

[ ABS MOTOR

S | NN { I | S |

SBR933C

['ﬂ SELECT MONITOR ITEM

B FR RH sOL TEsT W

e e T —

MAIN SIGNALS

| SELECTION FROM MENU

I
|
|

START |

SBRYAJAC

BR-40
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TROUBLE DIAGNOSES
Consult Inspection Procedure (Cont'd)

DATA MONITOR MODE
MONITOR ITEM CONDITION SPECIFICATION

FR RH SENSOR
) Drive vehicle, Wheeli speed signal

FR LH SENSOR . .
REAR SENSOR {Each wheel is rotating.) (Almost the same speed as speedometer.) &l

D ihe pedal: ON
STOP LAMP SW Brake is depressed. epress ine peda

Release the pedal: OFF MA
ENG RPM SIGNAL £ngine is running. Eng!ne ‘stops: ?TOP

Engine is running: RUN

ERM

FR RH IN SOL
FR RH QUT SOL
FR LH IN SOL 1. Drive vehicle at speeds Operating conditions for each solencid valve are indicated. LG
FR LH QUT SOL over 15 km/h (9 MPH} for ABS is not operating: OFF
REAR IN SOL at least one minute. : EC
REAR OUT SOL 2. Engine is running.
MOTOR ALY ABS !s not opfsratmg: OFF

ABS is operating: ON EE

Ignition switch ON (Engine stops): OFF
Engine running: ON

ition switch Gl
lgnition switch is ON or ABS warning lamp is turned on: ON

ACTUATOR BLY

WARNING LAMP enging [& running. ABS warning lamp is turned off: OFF
SENSOR VOLT Power supply voltage for control unit MT
ACTIVE TEST MODE AT

TEST ITEM CONDITION JUDGEMENT

Brake fluid pressure conirol operation =)
FR RH SOLENOCID

IN SOL OuUT SOL

FR LH SOLENGQID °
FRONT SOLENOID UP (Increase): OFF OFF 28
REAR SOLENOID Engine is running. KEEP (Hold): ON OFF

DOWN (Decrease): ON ON

ABS actuator motor RA

ABS MOTOR ON: Motor runs
OFF: Motor stops

19K

BR-41 _ 733



TROUBLE DIAGNOSES

Component Parts and Harness Connector

Location
ABS consists of:
® Wheel sensors (3) Warning lamp
® Actuator Stop lamp

& Control unit

Actuator and switch
actuator connectors

o Control unit and
\ control unit connectors

| —

——
——
- —
- -
e

Rear sensor
Rear wheel

sensor conneclor

B Front wheel sensor

Front aft wheel sensor connector

E} Front right wheal sensor connector ———— Harness
: Piping

N

Bn// o R
Solenoid <
valve relay Front left wheel ——

sensor connector

U

[
i

Actuator | ;

_ Sy
N ActJa:t’:x//

connector

oil reservoir

Power steeringl

JAs

;\g/"

\\r N F!ea\r ;en\sur ((‘3\ \
g \\‘ _ Rear wheel sensor
connector

(3] \_“\ l |
p S
W Final drive assembly
et I

Relay box

=

\

»—-‘-”;’/

ABS controlunit is located
under the trunk side finisher LH.

BR-42

SBR897C
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TROUBLE DIAGNOSES

Preliminary Check
Max line
JALINARR 2 0
MAX Min fine Check brake fluid level in reservoir tank. : Gl
oK . N
Low fluid level may indicate brake pad
s wear or leakage from brake line. MA
—— v EM
Check brake line for leakage. NG | Repair.
OK ' _ LG
A 4
=
Check brake booster for operation and  [NG | Replace. EG
air tightness. Refer to (BR-9). "
OK ' FE
D] i
CL
serasec| | Check brake pads and rotor. Refer to NG | Replace. :
(BR-11, 14}. "
[ oK . : T
, - X , , AT
Check brake fluid level in reservoir tank |NG | Fill up brake fluid.
again. '
OK PO
¥ =
. Check warning light activation. NG_ Check fuse, warning light )
SBRoSeC When ignition switch is turned on, bufb and warning light
m warning light furns on. circuit. BA
OK
y
u@— Check warning light for deactivation NG | Go 1o Self-diagnosis (BR-
-/ after engine is started. 33, 37).
> ox ST
1
/L h 4
/1/ Drive vehicle at speeds over 15 km/h (9 BE
MPH) for at least one minute,
5BRO58C
E Uy~ ~p v [HA
= Ensure warning light remains off while NGL Go to Sell-diagnosis (BR-
120 - driving. " 33, 37). EL
] MPH 0K
W v (5
% END
==
Warning ﬁ—g_!:t
SBR875C

BR-43 735



TROUBLE DIAGNOSES

SBRB78C)

