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IN TROUBLE DIAGNOSES".
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PRECAUTIONS AND PREPARATION

Precautions

e Use brake fluid “DOT 3".
¢ Never reuse drained brake fluid.
e Be careful not to splash brake fluid on painted areas; it may

cause paint damage. If brake fluid is splashed on painted Gl
areas, wash it away with water immediately.
e To clean or wash all parts of master cylinder, disc brake )
caliper and wheel cylinder, use clean brake fiuid. A
o Never use minerat oils such as gasoline or kerosene. They
_ will ruin rubber parts of hydraulic sysiem, i
) i |
e Use torque wrench when installing brake 'tube.
WARNING:
e Clean brake pads and shoes with a vacuum dust collector LC
10 minimize the hazard of airborne particles.
. . EF
Special Service Tools e
Tool number EE
{Kent-Moore No.) Description
Tool name
K\V995P 1000 WA @ o © Checking brake fluid pressure of ABS AT
[OABS-OHECKER— = _= 0
( — ) KYISEPIOC0 T & actuator
ABS checker % @— )
NT155 EA
KV999P1010 Checking brake fluid pressure of ABS B
 — actuator
ABS checker adapter har- RA
ness
NT166
Commercial Service Tools ST
=l
Toaol name Description
& Flare nut crows foot = RS
(@ Torque wrench ?—‘\.(
I (=
-0
NT360 a: 10 mm (0.39 in) [r‘
Brake fluid pressure Measuring brake fluid pressure ‘
gauge
Bl
NT151 5%
BR-3 725



CHECK AND ADJUSTMENT

Checking Brake Fluid Level

Max. line ® Check fluid leve! in reservoir tank. It should be between

JU U U U U/H/UU Max. and Min. lines on reservoir tank.

— e |ffluid level is extremely low, check brake system for leaks.
If brake warning lamp comes con, check brake fluid level

Max —Min. line [ ]
OK / switch and parking brake switch.
F—— Checking Brake Line

MIN
CAUTION:
if leakage occurs around joints, retighten or, if necessary,

SBR418C

replace damaged parts.

1. Check brake lines {tubes and hoses) for cracks, deteriora-
tion or other damage. Replace any damaged parts.

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

Changing Brake Fluid

CAUTION:

o Refill with new brake fluid “DOT 3”.

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

seriasac] @ Never reuse drained brake fluid.

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

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

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

2. Connect a vinyl tube to each air bleeder valve.

3. Drain brake fluid from each air bieeder valve by depress-
ing brake pedal.

4. Refill until brake fluid comes out of each air bleeder valve.
Use same procedure as in bleeding hydraulic system to
refill brake fluid. Refer to “Bleeding Brake System’.

SBR418C

Bleeding Brake System

CAUTION:

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

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

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

e Turn ignition switch “OFF’, and disconnect ABS actuator
connectors or hattery ground cable.

e Bleed air in the following order,

1. Left rear caliper

SBRY9S

2. Right rear caliper

3. Left front caliper

4. Right front caliper
Connect a transparent vinyl tube te air bleeder valve.
Fully depress brake pedal several times.
With brake pedai depressed, open air bleeder valve to
release air.
Close air bleeder valve.
Release brake pedal slowly.
Repeat steps 2. through 5. until clear brake fluid comes out
of air hleeder valive.

Gos W=

SBR419C

BR-4 726



BRAKE HYDRAULIC LINE/CONTROL VALVE

Front brake

)
&l
r-—l ABS actuator Rear brake
WA &
FProportioning valve .\'ﬂH
(Do not disassemble.)
EM
Brake booster
LG
é} Master cylinder
eF
O : N-m (kg-m, ft-o) EC
 Pri line ¢ : Flare nut
e ' 15 - 13 (1.5 - 1.8, 11 - 13) FE
s Secondary line ® : Connecling boit
17 - 20 {1.7 - 2.0, 12 - 14} SBROGTC
AT
Removal
PD
CAUTION:

e Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painied [F2
areas, wash it away with water immediately.

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

1. Connect vinyl tube to air bieeder valve,

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

ing brake pedal.

Remove flare nut connecting brake tube and hose, then

withdraw lock spring. &F

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

B4

SBROYZ
3.

Commercial service tool

SBRE8BGC

Inspection

Check brake lines (tubes and hoses) for cracks, deterioration or

other damage. Replace any damaged parts. ' BT
HA

. &l

Installation ==

CAUTION:

e Refill with new brake fluid ““DOT 3". 10X

o Never reuse drained brake fluid.

1.

Tighten all flare nuts and connecting bolts.
Specification:
Flare nul
15-18 N'm (1.5 - 1.8 kg-m, 11 - 13 i-Ib)
Connecting bolt
17 - 20 N-m (1.7 - 2.0 kg-m, 12 - 14 fi-lb)

BR-5 727



BRAKE HYDRAULIC LINE/CONTROL VALVE

Commercial
service tool

,7—5\ =
i .
7 if
)
Front Rear (G, &
SBR542AB,|

g Py = P ,”
% \ ”’
g - D2 ,"’
SE [ommemmoemms i
- _E I” ]
o - !
x P IS - !
g A, :
fa] ﬂ‘? I
o X :
i !
ra *

P, kPa (kg/em’, psi}

Front brake fluid pressure

SBR543A

Installation (Cont’d)

2.

3.

Refill until new brake fluid comes out of each air bleeder

valve.
Bleed air. Refer to “Bleeding Brake System’ (BR-4).

Proportioning Valve

INSPECTION

CAUTION:

e Carefully moniior brake fluid level at master cylinder.

e Use new brake fluid “DOT 3.

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

¢ Disconnect harness connectors from ABS actuator before
checking.

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

2. Bleed air frem Tool.

3. Check fluid pressure by depressing brake pedal.

Unit: kPa (kg/cm?, psi)

Applied pressure (Front brake) D,

7,355 (75, 1,067)

Qutput pressure {Rear brake) D,

5,100 - 5,492 (52 - 56, 739 - 796)

If output pressure is out of specifications, replace master
cylinder assembly.
Bleed air after disconnecting Tool. Refer to “‘Bleeding

Brake System’ (BR-4).

BR-6
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BRAKE PEDAL AND BRACKET

Removal and Installation

Pedal bracket

16 - 22

\ E 2 (16 - 22, 12 - 16) @l

Ll

ER

> | \\//\\ Le

S \ ‘ EF &
Fulcrum shaft B¢
[C]13-16 (+.3-16,9-12)
Stop lamp switch FE
[J12-15
H 8-M Return spring {1.2-15 9 -11)
(08 - 1.1, 5.8 - 8.0)
AT
ASCD cancel switch

12 - 15 o7

(1.2 -1.5,9 - 11) &

Clevis pin UEA

RA

[ Nem (kg-m, ft-Ib)
SBR531C

ST

RS

BT

M4

Inspection EL

Stopper Check brake pedal for following items.
PP e Brake pedal bend DX
% o Crack of any welded portion
o Clevis pin deformation
'®) e Crack or deformation of clevis pin stopper
SBR997
BR-7 729



BRAKE PEDAL AND BRACKET

Input rod

Floor

Floor
panel

Lock nut
[O]16 - 22 (1.6 - 2.2, 12 - 16)

Stop lamp switch
¢: and ASCD switch
12-15
(12-15 9 -11)

Dash insulator
[OJ: Nem (kg-m. tt-Ib)

SBR476C

Input rod

———f~— L-— Stays inside

ﬁt )
S Ir . |

LCIevis pin

SBRS3D

Lock nut

Adjustment

Check brake pedal free height from dash reinforcement panel.
Adjust if necessary.
H: Free height
184 - 194 mm (7.24 - 7.64 in)
D: Depressed height
100 - 110 mm (3.94 - 4.33 in)
Under force of 490 N (50 kg, 110 Ib)
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
1.0 - 3.0 mm (0.039 - 0.118 in)

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

Make sure that tip of input rod stays inside.

2. Loosen lock nut and adjust clearance *C,"” and “C,"" with
stop lamp switch and ASCD switch respectively. Then
tighten lock nuts.

3. Check pedal free play.

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

4. Check brake pedal’s depressed height while engine is run-
ning.

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

BR-8 730



MASTER CYLINDER

Reservoir cap -
oil mter@
.
Reservoir tank —._
\ WA,
& =
Seal (Do not reuse.) "f::j@ J ER
Cylinder body —._ .3 | @ LEe
Secondary piston o @‘ 2 a//‘ O-ring Q
assemblya I » \\®/ Stopper boft EF
Primary piston M ; %\ EC
assembl PR
. em Ya - L®\ \L _
topper cap Q E [UJ1\2 15 (0.7 - 0.9, 5.1 - 6.5) FE
@ (12-159-1) {UJ: Nsm (kg-m, ft-Ib}
sshozsca | AT
Removal BB
CAUTION:
e Be careful not to splash hrake fluid on painted areas; it may
cause of paint damage. if brake fluid is splashed on painted A
areas, wash it away with water immediately.
1. Connect a vinyl tube to air bleeder valve. B
2. Drain brake fluid from each air bleeder valve, depressing e
brake pedal to empty fluid from master cylinder.
3. Remove brake pipe flare nuts.
4. Remove master cylinder mounting nuts.
Disassembly 8T
1. Bend claws of stopper cap outward.
RS
(oA
SBR938A
2. Remove stopper bolt while pushing piston into cylinder. EL
DX
SRA435R
BR-9 731



MASTER CYLINDER

Secondary piston

D

Primary piston

D)

SBRC12A

SBRS75C

Inspection

Check for the following items.

Replace any part if damaged.
Master cylinder:

Pin holes or scratches on inner wall.

Piston:

Deformation of or scratches on piston cups.

Assembly

Pay attention to direction of piston cups in figure at left. Also,
insert pistons squarely to avoid scratches on cylinder bore.

1.

Lightly push pistons in and assemble valve stopper.

2. Bend claws inward.
3. Instail stopper cap.
4. Install reservoir tank oil seals.
5. Push reservoir tank into master cylinder.
Iinstallation
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 fi-Ib)
3. Fit brake lines to master cylinder.
4. Torque flare nuts.
15 - 18 N-m (1.5 - 1.8 kg-m, 11 - 13 {t-1b)
5. Fill up reservoir tank with new brake fluid.
6. Connect a vinyl tube to air bleeder of master cylinder.
7. Open air bleeder of master cylinder
8. Have driver slowly depress brake pedal and hold.
9. Cloese air bleeder.
10. Have driver release brake pedal slowly.
11. Repeat steps 7. through 10. until no air bubbles come out
of air bleeder.
12. Torque air bleeder.
7 -9 N-m {0.7 - 0.9 kg-m, 5.1 - 6.5 ft-Ib)
13. Bleed air from each caliper. Refer to “Bleeding Brake

System” (BR-4).
BR-10
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BRAKE BOOSTER

On-vehicle Service

OPERATING CHECK

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

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

A | J
AIRTIGHT CHECK M
¢ Start engine, and stop it after one or two minutes. Depress
SBROG2A brake pedal several times slowly. The pedal should go fur- EM
ther down the first time, and then it should gradually rise
NG thereafter.

OK e Depress brake pedal while engine is running, and stop G
engine with pedal depressed. The pedal stroke should not
change after holding pedal down for 30 seconds. EF

EC
FE
AT
SBR532CA
L Removal o0
CAUTION:

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

e Be careful not to deform or bend brake lines, during
removal of booster.

Clavis pin 9-12)

? Brake booster
Q12-15 [} : Nem (kg-m, ft-tb)

(1.2-15,9-11

SBR232CA

1. Remove master cylinder. Refer to "Removal” in “MASTER &7
CYLINDER™ (BR-9).

2. Remove clevis pin (brake pedal to booster input rod).
3. Remove mounting nuts (brake pedal bracket to booster). [RS8
4. Draw out booster assembly.
BT
H]ﬁ:i\\'
Inspection el

Output rod langth

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.
Specitied fength:
10.275 - 10.525 mm (0.4045 - 0.4144 in}

SBR281A

BR-11 733



BRAKE BOOSTER

Installation

CAUTION:

e Be careful not to deform or bend brake lines, during insfal-
lation of boosier.

e Replace clevis pin if damaged.

o Refill with new brake fluid “DOT 3%,

o Never reuse drained brake fluid.

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

2. Connect brake pedal and boester input rod with clevis pin.

3. Secure mounting nuts.

Specification: 8 - 11 N'-m (0.8 - 1.1 kg-m, 5.8 - 8.0 ft-lb)

4. Install master cylinder. Refer to "Installation” in “MASTER
CYLINDER" (BR-10).

5. Bleed air. Refer to "Bleeding Brake System™ (BR-4).

6. Adjust brake pedal if necessary. Refer to ""Adjustment” in

“BRAKE PEDAL AND BRACKET” (BR-8).

BR-12
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VACUUM PIPING

Removal and Installation

|~ “ CAUTION:
s When installing vacuum hoses, pay aftention fo the following
—J————L-— More than 24 mm poinis.
{0.94 in} e Do not apply any oil or lubricants to vacuum hose and Gl
check valve,
e Insert vacuum tube into vacuum hose more than 24 mm
(0.94 in). L2
Caonnect hose until it contacts
pretrusion on vacuum tube. EM

SBR225B

e Install check valve, paying attention to its direction.

[ Je=igro y

EC

Intake manifeid Brake booster

FE

Inspection B

HOSES AND CONNECTORS

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

CHECK VALVE )
Check vacuum with a vacuum pump.
E
Connect to ) =S
) Vacuum should exist.
booster side
Con.nect ,‘0 Vacuum should not exist. BT
engine side
KA
SBARYA3A
EL
DX

BR-13 735



FRONT DISC BRAKE

Pad Replacement

WARNING:

Clean brakes with a vacuum dust collector o minimize the

hazard of airborne parlicles.

CAUTION:

e When cylinder body is open, do not depress brake pedal,
or piston will pop out.

e Be careful not to damage piston boot or get oil on rotor.
Always replace shims in replacing pads.

e If shims are rusted or show peeling of the rubber coat,

replace them with new shims.

o It is notl necessary to remove brake hose connecting bolt
except for disassembly or replacement of caliper assem-
bly. In this case, suspend cylinder body with wire so as not
to stretch brake hose.

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

1. Remove lower slide pin bolt.

2. Pivotcylinder body upward and suspend with wire. Remove

pad retainers, and inner and outer shims.

Pad wear limit: 2.0 mm {0.079 in)
Replace both inner and outer pads and shims.

S5BR302C

Apply brake grease to backplate of pads and both sides of
inner and outer shims.
5. install pad retainers and brake pads with the shims.

A w

Torque member fixing boits
Slide pin [O]118 - 137 {12 - 14, 87 - 101)

BTAR) to sliding portion
B3 - 93

(8.5 - 9.5, 61 - 69)
/ nner sh@/@
cover —
Braﬁose
; —
g -

.. GE Q@ ‘.,
Qw-20 - -, \ : QT \
(1.7 - 2.0, 12 - 14} ™~/ % # Outer shim cover
Copper washer §3¢ \/jD : : EK

Special washer

Pin boot Q G
@{ —Pad retainer BFA(F)

Tarque member

G
to pad
contact area

Air bleeder cap@ N \

Air bleeder /
[T}7 - 9 (07 - 09, 51 - 6.5)

Cylinder bcdyJ

Front

N«m (kg-m, ft-lb)
PBC (Poly Butyl CGuprysil) grease
or silicone-based grease point
Rubber grease point
Brake fluid point

SBR533CA

BR-14
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FRONT DISC BRAKE

Removal
WARNING:
Clean brakes with a vacuum dust collector to minimize the
hazard of airborne particles.
Remove torque member fixing bolts and connecting bolt. Gl
It is not necessary to remove connecting bolt except for disas-
sembly or replacement of caliper assembly. In this case, sus- A
pend caliper assembly with wire so as not to streich brake
hose.

SBROOSE EW
Disassembly
WARNING: L&
Do not place your fingers in front of piston.
CAUTION: EF
Do not scratch or score cylinder wall. =G
1. Push out piston and piston boot with compressed air. B
2. Remove piston seal with a suitable tool. FE

fg\‘T

SBRO85A

Inspection — Caliper 50

CYLINDER BODY

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

e Minor damage from rust or foreign materials may be etim- g

inated by polishing surface with a fine emery paper.
Replace cylinder bedy if necessary.

CAUTION:
Use brake fluid to ciean. 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 siiding surface.

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

=5

B
&

%)
=

observed.
HA
SLIDE PIN, PIN BOLT AND PIN BOOT
Check for wear, cracks or other damage. Replace if any of the =
el

above conditions are observed.

BR-15 737



FRONT DISC BRAKE

Inspection — Rotor

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

2. Check runout using a diai indicator.
Make sure that wheel bearing axial end play is within the spec-
ifications before measuring. Refer to “‘ON-VEHICLE SERVICE”
in FA section.

Maximum runout:
SBRO15B 0.07 mm (0.0028 in)

3. If the runout is out of specification, find minimum runout
position as follows:
a. Remove nuts and rotor from whee! hub.
b. Shift the rotor one hole and secure rotor to whee! hub
with nuts.
¢c. Measure runout.
d. 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", “AMMCO 700 and
705" or equivalent).

THICKNESS ,
Thickness variation (At least 8 positions):
Maximum 0.01 mm (0.0004 in)
If thickness variation exceeds the specification, turn rotor with
on-car brake lathe.
Rotor repair limit:
26.0 mm (1.024 in)

SBRO20B

Assembly

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
Cylinder body

SBR574
installation
CAUTION:
o Refill with new brake fluid “DOT 3”.
® Never reuse drained brake fluid.
1. Install caliper assembly.
Do not forget to install washers.
2. Install brake hose to caliper securely.
3. Install all parts and secure all bolts.

Special washer 4. Bleed air. Refer to “Bleeding Brake System’'.

SERDIBA

BR-16 738



REAR DISC BRAKE

Pad Replacement

WARNING:
Clean brakes with a vacuum dust coliector to minimize the

hazard of airborne particles.

CAUTION: €l
e When cylinder body is open, do not depress brake pedal,
or piston will pop out. WA

e 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 zj;
them with new shims.

e N 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

Eye boit

H 31 - 41 lnner shim-— 28 - 33). ; _%
(17 -20 N7 @2-42 g inculat \
(17 -20 m insulator

brake hose. EE 8
EC
1. Remove master cylinder reservoir cap.
2. Remove lower pin bolt, FE
3. Open cylinder body upward. Then remove pad retainers, '
and inner and outer shims.
Pad wear limit: AT
SBR295C 2.0 mm (0.079 in)
# Carefully monitor brake fluid level because brake fluid will
return to reservoir when pushing back piston. Po
38 - 52 =
1 (3.9 - 53 FA

Shim cover \
s
Copper washer QEI
>

Special
s< washer
© Pin boot e
4
{t:g Ny
QOuter shim

Pad

N\ 23 - 30)

2 - 4. Pad retainerIEE3F) 2

to pad contact area

Cylinder bodyJ / @ . Nem (kg-m, ft-lb
; W, : Nem (kg-m. fi-lb) A,

Piston seal YRR ESJ: PBC (Poly Butyl Cuprysil) grease i

E.: ? Pismﬂﬂ " or silicone-based grease point
: E R : Rubber grease point
Petainer g . Brake fluid point
® il

Front Dust seal B (R
SBR534C

BR-17 739



REAR DISC BRAKE

SBROz28A

SHR772

Removal

WARNING:

Clean brakes with a vacuum dust collector to minimize the
hazard of airborne particles.

Remove torque member fixing bolts and connecting bolt.

Cn right brake, disconnect senscr harness.

It is not necessary 1o remove connecting boit except for disas-
sembly or replacement of caliper assembly. In this case, sus-
pend caliper assembly with wire so as not to stretch brake
hose.

Disassembly

WARNING:
Do not place your fingers in front of piston.

CAUTION:
Do not scratch or score cylinder wall.
1. Remove dust cover retainer with a screwdriver.

2. Push out piston and dust seal with compressed air.
3. Remove piston seal with a suitable tool.

Inspection — Caliper

CYLINDER BODY

® 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 elim-
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-18
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REAR DISC BRAKE

Inspection — Rotor

RUBBING SURFACE
Check rotor for roughness, cracks or chips.

@l
MA
RUNOUT
1. Secure rotor to wheel hub with two nuts (M12 x 1.25). LG

2. Check runout using a dial indicator.
Make sure that axial end play is within the specifications before [E[F
measuring. Refer to “ON-VEHICLE SERVICE"” in RA section. EC
3. Change relative positions of rotor and wheel hub so that
runtout is minimized. EE
Maximum runout: 0.07 mm (0.0028 in)

SBR01SB

THICKNESS 50
Rotor repair limit: Minimum thickness i
8.0 mm (0.315 in)
Replace rotor if any of the above did not meet the specifications. =y

SBRO20B

Assembly ST

Boot 1. Insert piston seal into groove on cylinder body.

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

3. Properly secure piston boot.

Piston seal ; ' .
Piston 4. Secure piston boot with retainer. BT
HA
Cylinder body
SBR574

// Installation EL

CAUTION:
o Refill with new brake fluid *“‘DOT 3”. )4

o Never reuse drained brake fluid.
1. Install caliper assembly.
Do not forget to install shims and washers.

2. Install brake hose to caliper securely.
3. Install all parts and secure all hoits.
4. Bileed air. Refer to “Bleeding Brake System’' (BR-4).

SBR002B
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REAR DISC BRAKE

Parking Drum Brake

Return spring

Strut

%
=\

78 - 08
S (8 - 10,

[O) 216 - 304 (22 - 31, 158 - 224) 58 -72)
\/@

}m

[ g
S i
? Return spring \ Adjuster
Anti- i Retainer
nfi-rattle spring Adjusting screw
Retainer @W‘)\ spring Baffle plate
Anti-ratile spring : Q)
. Anti-rattle pin : Nem {kg-m, ft-ib)
Anti-rattle pin V P BT (8) :  Brake fluid point SBR298C |
REMOVAL
WARNING:

Clean brakes with a vacuum dust collector to minimize the

hazard of airborne particles.

CAUTION:

Make sure parking brake lever is released compleiely.

1. Remove torque member fixing bolts (Rear disc brake
assembly mounting boits).

Suspend caliper assembly with wire so as not to streich brake

hose.

2. Remove disc rotor (With parking drum brake).
Tighten twe bolis gradually if disc rotor is hard to remove.

SBR764A

3. After removing retainer, remcve spring by rotating shoes.
Be careful not to damage parking brake cable when separating
it.

4. Remove adjuster.

5. Remove strut.
6. Disconnect parking brake cable from toggle lever.

SBR765A

BR-20
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REAR DISC BRAKE
Parking Drum Brake (Cont’d)

7. Remove retainer ring with a suitable tool. Then separate
toggle lever and brake shoe.

Retainer - @ﬂ
ring
T SBRIATA (B
INSPECTION
Check lining thickness. LG
Lining wear limit (A): 1.5 mm (0.059 in)
Replace brake shoes if lining is worn beyond wear limit. EE
EC
FE
AT
SBR{21A
INSTALLATION Bp
1. Fit toggle lever to brake shoe with retainer ring. r‘j
Pay attention to retainer ring direction.
(R4,

. Brake grease™~tSs=—{—

point SBRO4BA

2. Apply brake grease to the contact areas shown at left. 8T

B

HA

SBR7E6A
3. Shorten adjuster by rotating it. EL
For RH brake Pay attention to direction of adjuster.

4. Connect parking brake cable to toggle lever. )

) 5. Install all parts.
Vehicle front

-

For LH brake
SBRI40A
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REAR DISC BRAKE
Parking Drum Brake (Cont’d)

= 6. Check all parts are installed properly.
Return =" Return spring

ad Pay attention to direction of adjuster.
rut

- o ) '/~— Togale

§< Ny S I D ;ver

TN Return 54 i

\Spring Adjuster / SBRO24B
é::) \ l I SHOE CLEARANCE ADJUSTMENT

' 1. Remove adjuster hele plug, and turn down adjuster wheel
with a screwdriver until brake is locked.
Make sure that parking conirol lever is released completely.

2. Return adjuster wheel 5 to § notches.
3. Install adjuster hole plug, and make sure that there is no
drag between shoes and brake drum when rotating disc

)

rotor.
Adi } 4. Adjust parking brake cable. Refer to "'Adjustment” in
e Serewdriver — | “PARKING BRAKE CONTROL” (BR-24).

~ hole plug SBR767A

BREAKING IN DRUM AND LINING

1. Using either low or 2nd transmission speed, drive the
unloaded vehicle on a safe, level and dry road.

2. Depress parking brake pedal with a force of 147 N (15 kg,
33 Ib).

3. While depressing the pedal, continue to drive the vehicte
forward 100 m (328 ft) at approximately 35 km/h (22 MPH).

4. While depressing the pedal, drive the vehicle in reverse 10
m (33 ft) at approximately 10 km/h (6 MPH).

5. Repeat steps 1 through 4 three times and then repeat only
step 4 one more time.

BR-22



PARKING BRAKE CONTROL

@/—[U) 8- 11 (0.8 - 1.1, 58 - 8.0}
ﬂ[ < 0] 8- 11 (0.8 - 1., 5.8 - B.0)
. o K— .

)

RAelease cable
Return

Y Release lever assembly
“wrrrr,% .
spring /' M@\

k |
Pedal assembly
\_ _ é\ﬁ 32-43

{0.33 - 0.44, 2.4 - 3.2) EM

32-43
?/_PJ (0.33 - 0.44, 2.4 - 3.2)
:(’623; 2 aas . T L Front cable e
] EF
" EC

T 4 o
; [O) 3.2 - 4.3 (0.33 - 0.44, 24 - a:/‘

| \K 8- 11
Adjuster i 2 o8-11, | AT
Y RH rear cable 5.8 - 8.0)
8-11(0.8-11,58-80)
' N PD

FE

LH rear cable

g/—{UJ 32-43
{0.33 - 0.44, 2.4 - 3.2)

[ Ms-n FA
8- 11 {08 - 1.1,
Equalizer (0.8 - 1.1, 5.8 - 8.0)
5.8 - 5.0} . A
[ : Nem (kg-m, fi-lb) ; o
SBRSEBCA
Removal and Installation ST
¢ Parking brake cables can be removed without removing
pedal assembly. RS

o In order to remove front cable, it is necessary to remove
center consote. {Refer to "INSTRUMENT PANEL" in BF sec¢-
tion.) BT

e In order to remove pedal assembly, it is necessary to
remove instrument panel assembly and air duct. {Refer to
“INSTRUMENT PANEL" in BF section.) Ha

e The figure at left shows how front and release cables are
cennecied to pedal assembly.