C/Unit connectors

=i

-

5[ & [9]Tia[15[7]esl4

IG5
a2

=3

=
-

I24]25I|
12j25]21]2001a[18]:8[23] 7] |[10] 3 }z7lenloe}

23222728

(L LA

[Q]

bt

DISCONNECT

SBRB79C

Actuator 8-pin connector (body side)}

[(Q]

SBR880C

Ground Circuit Check

ACTUATOR MOTOR GROUND
e Check resistance between actuator motor ground terminal

and body ground.
Resistance: approximately 0Q

CONTROL UNIT GROUND
o Check resistance between control unit connector terminals

and ground.
Resistance: approximately 0Q

ACTUATOR GROUND
e Check resistance between actuator harness 8-pin connec-
tor (body side) terminal €) and ground.
Resistance: approximately 00}

BR-44

736



t Diagram for Quick Pinpoint Check

ircui

TROUBLE DIAGNOSES
- C

— = = &) -, = = = &g = L =5 =l
s = &9 i e B = = = i a2 o o) = ™
HOLYNLOY
2z
L2
zz
£
N —
Iz
1 1INSNOD HO4
JATIVA 0z HOLJANNOD
AIONF10S | ANIT
6L v1vQ
62 ~.
. AVT3Y INTVA 3sn4
T aION30S dwe; doys o)
® HOLIMS
oni) ol
@ sgv i o ~
@
AdILLVE Hu-lrli HOSN3S
@ = 1 = @ aids
Sl bt : Hv2y
HOLOW _
N ey S U IV T [ 1 H1
IS B N0 i WY1 ININaVM Sav ¢ BL—S T T~0) ¥OSK3S
L e 133IHM
HOLIMS NOILINOI N 1NO¥4
asn4 =
pl f—s=—msme=—= 1 HY
Jalawioyse) o) Y T YOSNIS
El e} (v TAIHM
INOY4
(9|NpoWw |0JjuUCD
S303) O3 . £2

oX
737

MBRO9CA
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TROUBLE DIAGNOSES

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

WARNING LAMP CIRCUIT CHECK NG | Replace fuse.

L

Check 7.5A fuse for warning lamp.
For fuse iayout, refer to POWER SUP-
PLY ROUTING in EL section.

OK

CiUnit connector

.

DSCONNECT Replace bulb.
1]s[e o] Tr3[ts[i7[ea] 4 o
[11]12[2221i20]14[16]18]23] 7 HS. i
= i NG
%: i] e Instail 7.5A fuse. NG_ Check warning lamp
e Disconnect connectors from control bulb.

unit and actuator. oK
® C @ e Check voltage between control unit
= connector terminal §@ and ground Y

Repair harness and con-

SBRBYIC after turning ignition switch “ON"".
l_ Battery valtage should exlst after nectors between battery
. SN and control unit connec-
EC/Unil connector Actuator 6-pir _ turning ignition switch ““ON". ‘ inal includ-
— connector (body side) tor terminal & (inclu
IR EEEEGED T [ oK ing combination meter).
iz 16)18]237 NI 1S _

2212 1120[ 4 'S
@ DISCONMNECT OISCOMNECT E
A€ | & .

e Turn ignition switch "OFF"". .| Repair harness and con-
@ Disconnect actuator 6-pin connector. "] nectors between warning
@ Check continuity between control unit lamp {combination meter)
-~ connector terminal (@ and actuator and actuator 6-pin con-
SBREBIC 6-pin connector {body side) terminal nector {body side) termi-
. nal @b.
Actuator B-pin connector (body side) Continuity should exist.

2T

7D 24 € .
i

r

e Disconnect actuator 8-pin connector. NG‘_ Repair harness and con-
@ ® Check continuity between actuator nectars.
. . harness 8-pin connector {body side)

terminal €9 and body ground.
Continuilty should exist.

SBRB82C lOK

®

{Go 1o next page.)

BR-46 738



TROUBLE DIAGNOSES
Diagnostic Procedure 1 (Not self-diagnostic
5] » item) (Cont’g))

Actuator connectors {acluator side)

Relay box EEB @

2

@ Disconnect solencid valve relay. . | Replace actuator assem-
# Check continuity between actuator " bly.
connector {actuator side) terminals MA
and solenoid valve relay box termi-
nals.
SBREBIC EM
Actuator Relay box
1@ 0 S
21 87a LG
Continuity should exist.
Note: Pay attention to tester polarity*. EG
OK
_ r FE
CHECK SOLENOCID VALVE RELAY. NG_‘ Aeplace solenoid valve
" relay.
Refer to SOLENOID VALVE RELAY in cL
Electrical Components Inspection (BR-
64).
MT
oK
4
Go to [B] in Diagnostic Procedure 2. AT
*; Specifications may vary depending on the type of tester. ED
Before performing this inspection, refer to the Instruction manual of the
tester.
FA
RA
8T
BE
HA
EL
X

BR-47 739



TROUBLE DIAGNOSES

(A] Actuator 8-pin connector {body side)

@D 24 €

[Q]

SBRBBIC

Actuator 6-pin

C/unit cc’gpin‘%ctor connector (bedy side)

Diagnostic Procedure 2

CONTROL UNIT OR GROUND CIRCUIT

{Malfunction code No. 45, 46, 77, LED deactivation or continu-

ous actlivation)

® Disconnect connectors from control
unit and actuator., Check terminals for
damage or connection. Then recon-
nect connectors.

e Carry out self-diagnosis again.
Does warning tight activate again?

No

Yes

b

»-
-

Inspection end

(HBBEEEE R
ilieleAz1lzolid[t5lie ]7i Gﬁ_) b

. DISCONNECT

[Q]

DISCONNECT

€

SBRB81C

o

Actuator €-pin
connector (actuator side)}

DISCONNECT

Eé)

Rsiay box

2]

SOLENOID VALVE RELAY CHECK

NG

Refer to SOLENOID VALVE RELAY in
Electrical Components Inspection (BR-
64).

OK

v

Replace solenoid valve
relay.

SOLENOID VALVE RELAY GROUND
CIRCUIT

NG

Repair harness and con-
nectors.

e Disconnect actuator 8-pin connector.
# Check continuity between actuator
B-pin connector (body side) terminal
&) and body ground.
Continuity should exist.

OK

E ¥

SBRB884C)

# Disconnect control unit connectors
and actuator 6-pin connector.

e Check continuity between control unit
connector terminal 42 and actuator
6-pin connector (body side} terminal
an.

Continuity should exist.

NG

OK

r

Repair harness and con-
nectors.

& Check continuity between actuator
6-pin connector (actuator side) termi-
nal @) and solenoid valve relay box
terminal § .

NG

Actuator Relay box Continuity
1@ 305 Yos
110 0P No

Note: Pay attention to tester polarity”.

4+ OK

(Go to next page.)

Replace actuator assem-
bly.

*: Specifications may vary depending on the type of tester.

Before performing this Inspection, refer to the instructicn manual of the

tester.

BR-48
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TROUBLE DIAGNOSES

m C/Unit connector

—

516 18] 113[15)

17]28]

=E

12

21

1416
1

18

o) o

OISCONNECT

CIGY

SBR885C

Diagnostic Procedure 2 (Cont’'d)

®

Replace fuse.

D) NG
CONTROL UNIT POWER SUPPLY CIR-  |NG | Check 10A fuse [ for
cuIT "| control unit. For fuse

layout, refer to POWER
® Check voltage between control unit SUPPLY ROUTING in EL

connector terminal (1 and body section.

ground after turning ignition switch

s OK

ON",

Baltery voltage should exist after h 4

turning ignition switch “ON”. Repair harness and con-
nectors.

OK
A
NG

CONTROL UNIT GROUND CIRCUIT

Refer to CONTROL UNIT GROUND in

| Ground Gircuit Check (BR-44).

OK
y

Go to Diagnostic Procedure 4 {(BR-51).

OK

Y

Replace ABS control unit.

BR-49

¥

Repair harness and con-
nectors.

WA

EM

LG

EC

FE

€L

W7

AY

PD

FA

RA

741



TROUBLE DIAGNOSES

C/Unit connectors
] I[a]l h
[1]s]6 sl 13 15[17[%5_‘ la 9t2]24!2§
11[12]222t[2oh4lis[18]23 7 10 3 [27] -
7 #0-10-04.05.2¢, VISTONNECT

| &
[Q]

SBRBAGC

E Actuator connectors
{actuator side)
DISCONNECT

AT
15. E’E,D 123252627
&2

\8[2] /

[Q]

SBR887C

" Actuator connectors
C/Unit cognac!or (body side)

8|9

J-89-10-24-25:26, J.2.3.8:25.26-27,

W [a5
H.S. TS.
5BRS88C

Diagnostic Procedure 3

ACTUATOR SOLENOID VALVE

(Maifunction code No. 11 - 13, 15 - 17, 21 - 23, 25 - 27)

No
e Disconnect connectors from control »| Inspection end
unit and actuator. Check terminais for
damage or loose connection. Then
reconnect connectors.
s Carry out self-diagnosis again.
Does warning light activate again?
Yes
- 0K
ACTUATOR SOLENOID VALVE CHECK »| Replace control unit.
e Disconnect contrel unit connectors.
# Check resistance between control unit
connector terminals.
Code No. Terminals
{LED flashes.)
11, 21 D-®
12, 22 @ -
13, 23 @ -®
15, 256 D -8
16, 26 T -®
17, 27 @D -8B
Resistance: 3.7 - 8.002
El NG
¥ NG
e Disconnect actuator connectors. »| Replace actuator.
# Check resistance between actuator
connector (actuator side) terminals.
Coda No. Terminals
(LED fiashes.)
11, 21 ® - @
12, 22 ® - @
13, 23 ® -3
15, 25 & - @
16, 26 ® - @
17, 27 ® - @
Resistance: 3.7 - 8.00)
0K
a
NG

e Check continuity between control unit
connector terminals and actuator con-
nector {body side)} terminals.