\ SBROC4B
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PARKING BRAKE CONTROL

SBRO32A;

196 N (20 kg, 44 Ib)

SBR695A

Inspection

1. Check pedal assembly for wear or other damage. Replace
if necessary.
2. Check wires for discontinuity or deterioration. Replace if

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

Adjustment

Adjust parking brake pedal stroke as follows.

On models equipped with parking drum brake, perform shoe
clearance adjustment before adjusting control lever stroke.

Loosen lock nut @, rotate adjuster @ .
2. Tighten lock nut @ .

-

3. Depress parking brake pedal with specified amount of
force. Check pedal stroke and ensure smooth operation.
Pedal stroke:
90 - 105 mm (3.54 - 4.13 in)

4. Bend warning lamp switchplate to ensure following. Warn-
ing lamp comes on when parking brake pedal is depressed
‘KA” mm ((IA!I in)‘

“A’: 20 mm (0.79 in) or less

BR-24



ANTI-LOCK BRAKE SYSTEM — ABS —

System Components

Actuator

—Warning famp o
&t
/ Control unit

LG

EF &
EC

Rear wheel sensor FE
—m=—— Harness

— : Piping
Front wheel sensor fﬂ‘-TF
SBR594C ”‘
Hydraulic Circuit on
Fa
Proportioning valve
{Do not disassembia.)
R

Master cylinder /,:”
Brake booster

i
8T
Front RH wheel { - - - - - - I Rear RH wheel
Feeling Feeling '
Check valve vaive vawe  Check valve P
(Front LH) (Front} | |{Rear) (Rear) 'b
- L
?:;l\:gf %' Relief valve !
(Front) (RBBI’) Ca"per BT
Caliper o g: ISJ o g '
g 2 =4 )
| SEL Accumulator &Y
" cheok val ;o r__A’ | '
eck valve 3 : =
(Front Fﬁ" =k
ap . RH) D H ;
Front LH wheel I : S :
[7+] Solenoid ump ! 3
H_lvalve L .E[O_”f)_._] (DX
W] (Front
RH)
- ]

! Reservoir Reservoir J

l (Front) [Rear)

SBR517AA
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ANTI-LOCK BRAKE SYSTEM — ABS —

iagram

D
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ANTI-LOCK BRAKE SYSTEM — ABS —

Removal and Installation
CAUTION:
Be careful not to damage sensor edge and sensor roior teeth.

When removing the front wheel hub or final drive assembly,
disconnect the ABS wheel sensor from the assembly and move
it away. Failure o do so may result in damage to the sensor
wires making the sensor inoperative.

FRONT WHEEL SENSOR

A

—__/ﬁﬁ/ (.\ ' | - \ Senig_[ 7 EM

—— . \ > \

SR - (= Soy W v \ | 1

O

Ol /éfg{@ 5} } >\ ,/ [3]11 - 16 Nem (1.1 - 1.6 kg-m, 8 - 12 ft-Ib) - FE
REAR WHEEL SENSOR AT

%\M 43-59 Po

(044 - 060, 32 - 43)

Rear speed sensor

[J11-16011-.18,8- 12)\%

8T
Drive pinion nut
{C] 186 - 294 (19 - 30, 137 - 217)
Sensor rotor RS
[): Nem {kg-m, fi-Ib) Companion flange BT
N m g_m' -
SBR520A
HA
EL
ABS CONTROL UNIT =
\ \//
kRpar LH \sp;g(gr/
[

/

J

r . T ——
7 ——
e LLED indicald/ﬂ%

ABS _eontrol unit.~~
- d SBR573C
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ANTI-LOCK BRAKE SYSTEM — ABS —

S5BR576C

Removal and Installation (Cont’d)
ACTUATOR

Removal

1. Disconnect battery cable.

2. Drain brake fluid. Refer to “Changing Brake Fluid” in
“CHECK AND ADJUSTMENT"” (BR-4).

3. Disconnect connectors, brake tubes and remove fixing
nuts.

installation

CAUTION:

After installation, refill brake fluid. Then bleed air. Refer to
“CHECK AND ADJUSTMENT” (BR-4).

1. Connect brake tubes temporarily.

2. Secure fixing nuts.

3. Torque brake tubes.

4. Connect connectors and battery cable.

BR-28
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TROUBLE DIAGNOSES FOR ABS
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TROUBLE DIAGNOSES FOR ABS

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The ABS system has an electronic control unit to control major
functions. The contrel 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 approaches with a ABS complaint.
The customer is a very good source of information on such
problems; especially intermittent ones. Through the talks with
the customer, find out what symptoms are present and under
what conditions they occur.

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

BR-30
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TROUBLE DIAGNOSES FOR ABS

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

WORK FLOW

CHECK IN

Reference item

L

LISTEN TO CUSTOMER COMPLAINTS

Y

DIAGNQOSTIC WORK-
SHEET
(See page BR-32.}

INVESTIGATE ITEMS YOU SHOULD
CARRY CUT RELATED TO EACH SYMP-
TOM AND NOTE

Symptom Chart
{See page BR-33.)

h 4

ELIMINATE GOOD SYSTEMS ON GOOD

Not self-diagnostic

e DIAGNCSTIC
WORKSHEET
(See page BR-32)

¢ Diagnostic Proce-
dure(s)
(See pages BR-40 -
43.)

e Circuit Diagram for
Quick Pinpoint Check
{See page BR-39.)

Preliminary Check
{See pages BR-34 - 36.)

PARTS

Self-diagnostic item

item l

DETERMINE MALFUNC-
TIONING CIRCUIT{S) OR
PART(S).

Self-diagnosis
(See page BR-37.)

Self-diagnosis

\ ¥

— | ELIMINATE GOOD PART(S), HARNESS(ES)

OR CONNECTOR(S) THROUGH ELECTRI-
CALLY TESTING

Malfunctioning Maliunctioning parts

® Component Parts and
Harness Connector
Location
{(See page BR-38.)

e CGround Circuit Check
{See page BR-39.)

Diagnostic Procedure(s)
(See pages BR-43 - 47.)

harness{es} and
connector(s)
INSPECTION ON THE BASE
OF EACH COMPONENT
h J 4
REPAIR REPAIR OR REPLACE
y 3
NG FINAL CHECK
OK
A4
CHECK QUT

BR-31
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TROUBLE DIAGNOSES FOR ABS

KEY POINTS
WHAT ... Vehicle model
WHEN ... Date, Frequencies
WHERE ..... Road conditions
HOW  ..... Operating conditions,

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to cus-
tomer complaints, even if the system is normal.

A good grasp of such conditions can make trouble-shooting
faster and more accurate.

Weather conditions,

Symptoms

in general, feelings for a problem depend on each customer's
information. It is therefore important to fully understand the
symptoms or under what conditions a customer complains.

Make good use of a diagnostic worksheet (such as the one

5BR339B . - -
shown below) in order to utilize all the complaints for trouble-
shooting.
Worksheet sample
Customer name MR/MS Modef & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
Symptoms ] Pedal | 1 1 G O O
vibration Warning Long Abnormal ABS does not | ABS works ABS works
and noise |activates stopping pedal action |work but warning frequentty
distance activates

Engine conditions

(] When starting ] After starting
[1 Engine speed: 5,000 rpm or more

Road conditions

C Low friction road ({0 Snow [1 Gravel [ Other)
[ Protrusion

Driving conditions

1 High speed cornering

1 Vehicle speed: Greater than 10 km/h (6 MPH)
[J Vehicle speed: 10 km/h (6§ MPH) or less

[J Vehicle is stopped

Applying brake conditions

[ Suddenly
3 Gradually

Other conditions

{J Operation of electrical equipment
[ Large pedal stroke
d QOperation of clutch

BR-32
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TROUBLE DIAGNOSES FOR ABS

Symptom Chart

BR-33

8.8
= =
5] g 2 25 BR-84 Actuator inspection O
(2=
O o c
w a = &
T o= BR-33 Motor ground @
538
£55 WA
o9 BR-39 Control unit ground O ’
BR-47 Diagnostic Procedure 11 O O O O O Q =
i
a8
g - BR-47 Diagnostic Pracedure 10 O O O & O Q
o5
3z = L'@
o cZ BR-46 Diagnastic Procedure 9 C O O @] O C
o O
23 g o
B o BR-45 Diagnostic Procedure 8 O ) O C O C EF
22w EC
25 -
g ® BR-44  |Diagnostic Procedure 7 o o O o o O
kil
& FE
BR-43 Diagneostic Procedure 6 O o < < & @)
BR-43 Diagnostic Procedure 5 o AT
e
=
2 BR-42 Diagnostic Progcedure 4 @]
5] T
2 L
b BR-42 Diagnostic Procedure 3 O
g
§, BR-41 Diagnostic Pracedure 2 @] ER
=
BR-40 Diagnostic Procedure 1 Q
é BR-36 Preliminary Check 3 O O 0 O O O
5
E BR-35 Preliminary Check 2 O O
E
5 BR-34 Preliminary Check 1 G o ST
w 1) o —_
B 2 s = ES
w £ & D # 5
o o b4 @ L 5] =
< - = © k| Ed =
o = = =) h=] - 3
w w = =] < 2 o o BT
& 0 T 7] = a c @ iz
2 z 3 a i s | = 2 ¥ a
m o = = 2 » E g g8
Q i = E IS o <} g
2 5 : 5| s | 8| 5| 8| 85 |u
o e« o & £ S 2 Q 2%

EL

D)
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TROUBLE DIAGNOSES FOR ABS

SBRO59C

BR-34

Preliminary Check 1
Max. line
o Ul Uuu
= o Check brake fluid level in reservoir tank.
Max —Min, line
oK Low fluid fevel may indicate brake pad
wear or leakage from brake line.
MIN
——_.C
E Check brake line for leakage. NG | Repair.
2 @ :
4 '
o Check brake booster for operation and  [NG | Replace.
) 4 air tightness. "
(ﬁ Refer to "'On-vehicle Service” of BRAKE
¢ BOOSTER (BR-11).
OK
SBR389C N
D) '
Check brake pads and rotor. NG | Replace.
m Refer to ““Inspection”” of FRONT and "
REAR DISC BRAKES {BR-14, 17).
OK
i
Check brake fluid level in reservoir tank. {NG | Filt up brake fluid.
oK
SBROS8C v
END
D)
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TROUBLE DIAGNOSES FOR ABS

Preliminary Check 2

Check sensor clearance. i
Clearance = A-B
Clearance mm (in) A
Front wheel sensar 0.21-071
{0.0083 - 0.0280)
SBR477C. 0.35 - 0.625 EM
Rear sensor (0.0138 - 0.0246)
LG
oK NG
‘ | EF
EC
Check sensor for NG_‘ Repair or replace mai-
the following functioning sensor.
items: FE
e Dust, foreign
materials, etc.,
. AT
SBR47AC at fastening por-
tion
rm e Improper instal- ED
lation
® Breakage
oK FA
E ¥ r ng\

Check sensor rotor for teeth damage. NG Replace sensor rotor
with wheal hub or com-
panion flange as a set.

SBR4789C

o]

HA

SBR480C

Bl
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TROUBLE DIAGNOSES FOR ABS

Preliminary Check 3
See page BR-38 Measure each sensor resistance. NG_‘ Replace.
0.8 - 1.2 k(2 i
(For the location of connectors) oK
B
Y
SBRABIC Check warning lamp activation. NG‘ Check fuse.
When ignition switch is turned on, Check bulb condition and
E warning lamp turns on. remedy.
— oK ® Keep engine on and
//. H> running
=
{/;\ D] I NG | @ Counter the nurr‘1b6r of
»| LED flashes during 5 to
\\ .y Check warning lamp for deactivation. 10 second "OFF"
&_ When engine starts, warning lamp period.
r - deactivates.
f
|y ey oK
TN h 4
SBRS7EC Go to Self-diagnosis.
(See.next page.)
| VN

~LH rear speaker

Y

Drive vehicle at 30 km/b (19 MPH} for at
least one minute.