(LEC;?;;:&) Control unit Actuator

11, 21 @ @
12, 22 D) 0}
13, 23 @ @
15, 25 & ®
16, 26 @ @
17, 27 & ®

42 ) ®

Conlinuity should exist.

hd

Repair harness and con-
nector.

}oK

{Go to next page.}

BR-50
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TROUBLE DIAGNOSES

Diagnostic Procedure 3 (Cont’d)

®

!

e Carry out self-diagnosis again.
Does the malfunction code No. indi-
cate actuator solenoid valve?

Yos

lNo

Go to applicable diagnoestic precedure
for malfunction code No.

C/Unit connector

JEol..

1ES

& 18]/ 11315,

17/2914

12

1823/ 7

2221jeq] 146

131517
e —?

[Q]

141618
N

G
HS.

DISCONNECT

€

Diagnostic Procedure 4
WHEEL SENSOR OR ROTOR

(Maifunction code No. 01 - 03, 05 - 07)

Go to E] in Diagnostic
Procedure 2.

# Disconnect connectors from control
unit and wheel sensor of maifunction
code No. Check terminals for damage
or loose connection. Then reconnect
connectors.

e Carry out self-diagnosis again.

5BR83sC Does warning light activate again?

No

Yes

¥

WHEEL SENSOR ELECTRICAL CHECK

OK

@ Disconnect control unit connector.

e Check resistance between control unit
connector terminals.
Code No. 01 or 05 (Front RH wheel)
Terminals @ and {9
Code No. 02 or 08 (Front LH wheel)
Terminals @ and @@
Code No. 03 or 07 (Rear wheel)
Terminals & and @8
Resistance: 0.6 - 3.3 kQ

Note: If the result is OK, check it again

while moving sensor harness.

lNG
®
(Go to next page.}

BR-51

Inspection end

—» @& (See next page.)

Note: Wheel poslition should
he distinguished by

code No. (LED
flashes).

WA
EM
LC
EC
[FIE
eL
MT
AT
PD
FA
RA
=
ST
BIF
HA

EL

743



TROUBLE DIAGNOSES

C/Unit connector
[

[1Ts[efelTa1s[17}eal4 |
[1nh2jza21iz0]ae]1s]23] 7

131415181718

v

Sensor connectors
(body side)

Front Rear

@1.2@

o

Diagnostic Procedure 4 (Cont'd)

a l

@ Disconnect wheel sensor connector.
e Check continuity between control unit
connector terminals and whee! sen-
sor connector (body side) terminals.

Front wheel sensor

SBRO75C

A — B = Clearance

Rear sensor

SBR89AC

DISCONNECT @ DISCONNECT
& & || ooene .
l o (LED flashes.) Control unit |Wheel sensor
SBAYBAC 01, 06 ® [0}
(Front RH) @
02, 06 @@ ®
(Front LH) (D) @
03, 07 ® @
(Rear) @® )]

Continuity should exist.

s

Sensor rotor

Sensor rotor

NG

Note v

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

@

Nole l

OK Mote

CHECK WHEEL SENSOR.

Refer to WHEEL SENSOR
in Electrical Components
Inspection (BR-64).

Note

WHEEL SENSOR MECHANICAL CHECK

NG

Check for any foreign materials and
clearance between sensor and rotor.
Clearance:
Front
Make sure the sensor is installed
of minimum clearance.

- Clean sensor fixing

portion, reinstall or
replace sensor.

Rear

0.31 - 0.82 mm

(0.0122 - 0.0323 in)
OK

® Note ¥ Note
Check sensor rotor for teeth damage. NG_ Repiace sensor rotor.
CK
4
Yes

s Carry out self-diagnosis again.
Does the malfunction code No. (LED
flashes) indicate wheel sensor?

Go to [® in Diagnostic

No

Y

Go to applicable diagnostic procedure

tor malfunction code No. (LED flashes).

Procedure 2.

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

SBR525A|

BR-52

744



TROUBLE DIAGNOSES

Actuator connectors {body side) Dlagl'lOStIC Procedure 5

N D P -~ MOTOR RELAY OR MOTOR
Eﬁa ! n Eﬁj] {Malfunction code No. 43, 44)

NG
MOTOR POWER SUPPLY CIRCUIT s ® (Skip page.) Gl

e Check 30A fusible link E and 10A
fuse for actuator. For fusible link

@ and fuse layout, refer to POWER SUP- MA
ﬂ D O PLY ROUTING in EL section.

s-ansszc l oK EM

# Disconnect connectors from control No Inspection end
E unit and actuator. Check terminals for
damage or loose connection. Then LE
reconnect connectors. :
e Carry out selt-diagnosis again.
Does warning light aclivate again?