=
§‘ ABS control unit> y
Qﬂ{ / N Ensure warning lamp remains off while NG_ Go to .
SBRS74C| | driving. »
D] OK
//_*\ [Q v
/ 7 £ H@\ / If Preliminary Check 2 is not performed
/'\”\ 1 and there is abnormal ABS operation,
p
// \ . perform Preliminary Check 2.
/ \ /

] =3 SECURITY
CRAUISE ABS ganr; F-4

SBRS77C
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TROUBLE DIAGNOSES FOR ABS

Self-diagnosis

CHECKING THE NUMBER OF LED FLASHES
When a problem occurs in the ABS, the warning light on the instrument panel comes on. As shown in

the Tabie, the contro! unit performs self-diagnosis. al
For good self-diagnostic results, drive the vehicle beforehand over 30 km/h (19 MPH) for at least one
minute. After the vehicle is stopped, the number of LED flashes is counted while the engine is running.
The LED is located on the control unit, identifying a malfunctioning part or unit by the number of flashes. g5
The warning light and LED will not turn off, even after the malfunction is repaired, uniess the ignition
switch is turned off. After repairs, turn the ignition switch “OFF”. Then start the engine and drive the
vehicle over 30 km/h (19 MPH) for at least one minute. This wili ensure whether proper repair was made E}f
for the malfunctioning part or unit.
if more than two circuits malfunction at the same time, the LED will flash to indicate one of the malfunc-
tioning circuits. After the circuit has been repaired, the LED will then flash to indicate that the other cir- LC
cuit is malfunctioning.
EF
No. of LED flashes Malfunctioning part or unit Diagnostic Procedure E@
1 Left front actuator solenoid circuit
2 Right front actuator solenoid circuit Diagnostic Procedurs 6 58
3ord Rear actuator solenoid circuit
5 Left front wheel sensar circuit AT
6 Right front wheel sensor circuit Diagnostic Procedure 7
Tors Rear wheel sensor circuit
PO
g Motor and motor relay Diagnoastic Procedure 8
10 Solenoid valve rslay Diagnostic Procedure 8
16 or continuous Contrel unit Diagnostic Procedure 10 FA
Warning aﬁt(i)vlra;ﬁs and LED Power supply or ground circuit for control unit Diagnostic Procedure 11
RA
Example ST
Improper operation of left front rotor sensar circuit
B 1 cycle - RE
LED “ON"
LED “OFF" _ M—LH_ S Repeat FE}T
= 5 - 10 see. |
1- 2 sec. HA
SBR535C
EL
10X
BR-37 759




TROUBLE DIAGNOSES FOR ABS

Component Parts and Connector Locations

Actuator and
actuator connector

[E] controt unit and control unit cennector

— - : - N
“O\q: = g F (o]
AV [ ==
: =57 i — =418 f
M i

Rear wheel sensor
Front wheel sensor

Rear wheel sensor connector
E Front EH wheel sensor connector

Front RH wheel sensor connector

S
e %

3 - i “f’%ﬁ/ABS actug\for
T
)

N

T

ear wheel—

SBR579C

BR-38
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TROUBLE DIAGNOSES FOR ABS

Ground Circuit Check
ACTUATOR MOTOR GROUND
e Check resistance between both terminals.
Resistance: 0} Gl
A
N ) SBRS8OC E’M
CONTROL UNIT GROUND e
e Check resistance between both terminais.
Resist : 00
esistance: 0 EE &
EC
FE
- f@ﬂf
S5BRA20C
Circuit Diagram for Quick Pinpoint Check PD
The unit side connectors with a double circle ** " are connected to the harness side connectors
shown in the "Component Parts and Connecter Locations’. {See page BR-38.) =i

The terminal numbers in the connector coincide with the circuit numbers surrounded by a single
circfe * © "

RA
o
IGNITION SWITCH
== {E ON or START
N = |
ABS
To stop and tail=—-» }fﬁﬁgING ABS ACTUATOR
lamp sensor MOTOR ST
RaL g FUSIBLE FUSIBLE
SENSCR .) . LINE LINK
o o+— ﬁg
~ 048 -
BT
v = ;
" o] BATTERY
Lal
CONTROL | L J]:[JA
UNTT SOLENOLD
VALVE ik
i~ ARELAY =
FRONT
Ri ~ TV ——e N EL
® @ &
REAR prpys | ATET @
SOLENOID €2 el DX
ALTERNATOR
MBROETA

BR-39 761



TROUBLE DIAGNOSES FOR ABS

Brake pedal

4

Diagnostic Procedure 1

SYMPTOM: Pedal vibration and noise

Refer to worksheet resuli.

Check whether the symptom appears ! Yes | when brake is suddenly
only when brake is applied suddenly. applied, ABS works and
N produces pedal vibration
o or noise.
SATI97A Check whether the symptom appears Yei Refer to Preliminary
only when engine is started. | Check 3 resuit {BR-36).
No
L 4
Check whether the symptom appears Yesh Check whether the symp-
only when the vehicle speed is within 10 | tom disappears within 5
km/h (68 MPH) after starting engine. seconds.

, : .

S T 4@ ==

g—’
SBR336C

Brake pedal

4

SAT797A

No

A\

lNo Yes

® ¢

Check whether the symptom appears
while the vehicle is being driven.

Yes No

®

Y

ABS may sometimes
operate when load is high
and voltage is low due to
insufficient alternator out-
put.

No {(Appears when brake is not
applied.)

Check whether the symptom appears
when brake is applied gradually.

o
>

Yes

L 4

Check if there are any
conditions, amang those
listed below, when symp-
tom appears.

o Shifting

e Operating clutch

e Passing protrusion

lNO Yes

®

Under these conditions
individual wheel speed
can change suddenly.
This may sometimes
cause the ABS to aper-
ate.

Check if there are any conditions,
among those listed below, when symp-
tom appears.

e Low friction road

o High speed cornering

e Passing protrusion

Yes

If whee! speed is consid-
erably different between
front and rear or left and
right, ABS will work nor-
mally.

No

Iy

BR-40
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TROUBLE DIAGNOSES FOR ABS

Diagnostic Procedure 1 (Cont’'d)

®

Check whether engine speed is over YesL Vibration related to sen- @ﬂ
5,000 rpm with vehicle stopped. sor may cause ABS
operation. _
No &
Y
Check whether electrical equipment No .| Refer to Preliminary )
switches are operated. | check 3 result. (BR-36) El
Go to Self-di is.
Yes (See page BRA7)
' LG
r
Replace confrol unit. EF &
EC
FE
&
Diagnostic Procedure 2 e
SYMPTOM: Long stopping distance
Refer to worksheet resulis. Ef
Check if road condition is slippery with Yes; Stopping distance may
snow or gravel. "1 be longer than vehicles BA
No which are not equipped 3
with ABS.
)
Disconnect actuator connector and No .| Refer tc Preliminary
check whether stopping distance is still Check 3 result. {BR-36) ST
long. Gao to Self-diagnosis.
Yos {See page BR-37))
\ l’g?l?:
Perform Preliminary Check 1 and air
bleeding. BT
A
EL
iR} 4
BR-41 763




TROUBLE DIAGNOSES FOR ABS

Diagnostic Procedure 3

SYMPTOM: Abnormal pedal action
Refer to worksheet results.

Check whether brake pedal siroke is Yes | yvehicle equipped with
abnormally large. ABS may have a ten-

dency for large pedal

N
° strokes.

r

SBR540A

hd

Check that brake pedal force is firm but | Y8 { Normal condition.

brake is effective.

No
r
Disconnect actuator connector and YES_‘ Refer to Preliminary
check whether brake is effective. | Check 3 resull. (BR-36)
No Ge to Seif-diagnosis.
{See page BR-37.)

¥

SBR581C

Perform Preliminary Check 1.

Diagnostic Procedure 4

SYMPTOM: ABS does not work.
Refer to worksheet results.

Check whether warning activates. Yes | Refer to Preliminary

¥

Check 3 result. (BR-36)
Go to Self-diagnosis.
(See page BR-37))

No

r

Check whether vehicle speed is under YesL ABS does not work in
10 km/h (8 MPH). this condition.

Y

No
¥

Refer to Preliminary Check 3 result,

OK but ABS
still does not work.

y

Check actuator by referring to Electrical
Components Inspection — ACTUATOR.
(See page BR-84)

BR-42

764



TROUBLE DIAGNOSES FOR ABS

Diagnostic Procedure 5
SYMPTOM: ABS works but warning activales.

Check whether alternator produces No .| Remedy.
proper output. g Gl
Refer to “CHARGING SYSTEM™ in EL
section. WA
v
Yes
b
Check whether battery has enough volt- No Remedy. EM
age. "
Refer to "BATTERY" in EL section. L@
Yes .
¥ EF
Refer to Preliminary Check 3 result. EC
Go to Self-diagnosis. (See page BR-37))
FE
AT
Control unit comnector (730) Diagnostic Procedure 6 -
[
EL e s aap§3.;_,s>] ‘ ACTUATOR SOLENOID (LED flashing number 1 - 4)
11z 4 |7 S110{11] 14 5[ {1 718
Remove battery negative términal con- FA
DISCONNECT
nector.
=y
5,
r
y.. o .
L CHECK SOLENOID VALVE RESIS- .| Replace control unit.
> -
TANCE.
SBRS21C| | Disconnect control unit connector.
]—E— Check resistance between contral unit §T
Actuator connector harness connector terminals shown '
DISCOWNECT R below.
@i TS. Flashing number 1: @ and @ RS
B2y Flashing number 2: @ and 5
Flashing number 3 or 4: @ and 9
Resistance: 0.7 - 1.6Q BT
- G
o o Y OK HA
Disconnect acluator connector. .| Repair harness between
SBRSE6B| | Check resistance between actuator con- | actuator connector and
nector (actuator side) terminals shown control unit connector. EL
below.

Flashing number 1. (& and (@)
Flashing number 2: & and @
Flashing number 3 or 4: (& and (3
Resistance: 0.7 - 1.6Q

12X

NG

h 4

Replace actuator,

BR-43 765



TROUBLE DIAGNOSES FOR ABS

Control unit conrector

[1 {24 D] s [ 7D<] 9 [taft D 4]

IEofe [T DesTder esfesPdpmelsals]
D7

Diagnostic Procedure 7

WHEEL SPEED SENSOR (LED flashing number 5 - 8)

DISCONNECT

Remove battery negative terminal con-
nector.

r

SBR522C)

CHECK SPEED SENSOR RESISTANCE.
Disconnect control unit connector.
Check resistance between contro! unit
harness connector terminals shown
below.

Flashing number 5: (4 and (&
Flashing number 6 ) and &)
Flaghing number 7 or 8: (9 and (®
Reslstance: 0.8 - 1.2 kQ}

CK

Y

NG

r

Replace control unit.

Refer to Preliminary Check 3 result.
Check whether sensor has 0.8 - 1.2 kQ)
resistance.

NG

OK

r

Repair harness between sensor con-
nector and control unit connector.

BR-44

¥

Replace sensor.
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TROUBLE DIAGNOSES FOR ABS

Control unit connector

12D« Da[7D]=No

mmmmnmﬂmm

1Ll 718

OSCONNECT

SBR523C

=

Actuator connector

e

BISCONNELT

|

SBR569B

Diagnostic Procedure 8

ACTUATOR MOTOR RELAY (LED tiashing number 9)

Remove battery negative terminal con-
nector.

(D1
CHECK MOTOR RELAY COQIL RESIS- NG‘ Disconnect actuator con-
TANCE. nector.

Disconnect control unit connector.
Check resistance between control unit

Resistance: 45 - 550

harness connector terminals @) and €.

SBR986A

DISCONMNECT

SBR570B

Check resistance
between actuator con-
nector {actuator side)
terminals and (5.
Resistance: 45 - 550)

SBR582C

OK
OK NG
Y
Reptace motor
relay.
A 4
Repair harness between
actuator and control unit.
B |
CHECK MOTOR RELAY DEACTIVATION. YGS_ Replace motor relay.
Disconnect actuator connector. "
Check continuity between actuator con-
nector {actuater side) terminals & and
o .
No
Check if motor's fusible link named No N Perform Electrical Com-
"ANTI 3KID 30A" is blown. | ponents Inspection —
Yes ACTUATOR.
(See page BR-48))
OK NG
k 4 Y
Replace fusible link. Replace actua-
tor.
Replace controf unit.
BR-45 767
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TROUBLE DIAGNOSES FOR ABS

Control unit connector

MEIA R K E)

CHSCONNEET

3BR524C

8]

Actuator connactor

CISCONNECT @
5 | B Artmm——
2 €& &£

@)

SBR572B

Front SBRY83A
Actuator connector
DISCONKEDT
] € Al6(6
182y
L)
SBR573B

Diagnostic Procedure 9

ACTUATOR SOLENOID VALVE RELAY (LED flashing

number 10)

Remove battery negative terminal con-
nector.

!
CHECK SOLENCID VALVE RELAY COIL NG‘ Check resistance
RESISTANCE. “| between actuator connec-

Disconnect control unit connector.

Check resistance between control unit
harness connector terminals €0 and 4.
Resistance: 80 - 900}

OK

B A4

tor (actuator side) termi-

nals (@ and (5.
Resistance: 80 - 90Q

OK NG

I

Replace sole-

noid valve relay,

Y

Repair harness between
actuator and contrel unit.

CHECK SQLENQID VALVE RELAY DEAC-
TIVATION.

Disconnect actuator connector.

Check continuity between actuator con-
nector (actuator side) terminals (8 and

@.

Yes

No

Replace solenoid valve

"1 relay.

Check if solenoid valve relay fuse is
blown.

No

Yes

Replace fuse.

BR-46

Perform Electrical Com-

ponents Inspection —
ACTUATOR.
(See page BR-48.)

NG l oK

r

Replace centrol
unit.

L 4

Replace actuator.
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TROUBLE DIAGNOSES FOR ABS

Diagnostic Procedure 10

CONTROL UNIT (LED flashing number 16)

Control unit malfunction.

)

Replace control unit.

Control unit connector

[Kleafes DIl leals XXz X a3l
12 [T 4 D e T7 <] o [ ofu R D<u s ot ]

& O

DISCONNECT %

SBR525C

Diagnostic Procedure 11

CONTROL UNIT OR POWER SUPPLY AND GROUND
CIRCUIT {Warning activates but LED comes off.)

Control unit connector

| ———

SBR526C

Control unit connector

Dzl XD xes] e pales X XTaa] <Jadfas|
I H BN B ED B B S R NG T

DISCONNECT

€

l

SBR527C

CHECK CONTROL UNIT POWER NG_ Check if control unit "*10A"’
SUPPLY. 7| fuse is blown.,
Disconnect control unit connector. Yos No
Check voitage between control unit
harness connector terminal (I and
body ground with ignition switch Replace fuse.
turned on.
Battery voltage should exist.
Repair power supply harness.
OK
B '
GHECK ALTERNATOR L TERMINAL {NG | Check if other warnings acti-
VOLTAGE. 7] vats.
Disconnect control unit connector. Yes No
Check voltage between control unit
harness connector terljnmal ®. and Malfunctioning
hody ground after engine starting.
alternator.
Voltage: 14V or more
 J
OK .
Repair harness between alter-
nator and control unit.
Check continuity between control NG | Repair ground harness.

unil harness connector terminal o
and body ground with ignition

switch “OFF".
lox

Replace contreol unit.