A A

Actuator connectors
(actuator side}

EC

Yes

€ :
. NG .
# Disconnect actuator connectors. Repair harness and con- FE
| & Check voitage between conneclor nectors between baltery
{body side) terminals and ground. and actoator connector

@ {body side) terminals.
Terminals Ignition switch @L

"] &) - ground ON position
- ground —
Battery voltage should exist.

hd

MY

Actuator E OK

A
relay box: r NG AT

) gE MOTOR RELAY CIRCUIT »| Replace actuator assem-

&7 - t : bly.
30 & Remove motor relay.

@D@ 86 e Disconnect actuator connectors. PD

D Grou » Check continuily between actuator

connector (actuator side) terminals

and relay connector terminals or FA

body ground.

SBRE%IC)

Actuator Relay
connector connector

Actuator connector (body side) @ & Yes

= DISCONNECT & Yes
6@ Ts. Eﬁ} g) :Z:

4 @ Ground No

[Q] OK 5T
: v

# Check continuity between actuator BF
= connector (body side) terminal
and ground. K

SBRI00CY [ Continuity should not exist. " ® (Go to next page.)

[5) NG
E A 4

Control unit terminals - ) 0K )
— ¢ Disconnect control unit connectors. Repair harness and con- EL

GIs[Eiel e Ea] (B8 ?24 - e Check continuity between control unit nectors.
[11]12]22[z1]ec[1416 13 @Eg terminals (control unit side) & and

= o 23229728 @

Gé}' Cor'ltlnu,lly siioula l aexist. B3
[Q]

Continuity E@L

HA

L

lNG

Replace control unit.

SBRIGIC
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TROUBLE DIAGNOSES

Diagnostic Procedure 5 (Cont'd)

Actuator relay box
=4
]
B[]l
=

®

@ l

MOTOR CHECK

Replace actuator assem-
bly.

T | & Connect actuator connectors.
_ e Connect suitable wire between relay TOK
connector terminats ) and . NG | Check actuator motor
Motor should operate. "| ground (Refer to BR-44).
SBREZC Do not connect wire for more than § NG
seconds. ¥
oK Repair harness and ter-
Control unit connector Actuator . minals
= connactor (body side) )
1]5[6 o]/ a[sh7 bol4 L'aa) v
1]12i2221i0l ] 66 2al7 sl 1/ | 46 MOTOR RELAY CHECK NG | Replace motor relay.
m év.u’ DISCONMECT - el
E Refer to MOTOR RELAY in Efectrical
?‘“ @ Components inspection (BR-64).
2 o
L 4
SBRE95C NG

CIRCUIT CHECK

Y

¢ Disconnect contrel unit connector.

e Check continuity between contro! unit
connector terminals and actuator con-
nector (body side) terminals.

Control unit Actuator
] ®
@ ®

Continulty should exist.

OK

h 4

Go to E] in Diagnostic Procedure 2.

BR-54

Repair harness and con-
nectors.

746



TROUBLE DIAGNOSES

Aclualor connectors (body side)

DISCONNECT
PIDO M€

4510,

SERB%6C

Diagnostic Procedure 5 (Cont’d)

|

Actualor connectors {actuator side)

TISCONNECT
auan @ ‘ -

[Q]

SBRBEBC

Coniroi unit terminals
A [=]

[1TsTe el Tafish7leel4] [8]s]z]e4]es]
hol3 {2726l24

[11[12]22]21]2014]16]18]33] 7 |
11 2:3:22:27-28

an
18.
DISCONNEST

[Q]

SBR899C

# Replace fusible link or fuse. No .| Inspection end
Is it blown out when it Is replaced or i @l
ignition switch Is turned “QON”?
Yes MA
¥
MOTOR POWER SUPPLY CIRCUIT NG | Repair harness and con- | EM
"] nector.
o Disconnect connectors from actuator e
and control unit,
# Check continuity between actuator
connector (body side) terminals and EC
ground.
Fuse/Fusible link . Tarminals [F[E
N @ - ground
Fusible link IE’ @ - ground
Fuse ® - ground
CL
Cenlinuity should not exist.
1 OK
MT
L4
¢ Remove motor ground. NG‘ Replace actuator assem- AT
® Check continuity between actuator " bly.
connector (actuator side} terminals
and ground. BD
Fuse/Fusible link Tarminals
. . @ - ground
Fusible tink [d] % - ground FA
Fuse & - ground
Continuity should not exist. RA
OK
n r
® Check continuity between control unit NG_ Replace control unit.
terminals. " 8T
Fuse/Fusible link Terminats
Fusibte tink[a] | @~ % % ®. BEF
®-2.0 9.
Fuse
i ® @ HA
Continuity should not exist.
oK EL
h 4
Replace actuator assembly.
1BX
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TROUBLE DIAGNOSES