BR-47
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TROUBLE DIAGNOSES FOR ABS

Electrical Components Inspection
ACTUATOR (Not self-diagnostic item)

£
’ =
,..._é,/.‘ Connect ABS checker to actuator con-

2

— Adapter harness

_"f’ nector and vehicle harness. While
20, b doing this, be sure to have battery ter-
minal connected and all checker
switches turned off.
SBR989A| | Use harness for 3 channel.
[EJ Set channel select switch to 3 channel.
Motor relay
Solenoid indicatar ?""."er supply
L indicator
vaive indicator {7 1| 7 )
1
NISSAN
o ABS.CHECKER iox ..S?/u ..Sz{,. o B +
KVo9em1000 . . No _
o Turn checker main switch on. . | Replace battery with fully
Main switch-/g Check power supply indicator for com- charged new one, if
LT, o ing on. checker connection is
@ g O - @ correct
e L3 @ Yes ’
e, muogen wEEETe S woton B
Motor switch —
ote SBRO02A E ,
Check checker valve relay indicator for No . | Replace sclenoid valve
coming on. relay, if checker connec-
tion is correct.
Yes

= Step @

Select one valve — FL, FR or RR.
(valves corresponding to each wheel
position.)

Select brake circuit pressure decreas-
ing position by switch then turn motor
switch on,

Select pressure increasing position.

Y

¥

Check motor reiay indicator for coming No .| Replace motor relay, if
on while motor switch is turned on. "| checker connection is
Yos correct,
r
Check motor for operational sound No .| Replace actuator as
SBRS82C| | haside the actuator in a quiet place. | assembly, if Diagnostic
Procedures 6 - 11 are

Yes
already performed and
checker connection is
correct.
Y

BR-48 770



TROUBLE DIAGNOSES FOR ABS

Electrical Components Inspection (Cont’d)
®

l

Bring checker in the vehicle and
depress the brake pedal. @l

l

A
Check brake pedal for vibration when NG‘ Replace actuater as WA
motor switch is turned on. Check also 7| assembly.
while operating solenoid valve selecting =

switch with motor switch is furned on.
NG: No vibration

OK; Vibration LG
J OK
4 EF
Check brake pedal for depression when NG_ Replace acluator as EC
select pressure increases. "] assembly.
OK FE
L J
Have all wheei positions been checked? |No N Repeat from step @ . 5T
- i
lYes
Actuator works nermalty. RO
CAUTION: EA
Do not set checker at pressure decrease position for more than
5 seconds al a lime. Actuator solenoid valve may be damaged.
RA

o
A

nnl
-

DX

BR-49 771



TRACTION CONTROL SYSTEM — TCS —-

Purpose of TCS

%]

&
B

1
]
]
i
: I
1
1 REREt | REE -
I
: Secondary throttie \ : oo (}----————— i
1 1 I
i
| ! e Viscous LSD 1
) ; :
] } H
1 1 i
) 1 i
1 1 1
i (PRI | - !
1 ' t h
! i [ i O =~ ——n !
] } | 1 ] : h
I 1 Brake control h i
: L. TCM applied on | :
1 spinning wheel { ¥ : ]
| A A i ]
S I .
i | y | ! i !
b e T (E— P
! i ) I ' H I
t 1 I 1 \ i
! b ! |
L _— P
I | t luti |
1 = sr:;zl:adr?:\;o uHen Driving wheel |- Irr::rg:ution e ' :
b non-driving »| spin speed of 1
wheels conclusion - driving wheels /™~~~ —~———- 4

TCS control unit

SBR536C

If a driver tries {0 accelerate hard on a slippery road, the driving wheeis will start to spin. This will reduce
the rate of acceleration and the vehicle’s stability.

The TCS uses engine throttle control. It also uses an advanced system for individual control of the rear
left and right brakes. TCS puts an appropriate amount of brake force on the spinning wheel, thus forc-
ing the spin to end. There is also Rear Viscous LSD. This neutralizes wheel spin occurring on uneven
surfaces or when accelerating while turning.

If both rear wheels should spin simultaneously, the system prevents the engine from applying further
torque. It does this by clesing the throttle.

The TCS plus Rear Viscous LSD has brought on new levels of cornering performance and traction. This,
combined with improved control of the driving wheels, is a vital factor in relieving the driver of stress.
At the same time, the driver retains firm contro! of the car.

BR-50
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TRACTION CONTROL SYSTEM — TCS —

System Components

TCS control unit

Throttle control module (TCM)
SLIP indicator 7

TCS OFF indicaTorf*\

TCS actuator —Wheel sensors

Throttle motor-— SBR584C

2) TCS control unit  3) Throttle control
7} TCS QOFF indicator.

1) Wheel sensors
6) SLIP indicator

TCS consists of the following components:
moduie (TGM) 4) Throttle motor 5) TCS actuator
Wheel speed sensors

Measure individual revolution speed of each wheel.
TCS controf unit

Evaluates factors such as wheel slip and road and driving conditions. Evaluation is made on the basis
of input signals from wheel sensors and other sources, sending controi signals to TCS actuator.

The TCS control unit is provided with both self-diagnosis and fail-safe functions. When a malfunction in
TCS is detected, the system releases its control over throttle and brakes. It then automatically changes
into fail-safe mode.

In addition, this unit possesses ABS function.

A

Ell

LG

EF
EC

PD

&

Throttle conirol module (TCM) 8T

Receives requesting signals from TCS control unit and drives throttte motor. Throtlle motor optimally

controls the degree of opening of secondary throttle. .

TCM is also provided with both self-diagnosis and fail-safe functions. This module can be diagnosed by RS

CONSULT. In faif-safe mode, TCS control unit is alerted and control of the throttle function is immedi-

ately released. ,
BT

Throttle motor

Opens and shuts secondary throttle, positiched upstream of the throttle, in accordance with TCM sig-

nals. The engine drive torque is thereby regulated. Hi&

TCS actualor

Cor_wtrols the degree of wheel spin according to the signal from TCM control unit. The degree is controlled EL

by increasing, holding or decreasing the individual brake fluid pressure of the left and right rear brakes.

SLIP indicator

Lights when the TCS is operating, thus alerting the driver to the fact that road surface is slippery. It also [D¥

warns the driver when the vehicle is nearing its limits of stability.

TCS OFF indicator

When the TCS cancel switch is turned ON, this indicator will light and the TCS will not operate.

When TCS control unit or TCM enters fail-safe mode, the SLIP indicator and the TCS OFF indicator will

light. And/or ABS warning lamp will light.

BR-51 773



TRACTION CONTROL SYSTEM — TCS -

x 1000 r/min 8
|

L

SBRA442B

\\\ / sa%oa

Components for TCS Brake System

TCS CONTROL UNIT

The control unit computes the rotating speed of each wheel
using the signal current sent from the sensor. When the unit
judges the “SLIP" for the driven wheel(s), it supplies a DC cur-
rent of about 5A or 2A, or 0A to the TCS actuator pressure
solenoid valve provided for each rear brake. The control unit
also sends the secondary throttle valve opening signal to the
throttle control module (TCM). The TCS control unit also has
anti-lock brake system (ABS) control functions.

If an electricaily detectable malfunction should occur in the
system, it prompt the control unit to activate. The control unit
will cause the SLIP and TCS OFF indicators, and/or ABS warn-
ing lamp to light up. It also causes the LSD indicator to flash
the number of times which corresponds to the malfunction loca-
tion. In this condition, the TCS and/or ABS will be deactivated
by the control unit.

BR-52
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TRACTION CONTROL SYSTEM — TCS —
Components for TCS Brake System (Cont’d)

TCS ACTUATOR

‘ ) =l
\ g‘@ [ ¢
Fuse box 7 |
B .
[ AN
/yﬁfv‘- i\‘-"/f

SBR4528

TCS PUMP

SBR585C

oS 775

MIA

EM

LS

wF &
EC

FE

AT

EL

DX



TRACTION CONTROL SYSTEM — TCS —
Components for TCS Brake System (Cont’d)
CAUTION:
When removing the front whee! hub or final drive assembly,
disconnect the ABS wheel sensor from the assembly and move
it away. Failure fo do so may result in damage to the sensor
wires making the sensor inoperative.

FRONT WHEEL SENSOR
The front whee! sensors are the same as the ones for the ABS.

{11 - 16 Nem (1.1 - 1.6 kg-m, 8 - 12 ft-Ib)

SBR222C

REAR WHEEL SENSOR
2 wheel sensors are located on both the left and right side flanges individualiy.

a Rear wheel sensors @ @

£ J- —
PR = ~

=
1 ill M AT T
%Ii\ ol g e ) /)

4K ‘, T (
L)/ o 1 - 16 Nem ( F

SBReJ2C

BR-54
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TRACTION CONTROL SYSTEM — TCS —

Components for TCS Brake System (Cont’d)

TCS ACTUATOR HYDRAULIC CIRCUIT

DIAGRAM

ABS actuator

[+,

Master cylinder

TCS actuator

]
' Gradiant
switch Gradlent switch
A= { Pressure Accumulator |
anter Center switch
\c.-;alve 4 TPlunger valve | Plunger
Check TCS pump
valve ! -
‘ RN
! Pressure i Pressure Pressure
solenoid valve solenoid valve relief
valve
W\

[

&) FR
R

—

AR

RL
Wheel cylinder

Reservoir tank

SHRBB5B

TCS HYDRAULIC CIRCUIT OPERATION

Master cylinder

Reservoir tank

ABS actuator
D
a || ’ TCS pump
TCS actuator _|
Pressure
SW“Ch Accumulator
]
Gradient Check
switch valve
-
Plunger \ Piunger Inlet port
E-T-X)
e8ag ' Pressure
. solengid
| ‘ valve
- Plunger
piston o
Center valve “_ Anchor Prlgsfsure
e o relief
Qutlet port valve
[}
. I
L _ ) - " ]
| brake brake
| brake brake
SBR286B
BR-55 777
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TRACTION CONTROL SYSTEM — TCS —

Throttle Valve Control System for TCS

This system has a secondary throttle valve which is opened/closed by a throttle motor. This is in addi-
tion to the primary throttle valve iinked to the accelerator pedal. The opening angle of this valve is feed-
back controlled by the secondary throttle sensor.

The secondary throttle valve is normally kept in the fully opened position. When a siip of the drive wheels
is detected by the wheei sensor, the TCS control unit controls braking operation. It also determines the
optimum opening position of the secondary throttle valve. The TCM then closes the secondary throttle
valve to the correct position according to this information. It then reduces the engine output terque, and
s0 avoids occurrence of slip. The TCS control unit needs the primary throttle vaive position signal to
determine the secondary throttle valve opening position. The TCM receives the throttle sensor position
signal through the ECCS control module (ECM), and the TCM sends the signal to the TCS control unit.
If the TCM detects trouble in the throttle valve control system, it de-energizes a relay located up-stream
of the throttle motor power supply. The secondary throttle valve is then opened fully by means of a return
spring. In this case, ordinary vehicle operation is assured by the functioning of the primary throttle valve.
At the same time, the TCM stops sending the throttle position sensor signal to the TCS control unit.

Engine + Brake TCS System Configuration

Secondary throttle ASCD

osition sensor
e _\ ] '___sg,“::j Secondary throtile
Accelerator pedal position sensor signal

,—-—-o 7 TCS cancet SW
Infector I [‘——m AEM

T IGN

/ﬁ / Sacondary TCS OFF indicator
/ Fuse Relay throttle valve

T — | operation TCS indicator

Throttle f—.l %
position M Sana
sensor | Throttle motor TCM Iﬁ:& control :giagor

Engine coolant
temperature sensor /* Thrcl:ltle
for TCM position
Engine coolant temperature signal sensor
I
Neutral position SW signal signal
TCS SW signa! Rear whes!
} speed sensors
Neutral position ®
E -
oW 4 Theotile posTion AT G Front whee!
ECM sensor signal speed sensors @ @
SBRS38CA

BR-56
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TRACTION CONTROL SYSTEM — TCS —

Component
TCM (Throttle Control Module)

ESM

LG

EF &
EC

FE

AT

THROTTLE MOTOR B

FA

RA

1‘ !’
Y I m
SBR4S7B

&/ 7 SECONDARY THROTTLE POSITION SENSOR ST

Secondary throtile”
~position sensor

RS

BT

BR-57 ' 779



TRACTION CONTROL SYSTEM — TCS —

Throttle Memory Function

The secondary throttle valve does not fully open. This occurs even when the TCS is turned off by the
cancel switch or by the TGS itself. The secondary throttle valve opens wider than the primary throttle
valve by the specified opening amount. Because the secondary throttie valve opens wider than the pri-
mary throttle valve, no adverse effect is caused during ordinary driving.
The secondary throttle valve opening is smaller than the primary throttle valve only when the TGS is
operating.
Secondary Throttle Fully-closed Position Self-
learning Control

When a certain condition occurs with ignition switch ON, the TCM checks for operation of the throttie
control system. It does this by fully cleosing the secondary throttle and then opening it fully.
Simultanecusly, the TCM reads the secondary throttle position sensor output values at both the fully
closed/opened positions. This data is used for self-diagnosing the secondary throttle driving system. The
same data is also used for improving the control accuracy of the secondary throttle.

This learning control is performed at the moment the ignition switch is turned ON under conditions:
Automatic transmission is set in N’ or 'P’' position; Accelerator pedal is released completely.

SECONDARY THROTTLE VALVE OPERATION FOR
FULLY-CLOSED POSITION SELF-LEARNING
05 sec.
100% - - - - -
Secondary
throttie
opening
angie
0.05 sec.
00/0 - - —_
Time
SBAR7198
7 WARNING:
— Secondary throttle Before touching the secondary throttle valve, be sure to discon-
é"a"’e neci the throttle valve motor connector. Failure fo do so may
f/ cause injury due to accidental actuation of the valve.

8BR720B

BR-58
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TRACTION CONTROL SYSTEM — TCS —

’\\) SBRS533C!

SBR581B

SBR582B

Removal and Installation of TCS Actuator
WARNING:

Loosen bleeder of TCS actuator before disconnecting TCS
operaling oil circuit. This prevents any injury by pressurized oil
stored in TCS actuator.

CAUTION:

e Bileed air not only from TCS operating oil circuit but also
from brake fluid line.

# Be careful not to splash brake fiuid and TCS operating oil
on the painted areas. It may cause paint damage. If either
fluid is splashed on painted areas, wash il away with water
immediately.

REMOVAL

1. Loosen bleeder for TCS actuator.

2. Drain brake fluid from each rear brake air bleeder valve.

3. Drain TCS operating oil from hose and tube connecting
portion, and from outlet of TCS pump as shown.

4. Remove battery and relay box.
5. Remove bolts and hose, and take away reservoir tank with
bracket.

Disconnect connectors from TCS actuator.

Disconnect brake tube (4 portions) from TCS actuator.
Remove mounting nuts as shown.

Take away TCS actuator with bracket.

Lx~ND

BR-59 781
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TRACTION CONTROL SYSTEM — TCS —

SBRr21B

SBR583B8

SBR578B

SBR588C

Removal and Installation of TCS Actuator
(Cont’'d)

INSTALLATION

CAUTION:

¢ Refill with new brake fluid “DOT 3”.

¢ Use new brake fluid “DOT 3’' for TCS operating oil.

e Bleed air from brake fluid line and TCS operating oil circuit.
Installation procedures are in reverse order of removal.

Tightening torque for M8 nut:
8-11 N'm (0.8 - 1.1 kg-m, 5.8 - 8.0 ft-Ib)

Air Bleeding for TCS

CAUTION:

e Use new brake fiuid “DOT 3" for TCS operating oil.

e Pay aflention so as not to damage batlery cable and hose
for TCS during air bleeding.

e After bleeding air from TCS operaling oll circuit, oll level in
reservoir tank will be slightly lower. In such a case, do NOT
add oil; it may cause oil leaks from reservoir tank.

| cosen bleeder of TCS actuator.

Refill oil up to MAX. on reservoir tank, but do not fasten

cap.

Stgrt engine. (at this time, TCS pump operates.)

Tighten bleeder by nearly specified torque, and 3 to 5 sec-

onds later (TCS pump has stopped), stop engine.

Start engine again and loosen bleeder. At this time, watch

oil in reservoir tank.

6. Repeat steps 4 and 5 until oil returning to reservoir tank
dces not contain air bubbles.

7. Tighten bleeder to specified torque.

[3): 12.0 - 15.9 N'm (1.22 - 1.62 kg-m, 8.8 - 11.7 fi-Ib)

Removal and installation of TCS Pump

WARNING:

Loosen bleeder of TCS actuator before disconnecting TCS
operating ol circuit. This prevents any injury by pressurized oil
stored In TCS actuator.

CAUTION:

Be careful not to splash TCS operating oll on painted areas; it
may cause paint damage. If TCS operating oil is splashed on
painted areas, wash it away with waler immediately.

ik

o

1. Drain TCS operating oil as shown.

1} Disconnect hose between reservoir tank and TCS pump.

2) Disconnect tube between TCS actuator and TCS pump (See
next page).

2. After installation, bleed air from TCS operating oil circuit.
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SBR580B

Removal and Installation of TCS Pump (Cont’'d)

@

RIA,

Qs-n

{q: N-m (kg-m, ft-Ib)

(0.8 ~ 1.1, 5.8 - 8.0)

\\\ T

=

e

\
=

{08 - 1.1, 5.8 - 8.0)

LC

EF
EC

FIE

SBR589C

Rear wheel sensor-— Rear wheel

SBRS90C

Removal and Installation of Rear Wheel Sensor  &T

CAUTION:

When the final drive assembly or rear axle assembly needs o [g
be removed, disconnect the ABS wheel sensor from the assem-
bly. Then move it away from the final drive/rear axle assembly
area. Failure to do so may result in the sensor wires being BT
damaged making the sensor inoperative.

Removal and Installation of TCM

Refer to “INSTRUMENT PANEL" in BF section for details.
Remaove A/T finisher and ashtray assembly.

Remove cluster tid C.
Remove cluster lid D.

Remove lower instrument cover on driver side.

Remove TCM.

BR-61
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TRACTION CONTROL SYSTEM — TCS —

Removal and Installation of TCS Control Unit

Removal and Instaliation of Front Wheel Sensor

CAUTION:

When removing the wheel hub assembly, disconnect the ABS
wheel sensor from the assembly and move it away. Failure to
do so may result in the sensor wires being damaged making

the sensor inoperative.

SBR303C

Removal and Installation of ABS Actuator
Refer to “ANTI-LOCK BRAKE SYSTEM". (BR-28)

Removal and Installation of Throttle Motor

[ 28 - 4.4 (0.39 - 0.45, 2.3 - 3.3)
_ Q] : Nem thg-m, ft-b)

Spring retainer
, Air intake
Q Rsturn spring pipe gasket Q
: Spring retainer
\ Gear
[0J7-12(07-1251-87)
Throttle motor

gasket

Throttle motor

SBR5BOB
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TRACTION CONTROL SYSTEM — TCS —
Removal and Installation of Throitle Motor

(Cont’d)
ortgmen | WARNING:
Before touching the secondary throtile valve, be sure to discon-
nect the throttle valve motor connector. Failure to do so may
cause injury due to accidental actuation of the valve. el
CAUTION:
e Always replace throttle chamber gasket with a new one, -
® Never loosen or tighten painted screws as shown. MA
loosen or tighten.
SBRASEC EM:
’@) e Tighten throttle chamber mounting bolis in numerical
/ . order. LG
€F
EC
FE
SBR591B
Adjustment for Secondary Throttle Position 50
Sensor -
WARNING:
FA

Before touching the secondary throttle valve, be sure to discon-
nect the throttle motor connector. Failure to do so may cause
injury due to accidental actuation of the valve.
1. Perform secondary throttle position sensor adjustment
in WORK SUPPORT.
2. Adjust sensor position by referring to the table shown
below.

@ 1. Disconnect rubber air duct. 8T
2. Install secondary throttle position sensor body in throt-

_ tle body. RS
De not tighten bolts.

3. Disconnect throttie motor harness connector.

4. Connect secondary throttle position sensor harness 1)
connector.

5. Turn ignition switch “ON"". M

"=  SEF232L

6. Make sure that voltage between terminal ® and ground

throttle position .
i’:ﬁ?gﬁgness cormontor changes when closing secondary throttle vaive by hand.
CONRECT

E e Secondary throttle valve condition Voltage (V) o
Fully open 44 -46

g

Fully closed 0.4 or more
i - —
o 7. Adjust sensor position if necessary.

Partially open 0.4-486

SBRB04C
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TROUBLE DIAGNOSES FOR TCS

SEF233G
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The TCS has two electronic control units. One is called the TCS
control unit. It is used to control the functions for applying left
and right rear brakes individually, and for the ABS. The other
is the throttie control module (TCM) which is used to control the
throttle opening. The control units accept input signals from
sensors and instantly drive actuators. It is essential that both
kinds of signals are proper and stable. Also there should be no
such conventional problems as oil leaks in the TCS operating
circuits. Nor should there be lack of brake fluid or other prob-
tems with the brake system.

it is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or faulty wiring.
In this case, carefui 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 carried out.

Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a TCS complaint. The
customer is a very good source of information on such prob-
lems; especially intermittent ones. Through the talks with the
customer, find out what symptoms are present and under what
conditions they occur.,

Start your diagnosis by looking for “conventional’’ problems
first. This is one of the best ways to {roubleshoot brake prob-
lems on a TCS controlled vehicle,

It is strongly recommended that the TCS control unit be

checked for electrical problems first. Then check the TCM. ﬂ

BR-65

MA

ER

L

EF
EC

FE

RA

8T

RS

787



TROUBLE DIAGNOSES FOR TCS

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

WORK FLOW

CHECK IN

Reference item

L4

LISTEN TO CUSTOMER COMPLAINTS

'

Diagnostic Worksheet
(See page BR-67.)

INVESTIGATE ITEMS RELATED TO EACH SYMPTOM

'

Symptom Chart
{See page BR-69.)

@ Diagnostic Work-

sheet

{See pages BR-67
- 83)

Preliminary Check
1-3

(See pages BR-71
-72)

Ground Circuit
Check

(See page BR-83.)
Diagnostic Proce-
dures 1-9

(See pages BR-85
- 87)

Circuit Diagram
for Quick Pinpoint
Check

(See page BR-84.)

¥

ELIMINATE GOOD SYSTEMS OR GOOD PARTS

|

Not self-diagnostic item

!

Self-diagnostic item

!

Preliminary Check 1-2
{See pages BR-71 and
72)

DETERMINE MAL-
FUNCTIONING CIR-
CUIT(S) or PART(S)
FOR NOT SELF-DIAG-
NOSTIC ITEMS.

CARRY QUT SELF-
DIAGNOSIS.
DETERMINE MAL-
FUNCTIONING CiR-
CUIT(S) OR PART(S)
FOR BRAKE CONTROL
OR THROTTLE CON-

Self-diagnosis for TCS
C/U and TCM
(See pages BR-76 - 80.)

TROL.
|

Result of self-diagnosis

,

ELIMINATE GOOD PART{(S), HARNESS(ES) OR CON-
NECTOR(S) THROUGH ELECTRICAL TESTING

“Malfunctioning harness(es)
and connector(s)

Malfunctioning paris

!

Component Parts and
Connector Location
(See pages BR-73 - 74.)

INSPECTICN ON THE
BASIS OF EACH COM-
PONENT

Diagnostic Proce-
dure(s) 10-30

(See pages BR-87 -
111)

REPAIR

REPAIR OR REPLACE

NG

FINAL CHECK

lOK

Active test (See
page BR-76.)

CHECK OUT
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TROUBLE DIAGNOSES FOR TCS

How to Perform Trouble Diagnoses for Quick

KEY POINTS

WHAT ..... Vehicle model

WHEN . Date, Frequencies
WHERE ..... Road conditions
HOW ... QOperating conditions,

and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to cus-
tomer complaints, even if the system is normal.

A good grasp of such conditions can make trouble-shooting Gl
faster and more accurate.
It is important to fully understand the symptoms or under - what

Woeather conditions, i
diti lai A
Symptoms conditions a customer complains.
Make good use of a diagnostic worksheet as shown below in
order to utilize all the complaints for troubleshooting. z
SBR339E EM
Worksheet sample
LG
Customer name MR/MS Model & Year VIN
EF
Engine # Trans. Mileage EC
Incident Date Manuf. Date In Service Date FE
Symptoms 7 Noise and vibration ] Warning/indicator J Firm pedal operation AT
(from engine compartment) activate 0 Large stroke pedal '
[ Noise and vibration operation
{from axle) oY
O TCS does not work 1 ABS does not work. | {1 Lack of sense of
(Rear wheels slip when (wheels slip when acceleration
accelerating) braking} FA
Engine conditions [0 When starting [0 After starting
Road conditions J Low friction road ([J] Snow [ Gravel [] Other) RA
[J Bumps/potholes
Driving conditions [J Full-acceleration
1 Migh speed carnering
O Vehicle speed: Greater than 10 km/h (6 MPH)
O Vehicle speed: 10 km/h (6 MPH} or less ST
O Vehicte is stopped
Applying brake conditions {1 Suddenly
[J Gradually s
Other conditions O Operation of electrical squipment
O Shift change BT
[0 Cther descriptions
HA
ElL
mX
BR-67 789



TROUBLE DIAGNOSES FOR TCS
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

When driving a TCS vehicle for the first time, the following phenomena may be felt somewhat uneasy
as compared to driving a non-TCS vehicle. However, these phenomena are normal, and should not be
considered as signs of trouble. The TCS may also be activated while certain service operations are

performed.

Phenomencn Explanation of phenomenon Result

Maotor operating sound | The TCS and ABS actuators are linked to motors. So, motor operating | Normal
sound may be heard during activation of the TCS and ABS.

Sound from suspension | During operation of the TCS or ABS, wheels are braked and released Normal

area repeatedly. This may cause some sound from suspension area.