‘A Diagnostic Procedure 6
i Actuator connectors {body side) g
EEB P é";ﬁ] SOLENOID VALVE RELAY
1 IS (Malfunction code No. 41, 42)
NG
SOLENOID VALVE POWER SUPPLY |5 ® (See next page.)
CHECK
@
(ia) ® O » Check 30A fusible link [¢] and 10A
.. fuse {26] for actuator. For fusible link
-, and fuse layout, refer to POWER SUP-
SBRS02C PLY ROUTING in EL section.
B JoK
Actuator connectors No
{actuator side) # Disconnect connectors fram control »| Inspection end
= e e unit and actuator. Check terminals for
==% %E= damage or loose connection. Then
- 5.6.7.9:21 reconnect conneclors.
mezanect Y e Carry out self-diagnosis again.
Géj] Does warning light aclivate again?
Yes
v @
@ SOLENOID VALVE POWER SUPPLY »| Repair harness and con-
. CHECK nector.
e Disconnect connectors from actuator.
e Check voltage between actuator 2-pin
connector (body side) terminals and
ground.
Actuator
relay box7 Terminals Ignition switch
a5 & - ground ONM position
gg @ - ground —
&7
@]@ 53-; Battery voltage should exist.
Ground
— [ox
NG
SOLENOID VALVE RELAY CHECK »! Replace solenoid valve
SBRO03C relay.
Refer to SOLENOID VALVE RELAY in
Elecirical Components Inspection {BR-
64).
OK
B ¥
NG

SOLENOID VALVE RELAY CIRCUIT
CHECK

Replace actuator.

Y

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

He!ay Connlector Gontinuity
terminals terminals
@ ® Yas
@ @ Yes
87a &n Yes
@ @ Yes
(D) & Yes
Ground @ No
lOK
®

{Go to next page.)

BR-56
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TROUBLE DIAGNOSES

&b

Actuator connector (body side)

E DISCONNECT

[Q]

SBRO04C

Control unit terminals

i1

[1T5Te ] Tra)1s)

17feol4] [8]]2[eales]

[11]12]22]21]20l14[15

82371 [ol3[z7lzslzel

z oscomect 23222728,

SBRYOSC

[l

Control unit connector Actuator

connectors (body side)

1[5 s lel Tafishizfea]4

11[12]22{21[20[14l6 18 /23]7 )

‘Il?

7621 .

DISCONKECT

&

SBRI0EC

SBRA07C

Diagnostic I;Drocedure 6 (Cont’d)

|

e Check continuity between actuator
connector (body side) terminal (P
and ground.

Continuity shouid not exist.

OK

|~ @ (See below.}

NG

D] y

e Disconnect control unit connectors.
» Check continuity between control unit
terminals (control unit side) (& and

@.0, 2 @, 8.

Continuity should not exist.

OK

Y

lNG

Replace control unit.

T

Repair harness and con-
nectors.

’_CIF!GUIT GHECGK

NG

o Disconnect control unit connector.

o Check continuity between control unit
connector terminals and actuator con-
nector (body side) terminals.

Actuator

@
®
@

Contraol unit

®
@

Ground
Coniinully should exist.

lOK

Go to E] in Diagnostic Procedure 2.

®

|

Repair harness and con-
nectors.

® Replace fusible link or fuse.
Is it blown out when it Is replaced or
ignition switch is turned “ON"?

No

hd

Yes

v

Inspection end

ACTUATOR POWER SUPPLY CIRCUIT

NG

e Disconnect connectors from actuator
and control unit.

o Check continuity between actuator
connector (body side) terminals and
ground.

Fuse/Fusible link Terminails
. ) ®) - ground
Fusible link IE © - ground
Fuse & - ground

Cont-inuily should not exist.

lOK
®
(Go to next page.}

BR-57

hd

Repair harness and con-
nector.

MA

EM

LC

EC

FE

Gt

T

PO

FA

RA&
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TROUBLE DIAGNOSES

Actuator connectors (actuator side)

[2,]

&b
569

“HEe

[Q]

SBRS0EC

Diagnostic Procedure 6 (Cont’d)

@

|

# Check continuity between actuator
connector {actuator side) terminals
and ground.

NG

Y

Fuse/Fusible link

Terminais

Fustble link [c]

® - ground
@ - ground

Fuse [2§

& - ground

Continulty should

not exist,

Control unit ferminals

N L]
NRREAEELEA 2 [24]2s]
[1izizzj21[2014]1618]2a] 7| o] 3 ]e7lz8les)

= 17 23222728
T5.
DISCONNECT

&

[Q]

il i

OK

¥

Replace actuator assem-
bly.

® Check continuity between control unit

NG

A

terminals (control unit side).
Fuse/Fusible link Terminals

o ®-.0. 8.