Activation of the TGS The TCS may be activated in the folowing conditions, if the wheel Normal
{SLIF indicator lights speed changes abruptly due to wide-open-throttle:

up.} 1. when shifting automatic transmission gears,

2. when driving on a surface where the friction coefficient changes
largely (such as gravel, potholes, bumps, ice, puddles).
The TCS may be activated in the following condition, even if the vehicle | Normal

is stopping. {For example, when checking automatic transmission) {(When checking auto-
When the position of the A/T shift iever is other than N or P, and the matic transmission, it is
engine speed is increased. necessary to cancel the

TCS function using the
TCS cancel switch.)

The TCS is activated when a chassis dynamometer is used. With the Normal
type of chassis dynamometer which locks the front wheels, the TGS will | {When using a chassis
be activated. And vehicle speed cannot be increased {in case of service | dynamometer, it is nec-

inspection). This is because locking the front wheels with the rear essary to cancei the
wheels rotating is detected by the system as a slip. TCS function using the
TCS cancel switch.)
ABS activation The ABS may be activated in the following conditions, even if the brake |Normal

is not applied.

1. when shifting automatic transmission gears, or

2. when driving over bumps, and

3. if an abrupt change is caused in the wheel rotation speed.

This phenomenon, however, is normal, and will not cause any prob-
lems.

The ABS may be activated in the following condition, even when the Normal
brake is applied gradually.

1. when driving partially over low friction surfaces {such as frozen
surfaces, potholes), or

2. when making a turn at high speeds, and

3. if the front and rear or right and left wheel speeds are different.

fn this case, automatic activation of the ABS provides safer operation.
Long stopping distance | The stopping distance of an ABS vehicle may become longer on low Normal
friction surfaces such as a snowy or graveled road. It is necessary {o
advise the driver to reduce speed when driving on such roads to
ensure safe driving.

Inactivation of the ABS |The ABS is not activated by abrupt braking at low vehicle speeds [10 Normal
km/h (6 MPH) or less].

Unexpected brake There is little difference of the brake pedal feel between the TCS Normal
pedal feel equipped and non-TCS equipped vehicles. Some drivers may sense the | To make sure, check
fallowing: the following:
# Large stroke ‘ e Brake pedal
e Hard pedal depressed height.
¢ Air bleeding from
brake line.
Unexpecled accelera- The TCS controls the engine and brake operation to provide optimum Normal
tion feel traction on any road surface by eliminating wheel slip. This may cause
the driver to feel the acceleration is insufficient, depending on circum-
stances.

BR-68
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TROUBLE DIAGNOSES FOR TCS

Symptom Chart

Prelimi- Diagnostic Procedures
PROCEDURE — | — hook | —
nary chec Not seli-diagnostic items Seli-diagnostic result of TCS G/U
REFERENCE PAGE (BR-xx) — |87 [71 |72 |72 83858585186 |8B6|86[86|86 |87 |87({88(89|00{92(83[93]|94(195496 @U
- —laf{e|slvw|olr|lala|2lc(d(2t2|2]le|R(2]2 &
] slerelelele|erelelelefeleleielelefefele A
(=[]l |l8]5|515|5|5]515]|5|5|5|515]|5]515|5]15]5]|5
— | ¥ Jg ﬁ ﬁ [l B~ I e = = T = 20 = T I e T = = T e = T e = O e~ N e T I = O e T e = B = T = R =)
S|lx|egjojelO| 8818 (&|8|8|8[8l8|3|8|813|818|818|8]|38
S|lsls5iIS5|&51=|¢é|efd|{ejpojo|lo|leiole|{alelo|ld(|lsic|{d]ld n
e = Q [ [ ] P = [ = P i [ = [ = =, P pul L i ol = [ = E[r\\.[h
sinln|elojo|ja|ajo|a|a|a|aialajo|a|a|ajo|d|ec|a
sleis5islslgleleleglelglelele|glelgle|e|e]leleleg|le)s
“lzle|lslE|ls|BlElB|o|E|R|BlG|B|a|B|2|2iv|ja|B|a|8|B
o =] Q (o] Q < c o o Q o [=] (=] =] Q Q =] [=3 [=] =]
E|lc|E|E|Efgs|c]lclclelcle]lelelc|clelelelcielele|lc|e
slols|lsisi{2{otojo|oc|ao|olojo|ja|la|[ala|lalaclalala! oo iL@
| 8| |o(olP|ejels|w|dlag|s[8 )| 8|x|S|0 | &d/a)d]c|s
SYMPTOM a|lto|la|lalajd|ajalo|aljoala|laojo|lo|o|o|lalo|la|lolo|loio|a
Noise & vibration O EF &
Ur‘lexpected TCS or ABS oper- alolo EGC
ation
Long stopping distance Q| O EE
Unexpected pedal action GO
Warni i -
-arnmg- activates, but sel ololololalolololololo AT
diagnosis does nol work.
TCS cannot be canceled by o
TCS cancel switch B}
i
Code No. 1,2, 3, 4 Q
Code No. 5,6, 7,8 o Q Bl
B
Code No. 9 O
Code No, 10 O
o q
5 {Code No. 13 o B4
§ Code No. 14, 15 o
Code No. 16 O
K Code No. 17 &
= Code No. 18 O <
2 ST
o Code Ng. 18 @] C
o
= No code indication —
S RS
z Code No. 11 ®
=
5 Code No. 12 ®
L BT
o Code No. 13 3] olojlolo|l@|ololoro]C
@ Code No. 14 (3]
s | Code No. 21, 22 (3] A
15}
F | Code No. 23 (7]
Code No. 24 (7] EL
Code No. 31 (3]
Code No. 32 3]
[
Code No. 33 ® IDX
Code No. 34 1)

*1: TCM displays several malfunction codes at once. Therefore, when performing trouble diagnoses, follow the diagnostic
procedure according to the priority.
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TROUBLE DIAGNOSES FOR TCS
Symptom Chart (Cont’d)

Diagnostic Procedures
PROCEDURE —_ Electrical Component inspection

Self-diagnostic result of TCM

*
ha

REFERENCE PAGE {BR-xx} |— |99 {100 101 |12 Jf03 [#04 ;105 (106 [10B |108 [109 [111 [113 113 [113 [114 [114 [114 (114 [114 114 H15 115 112

SYMPTOM

ABS Actuator Sclenoid Valve
Secondary Throttle Position Sensor

Relay
Engine Coolant Temperature

Sansor for TCM

ABS Actuator Motor Relay
N & P Relay

Priarity for TCM*1
Diagnostic Procedure 20
Diagnostic Procedure 21
Diagnostic Procedure 22
Diagnestic Procedure 23
Diagnostic Procedure 24
Diagnostic Procedure 25
Diagnostic Procedure 26
Diagnostic Procedure 27
Diagnostic Procedure 28
Diagnostic Procedure 29
Diagnostic Procedure 30
Diagnostic Procedure 31
TCS Cancel Switch
Wheel Sensor

TCS Pump Relay
Throttle Motor Relay
TGS Pump

Inhibitor Switch

Throitle Motor

TCM

Noise & vibration

Unexpected TCS or ABS ' o
operation

Long stopping distance

Unexpected pedal action

warning activates, but self-
diagnosis does not work.

TCS cannot be canceled by o
TCS cancel swilch

Code No. 1,2, 3, 4
CodeNo. 5,6, 7, 8 O

Code No. 9 o]
Code No. 10 O
Code No. 13 O1O0|10}0 Qlalo
Code No. 14, 15
Code No. 16

Code No. 17 O
Code No. 18

@]
Qo

TCS CrU

Code No. 19 O ]

No¢ code indication

Code No. 11

Code No, 12

Gode No. 13 3

SELF-DIAGNOSTIC RESULT

Code No. 14
Code No. 21, 22
Code No. 23

TCM

Code No. 24

Code No. 31

Code Nop. 32
Code No. 33
Code No. 34

QOO PO DDODD|!
O
O
O

o <

*1: TCM displays several malfunction codes at once. Therefare, when performing trouble diagneses, fotlow the diagnostic
procedure according to the priority.

*2: For Electrical Component Inspection of Secondary Throttle Position Sensor, refer to "ENGINE AND EMISSION CONTROL
PARTS DESCRIPTION" in EF & EC section.
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TROUBLE DIAGNOSES FOR TCS

Preliminary Check 1
Max. line
DL
. . ; NG
ﬁ  _Min. line Check flmld level in reservoir tank. ® Gl
(Brake fluid)
oK
OK WA
M
MIN
B
A 4
; ; ; NG
SBRATAC Check TCS operating oil level in TCS ® EM
reservoir tank.
CK
D) - LG
N =~ A 4
oDSsen A
\ N Check brake hooster operation and air- NG__ Repair or replace brake EEFC
‘ ~ \in] tightness. "| booster.
- Refer to “On-vehicle Service” of
) BRAKE BOOSTER. (BR-11) FE
EQ e, OK
Front \/A SBR592D * AT
Check brake pads and rotor.
Refer o FRONT and REAR DISC
BRAKE. (BR-34 - 17} )
A
RA
®
SBR5338 l
Check fluid and/or TCS operating cil NG Repair hydrauwlic line. ST
leakage. -
OK -
, RS
Refill fluid and check again.
BY
HIA
EL
([0S
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TROUBLE DIAGNOSES FOR TCS

Preliminary Check 2

/

~ SBR594B

Check clearance between sensor and
top of rotor.
Clearance should be:

Front

0.21 - 0.71 mm

{0.0083 - 0.0280 In)

Rear

0.33 - 0.93 mm

{0.0130 - 0.0366 in)

oK

4

NG

sSensor.

Clean fastening portion
of sensor, or replace

Check rotor for teeth damage and num-

NG

b J

ber of teeth.

Number of teeth should be:
Front 48
Rear 96

SBR595B

OK

h 4

Check wheet bearing play.
Refer to "ON-VEHICLE SERVICE' in FA
and RA sections.

Preliminary Check 3

Check indicator/warning tamp operation for not self-diagnostic

items as follows:

Repface rotor.

Ignition switch is turned “ON"' After starting engine
o TCS OFF indica-| ABS warning L TCS OFF indica-{ ABS warning Dragnostic
SLIP indicator tor lamp SLIP indicator tor lamp procedure
*1 OFF ON ON *1 OFF ON ON 1
ON ON CN *2 ON *2 ON *2 CN 2
OFF OFF CFF QFF ON ON 3. 4,5
OFF ON ON OFF OFF QFF 3
ON OFF ON OFF OFF OFF 4
ON ON OFF OFF OFF QFF 5
ON ON ON ON OFF OFF 6
ON ON ON CFF ON OFF 7
ON OoN ON OFF OFF ON 8

Note *1: Lamp may light dimly depending on circumstances.
*2: LED of TCS control unit does not indicate code No.

BR-72
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TROUBLE DIAGNOSES FOR TCS

Component Parts and Connector Location
ENGINE ROOM

(1) Engine coolant temperature e i
sensor connector for TCM Engine coolant temperature Secondary throttle position

sensor for TCS sensor & connector
ABS actuator

ABS actuator
connectors

£ [tk Y & Front LH wheel
- = g“" = sansor connestor
VAN Sl
Z ' N\ xS [ PUN by ‘,}‘-ﬂe
TCS actuator — i ',Dﬂ{,' | E‘_‘_{’_—-‘
\ l""aw ?‘ - ) — ‘ Throttle motor
a, ‘ rL’———’ &
18] TCS actuat | .
=l connzgtgfsor 'd"’ ‘. ) n 9 ; ‘
'. 3 -
Il vcs pump "' J -
and connector @ @ ™ -
i T Throttie motor

connector

[B] @ throttie motor relay &
TCSD purnp refay

R

M

—Z-Battery G —

;tray o hrottle motor rlelay
" " Front = N

TCS p

SBR591C

BR-73
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TROUBLE DIAGNOSES FOR TCS

Component Parts and Connector Location

(Cont'd)

UNDER BODY

Front wheel sensor

Pl

k\_/

N

(E7) Front RH

~~——wheel sen ) .
. ﬁco::a;zrsor = /rod mounting
—~ D artion
) L T Y P
N WR—
R
[

T e,

- Compressor

Front RH tensicn

Rear wheel sensor

-_‘__"——_
mﬁéﬁ%ﬁ

3 -Hear\wheel sensor

N connector

\\ T
e —

Raar suspension

member
-

— ~
—LH exhaust tube /
[

SBR2B04BB
INSTRUMENT PANEL AND TRUNK ROOM
‘Fl!ear .L\H Lp;;\kgr/ >_>
SEBR592C

BR-74
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TROUBLE DIAGNOSES FOR TCS

SELECT SYSTEM

ENGINE |
A/T |
|
|
|

|I |
I

[ AIRBAG

I

[

I

T1CS
LAN

]

SEL511S

Consult .
Start up CONSULT and touch “TCS™.

TCS COMPONENT PARTS APPLICATION

SELF-DIAGNOSTIC

WORK SUPPORT RESULTS DATA MONITOR ACTIVE TEST
Throttle position sensor X
Secondary throttle position sensor X X X X
Engine coolant temperature sensor for X X

TCM

Closed throttlie positicn switch

Neutral position switch

Throttle motor

Throttle motor relay

X! x| x>

WORK SUPPORT

Work support items

Description

Secondary throttle position sensor
adjustment

Supports the adjustment of secondary thralile position sensor showing real-
time signal voltage from secondary throttle position sensor.

Secondary throttle position sensor check

Performs throttle closed position self-learning function white showing and
recording data monitor items relaled to secondary throttle position sensor.