Fusible link | ¢
@,
®-@.9. &,
Fuse
ke & ®

Continuity should not exist.

S5BRI09C

lOK

Replace actuator assembly.

BR-58

Replace control unit.
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TROUBLE DIAGNOSES

Control unit connector

e[| i
= 1| 5] & 18] /]13[is[i7iee]4
ijiz22j2ch4)i6[18[23[7 | HS.
€&
o
RS
SBRY10C

Diagnostic Procedure 7

POWER SUPPLY
{Malunctlion code No. 47, 48)

CONTROL UNIT GROUND CIRCUIT

Refer to CONTROL UNIT GROUND in
Ground Circuit Check {BR-44).

OK

Y

Replace control unit.

BR-59

¥

» Disconnect control unit connectors. No . [ Inspection end
Check terminals for damage or con- -
nection. Then reconnect connectors.
o Carry out self-diagnosis again.
Does warning light activate again?
Yes
Y
CONTROL UNIT POWER SUPPLY NG | Check harness and con-
| nectors between battery
e Disconnect control unit connectors. and control unit connec-
# Check voltage between connector ter- tor terminal (1), 10A fuse
minal (1) and ground when ignition or battery. For fuse
switch is turned ON. layout, refer to POWER
Baltery voltage should exist. SUPPLY ROUTING in EL
OK section.
L 4
NG

Repair harness and con-
nectors.

EM

LG

EC

FE

cL

MT

AT

PO

FA

RA

ST

BF

RA

EL
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TROUBLE DIAGNOSES

Control unit

connactor
[—]

I [ ) IV
[1]5]8[=]Talish7al4 ]
[tip2[2gf21f20]14]1eli8jo3] 7 |

= DISCOMNECT
Imm|
A€

SBRI11C

Diagnostic Procedure 8
MEMORY VOLT STOP

CONTROL UNIT GROUND CGIRCUIT

Yy

Refer to CONTROL UNIT GROUND in
Ground Circuit Check {BR-44),

OK

h

Replace control unit.

Note: MEMORY VOLT STOP Is always indlcaled after disconnecting control

unilt connector.

BR-60

e Disconnect control unit connectors. No i inspection end
Check terminals for damage or loose "
connection. Then reconnect connec-
tors.
® Turn ignition switch ON and OFF
more than two times.
# Carry out self-diagnosis again.
Does warning light activate again?
Yes
A 4
CONTROL UNIT POWER SUPPLY NG | Check harness and con-
| nectors between battery
e Disconnect control unit connectors. and control unit connec-
# Check vollage between connector ter- tor terminal €8 or 7.5A
minal & and ground. fuse . For fuse
Battery voltage should exist. layout, refer to POWER
oK SUPPLY ROUTING in EL
section.
b 4
NG

Repair harness and con-
nectors.
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TROUBLE DIAGNOSES

Prake pedal

4

SATTI7A

Diagnostic Procedure 9

SYMPTOM: Pedal vibration and noise

Check whether the symplom appears
only when engine is started.

Yes
-

Carry out self-diagnosis.
{See page BR-33, 37.)

No
s
Check whether the symptom appears Yes | ror such conditions, ABS
when brake is applied gradually under "1 will work due to differ-
the conditions below. ence of wheel speeds.
& Shifting
e Operating clutch
e Passing over bumps/potholes
| No
Check if there are any conditions, YeSL For such conditions, ABS
among those listed below, when symp- | will work due to differ-
tom appears. ence of wheel speeds.
e Low friction road
« High speed cornering
® Passing over bumps/potholes
| No
r
Check whether the symplom appears Yes | vibration related to sen-
when engine speed is over 5,000 rpm | sor may cause AB3
with vehicle stopped. operation,
No
¥ - .
No | Goto B in Diagnostic

Check whether electrical equipment
switches are operated.

Y

Procedure 11 (BR-62).

Yes

4

Check wheel sensor shield ground
located under the trunk rear finisher.

NG OK

¥

Remedy.

Replace control unit.

BR-61

EM

LG

EC

CL

MIT

AT

FA

RA

RA

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 10

SYMPTOM: Long stopping distance

Disconnect actuator connector and
check whether stopping distance is still
long.

¥

Check if road condition is slippery with | Y®S | Stopping distance may
snow or gravel. "| be longer than vehicles
Mo without ABS.
L
No

Go to E] in Diagnostic
Procedure 11. {See
below.)

Yes

4

Perform Preliminary Check and air
bleeding.

Diagnostic Procedure 11

SYMPTOM: Unexpected pedal action

.
Warning light

SBRB75C)

Check whether brake pedal stroke is Ye5 | berform Preliminary
excessively large. Check [{BR-43).
No
r
Check that brake pedatl force is firm but Yes‘ Normal condition.
brake is effective.
No
\ 4
Disconnect actuator connector and No o| Perform Preliminary
check whether brake is effective. Check (BR-43).
Yes
E ¥
Ensure warning light remains off while NG# Carry out self-diagnosis.
driving. {See page BR-33, 37).
OK
NG

CHECK WHEEL SENSOR.

Remedy.

o Check wheel sensor connector for
terminal damage or loose connection.
@ Perform wheel sensor mechanical
check.
Refer to and E] in Diagnostic
Procedure 4. (BR-52)

OK

4

Replace coniro! unit.

BR-62
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TROUBLE DIAGNOSES

Diagnostic Procedure 12
SYMPTOM: ABS does not work.

Check whether warning activates. Yes> Carry oul self-diagnosis.
(See page BR-33, 37.) Gl
No
A 4
Check symptom condition whether vehi- Y83> ABS does not work in MA
cle speed is under 10 km/h (6 MPH). this condition.
No
' EM
Go to E in Diagnostic Procedure 11
(BR-62).
LG
EC
FE
cL
Diagnostic Procedure 13 MIT
SYMPTOM: ABS works frequently.
CHECK BRAKE FLUID PRESSURE. NG | perform Preliminary AT

Check (BR-43).

Check whether brake fluid pressure

distribution is normal. PD
Refer to DP valve inspection in “"CON-
TROL VALVE" (BR-4).
(BR-4 EA
0K
A 4
CHECK WHEEL SENSOR. NG | Remedy. RA

o Check wheel sensor connector for
terminal damage or loose connection.
# Perform wheel sensor mechanical

check.
Refer to and [B] in Diagnostic 8T

Procedure 4. (BR-52)

oK BF
y
Check front axles for excessive loose- NG_ Remedy.
ness. Refer to ''Front Wheel Bearing” " HA
in FA section.
OK
il EL

Replace control unit.
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TROUBLE DIAGNOSES

153)
TS.
Front sensors

DISCONNECT

Rear sensor

SBR9120

SBR328B

Electrical Components Inspection

WHEEL SENSOR

Check resistance for each sensor.
Resistance: 0.6 - 3.3 kQ

ACTUATOR MOTOR RELAY AND SOLENOID VALVE

RELAY
Actuat k
Solencid valve relay cua ?r motor relay
solenoid vailve relay
Continuity existence Continuity existence
Condition between terminals &) | between terminals 0
and and @
Battery voltage not
applied between termi- Yes No
nals  and §8.
Battery voltage applied
between terminals @ No Yes

and 88

BR-64
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Front brake Without ABS
Model With ABS
Brake model CL22VF disc brake MIT AT
Cylinder bore dlamet:.;.n - 54.0 (2.126) Master eylinder
Cylinder bore
Pad mm (in} 112.8 x 44.8 x 10.0 diameter 22,22 (1/8) 23.81 (15/16)
Length x width x thickness (4.44 x 1.764 x 0.394} mm {In)

Rotor outer diameter x thick-
ness mm {in}

252 x 20 {9.92 x 0.79)

Rear brake

Brake modet

CL11H disc brake

Cylinder bore diameter
mm (in})

38.18 (1.5031)

Pad mm (in)
Length x width x thickness

750 x 40.0 x 9.5
(2.953 x 1.575 x 0.374)

Gontrol valve

v mese | et
Spiit point

:;z; f«k?éfxfi 1,061 (20, 284) x 0.4
ing ratio

Brake booster

Booster
i M195T
Hotgr outer diameter . 958 x 9 (10.16 x 0.35) modal M23
x thickness mm {in}
5.'aphrtagm 230 (9.06 Primary: 205 {8.07)
lameter ) (9.06} Secondary: 180 (7.09)
mm (in)
Recommended
brake fluid ot 3
Inspection and Adjustment
DISC BRAKE PARKING BRAKE
Brake model CL22VF ] CL11H Type Canter lever
Pad wear limit mm (in) Number of notches
Minimum thickness 2.0 {0.079} [under force of 196 N
; 20 kg, 44 Ib)] -9
Rotor repair limit mm (in} (20 kg, )
Minimum thickness 18.0 (0.709) 8 (0.31) Number of noiches
when warning lamp switch 1
comes on
BRAKE PEDAL
Free height “H" mm {in)
M/T 181 - 191 (7.13 - 7.52)
AT 191 - 201 {7.52 - 7.91)
Depressed height "D mm {in}
{under force of 490 N (50 kg,
110 (4.33
110 Ib) with engine running] 0 (4.33)
Pedal free play ""A" mm {in) 1-3{0.04-012)
Clearance "C'" between pedal
stopper and threaded end of
3 - 1.0 {0.012 - 0.039
stop lamp switch or ASCD switch 0.3 ©o )
mm {in)
BR-65 757

MA

EM

LG

EC

FE

€L

MY

AT

PD

FA

RA

8T

BF
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