Rotates throttie motor to the desired opening angle while showing and record-

Throttie motor step operation * ing data monitor items related to throttle motor operation.
Closed throttle position self-learning e Erase the memory of closed throttle position self-learning of secondary throttle
memory clear position sensor.
DATA MONITOR
Data monitor items Description
Throttle position sensor {V) e Displays throttle position sensor signal voltage.
Throttle opening angle (degree) [ ?;Tz::s throttle opening angte calculated ‘from throttle position sensor signal
Secondary throttle position sensor (V) e Displays secondary throttie position sensar signal voltage.
Secondary throttle valve opening angle |e Displays secondary throftle valve opening angle calculated from secondary
(degree) throttle position sensor signal voltage.
Engine cocolant temperature sensor for ) ) )
TCM e Displays engine coolant temperature calculated from output voltage of engine
(F/°C) coolant temperature sensar for TCM.
Battery voltage (V) | e Displays power supply voltage for TCM.
Throttle opening signal {ms) |® Displays pulse width of requesting signal, from TCS control unit.
Closed throttle position switch (ON/OFF) | @ Displays ON/QFF condition determined by throttle position sensor signal.
BR-75
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TROUBLE DIAGNOSES FOR TCS

Consult (Cont’d)

Neutral position switch

(ON/OFF}

e Displays ON/QFF condition determined by neutral position switch signal.

Target secondary throttle opening angle

(degree)

e Displays target secondary throttle valve opening angle caiculated by TCM.

Motor voltage

V)

e Displays throttle motor driving vollage.

Motor duty (%) } ® Displays duty ratio of throttle motor.
Motor relay (ON/OFF) @ Displays ON/OFF condition of throttie motor relay.
TCS operation signal (ON/OFF} ;@ Displays ON if secondary throttle valve closes more than a certain degree.
Di LID if T 1 tvi -
TCS operation flag ® : spl-ays VALID if TCM contro s secondary throttle valve receiving the request
ing signal from TCS control unit.
Displ icati iti | uni TCM. Dis-
Communication condition (ON/OFF) e Displays communication condition between TCS control unit and TC is
plays ON normally.
Displ M-I i t f full iti f i f
Self-learning (DONE/YET) » Displays self-learning status of fully closed position of secondary throttie valve

by TCM.

ACTIVE TEST

Active test items

Description

Secondary throttie valve opening test

e The target opening angle of secondary throttle valve can be set manually. The
opening angle of secondary throttle valve and the duty ratio of throttle motor
are displayed in realtime.

Throttle motor operation test

e The duty ratio of throttle motor can be set manually. The opening angle of sec-
ondary throttle valve is displayed in realtime.

Throtiie motor relay test

# The throttle motor relay can be turned on or off manually or alternatively.

LH r‘:!ar\ sp\e\ak’;r/

TCS control unit

Self-diagnosis for TCS Control Unit

TCS CONTROL UNIT LED

The TCS control unit has one LED.

Description

Self-diagnosis is functioning as long as the engine is running.
To obtain complete self-diagnosis results, the vehicle must be
driven above 30 km/h (19 MPH) for at least one minute, then the

malfunction code read while the engine is running. The mal-
function code is indicated by the number of flashes of the LED

SBR4S0B|  as shown below.
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TROUBLE DIAGNOSES FOR TCS _
Self-diagnosis for TCS Control Unit (Cont’d)

Example: Code No. 5

1 cycle
0.5 sec.
@l
ON
OFF — —— Repeat
- WA
0.5 sec.

3 sec,

sBras4B | E

For example, the LED flashes five times for 0.5 seconds. This indicates the number 5", and refers to
a malfunction in the front left wheel sensor circuit. In this way, the problems are classified by their code LG
numbers. :

EF &
Code No. Malfunction EC
1 Front left selenoid valve circuit for ABS actuator
2 Front right solenoid valve circuit for ABS actuator FE
3ord Rear solenoid valve circuit for ABS actuator
5 Front left wheel sensor circuit AT
6 Front right wheel sensor circuit
7 Rear right wheel sensor circuit ED
8 Rear left wheel sensor cirguit
g ABS actuator motor circuit open or shert, or ABS actuator motor relay abnormal BN
10 ABS actuator solenoid valve relay circuit malfunction
13 Secondary throttle opening signal circuit open, throttle signal circuit open or fail-safe for TCM 2
14 Left side pressure scleneid valve circuit for TCS actuator
15 Right side pressure solenocid vaive circuit for TCS actuator
186 TCS control unit
17 TCS pump relay coil circuit open
18 TCS operating oil pressure in TCS actuator abnormal 8T
19 TCS cperating oil pressure circuit for TCS actuator
RS
NOTE:
if TCS control unit displays code No. 13, refer to throttle control module (TCM) for self-diagnosis. BT
If more than two circuits should malfunction at the same time, the LED flashes to indicate one of the
malfunctioning circuits. After the circuit has been repaired, the LED will flash the other code number
when self-diagnosis is carried out again properly. [
Bl
([
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TROUBLE DIAGNOSES FOR TCS

Self-diagnosis for TCS Control Unit (Cont’d)

Cod ndicator Malfunction is detected
alfunction etecte
oae TCS Detected items unetion 1= Check item
No. SLIP ABS when ..
OFF
Front left solenoid for ABS | Front left solencid circuit for ABS # Harness and connector
1 ON | ON [ ON .
actuator actuator is open. ABS actuator
2 oN lon 1on Front right soiencid for Front right sotenoid circuit for ABS Harness and connector
ABS actuator actuator is open. ABS actuator
Rear solenoid for ABS Rear solenoid circuit for ABS actu- Harness and connector
3ord |ON JON | ON .
actuator ator is open. ABS actuator
5 ON ON ON Front left wheel sensor Front lef'f wr.1eel sensor circuit is Harness and connector
malfunctioning. Front ieft wheel sensor
Front right wheel sensor Front right wheel sensor circuit is Harness and connector
6 CN | ON { ON . .
matunctioning. Front right wheel sensor
7 oN |on | on Rear right wheel sensor Rear right vxl.rheel sensor circuit is Harnes?s 'and connector
malfunctioning. Rear right whee! sensor
8 oN lon | on Rear left wheel sensor Rear Ieftl w}?eel sensor circuit is Harness and connector
malfunctioning. ¢ Rear left wheel sensor
ABS motor and motor ® ABS motor circuit is open or Harness and connector
| horted.
9 on |on |on relay shorted . Motor relay
e ABS motor relay is not operated Motor
normally.
10 on | on ON ABS solenoid valve relay . AB.S éolenoid vallve. relay cir- Harnes_s and connector
cuits is malfunctioning. ® Solenoid valve relay
oN | on | oFf | Secordary throttle open- » Secondary throttle opening sig- Harness and connector
ing signal nal (from TCS C/U to TCM) cir-
cuit is open.
13 | ABS is operative | Throtile position sensor e TCM is entered fail-safe mode. TCM
even if TCS is signal e Throttle position sensar signal Harness and connector
inoperative. {from TCM to TCS C/U) circuit is
open.
14 oN |oN | oN Left side pressure sole- e Left side pressure solenoid cir- Harness and connector
noid for TCS actuator cuit for TCS actuator is open. TCS actuator
Right side pressure sole- e Right side pressure solenoid Harness and connector
15 ON | ON [ ON X T .
noid for TGS actuator circuit for TCS actuator is open. TCS actuator
Dor16 {ON |ON |ON | TCS C/U e TCS C/U is out of order. TCS C/U
ON | ON | OFF | TCS pump relay e TCS pump relay coil circuit is Harness and connector
17 ABS is operative epen. TCS pump relay
even if TGS is
inoperative.
ON [ ON [ OFF | TGS actuator pressure e TCS-operating oil pressure in TCS pump
18 ABS is oparative module actuator (accumulator) is abnar- TCS actuator

even if TCS is
inoperative.

mally decreased.
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TROUBLE DIAGNOSES FOR TCS
Self-diagnosis for TCS Control Unit (Cont’d)

Indicator Mal g g
Cod function is detect
ode TCS Detected itemns afiunction 1s delecte Check item
No. SLIP ABS when ...
OFF
ON | ON | OFF | TCS actuator pressure e Pressure switch circuit for TCS ¢ Harness and connector @l
19 ABS is operative module pump operation i.S opfen. e TCS actuator
even il TGS is e Warning switch circuit for TCS- e TCS pump relay
inoperalive. operating oil pressure is open. M2,
Main power supply for # Main power supply circuit for ® Harness and connector
oFF*l oN {ON | TCS C/U TCS C/U is open. Eid
TCS C/U e TCS C/U is out of order. ¢ TCS5 C/U
- ON ON ON Alternator circuit & Alternator output circuit is open. | @ Harness and connector L@
ABS is operative
even if all lamps EE
go on. EC
*: Lamp may light dimly depending on circumstances.
Retention of diagnostic results FE
This control unit does not have a memory for self-diagnostic results.
Therefore, the malfunction code number is erased each time the ignition switch is turned OFF. AT
TCS fail-safe
z)
Self-diagnosis item Fail-safe condition
Code No. Malfunction Type ® Type B
1 Front left solenoid valve circuit for ABS actuator X —_
2 Front right solencid valve circuit for ABS actuator X — o
3ord Rear solenoid valve circuit for ABS actuator X —
5 Front left wheel sensor circuit X -
6 Front right wheel sensor circuit X —_
7 Rear right wheel sensor circuit X -
&y
8 Rear left wheel sensor circuit X — ST
9 ABS actuator motor circuit open or shorted, or ABS actuater motor relay X
abnormal RS
10 ABS actuator solenoid valve relay circuit malfunction X —
13 Secondary throtile opening signal circuit open or throttle signal circuit open, % Bl
or fail-safe for TCM
14 Left side pressure solenoid valve circuit for TCS actuator X — M
[
15 Right side pressure solenoid valve circuit for TCS actuator X —
Dor 18 TCS control unit X — el
17 TCS pump relay coil circuit open — X o
18 TCS operating oil pressure in TC8 actuator abnormal — X
nﬁﬂ
19 TCS operating oil pressure circuit for TCS actuator — X (D
X: Available

—: Not available
Type @®: TCS control unit does not control both ABS and TCS functions.
Type @ : TCS control unit does not control TCS functions. However, TCS control unit does control ABS functions.
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TROUBLE DIAGNOSES FOR TCS

Self-diagnosis for TCM

TCM LED
The TCM has only one LED.

\WS——"SRREETC

Description

Self-diagnosis is always functioning when the ignition switch is set in the "ON"" or “START" position and
can be read by CONSULT.

The malfunction code is also indicated by the number of flashes of the LED as shown below:

Example: Code No. 12 and Code No. 33

06 0.3 08 03

ON — -

OFF
5 — )

09 0.3 3.3 Q6 09 a3
Code No. 12

Unit: second

Code No. 33
SBR337C

Long (0.6 second) blinking indicates the number of the first digit and short (0.3 second) blinking indi-

cates the number of the second digit.
For example, the LED flashes once for 0.6 seconds and then it flashes twice for 0.3 seconds. This indi-
cates the number 12" and refers to a malfunction in the secondary throttle position sensor circuit. In

this way, all the problems are classified by their code numbers.

LED Code No. CONSULT Malfunction
11 THROTTLE POSI SEN Throttle position sensor circuit
12 THROTTLE POSI SEN2 Secondary throttle position sensor ¢circuit
13 THRTL POS/3-2 SIG Secondary throttle valve operating signal circuit
14 COOLNT TEMP/S {TCM) Engine coolant temperature sensor for TCM circuit
21 THROTTLE ACTUATOR I:gzit;e motor circuit (Operation and open circuit
22 THROTTLE MOTOR Throttle motor circuit (Short circuit check)
23 THROTTLE MOTQOR RLY [SHORT) {-a) Throttle motor relay circuit {Short)
24 THROTTLE MOTOR RLY [OPEN] {-b) Throttle motor relay circuit (Open)
32 THRTL/V RETURN SPR Secondary throttle valve return spring broken
33 NEUTRAL POSI SW Neutral position switch circuit
34 TH P/S PWR SUPPLY Power supply circuit {(for sensor)
55 No malfunction in the above circuits

BR-80

802



TROUBLE DIAGNOSES FOR TCS

Self-diagnosis for TCM (Cont’d)

LED/CONSULT

Self-diagnostic items

Malfunction is detected when ...

11
THROTTLE POSI SEN

Throttle position senscr cir-
cuit

» The throttie pasition sensor circuit is open or shorted.

(An abnormally high or low voltage is entered.)

12
THROTTLE POSI SEN2

Secondary throttle position
sensor circuit

e The secondary throttle position sensor circuit is open or

shorted.
{An abnormally high or low voltage is entered.)

13
THRTL POS/3-2 SIG

Secondary throttle vaive
operating signal circuit

TCS controt unit is in fail-safe condition or harness is
abnormal.

14
COOLNT TEMP/S (TCM)

Engine coolant temperature
sensor for TCM circuit

The engine coolant temperature sensor circuits is open
or shorted,
{An abnormally high or low output voltage is entered.)

21
THRQOTTLE ACTUATGOR

Throttle motor circuit {Opera-
tion and open circuit check)

The throttle motor does not operate normally when the
TCS is operating.

22
THROTTLE MOTOR

Throttle motor circuit {Short
circuit check)

The throttle motor circuit is shorted.

23
THROTTLE MOTOR RLY
[SHORT] (-a)

Throtlle motor relay circuit
{Short)

The throttle motor relay is shorted.

24
THROTTLE MOTOR RLY
[OPEN] (b)

Throttle motor relay circuit
{Open}

The throttle motor relay is open.

32
THRTL/V RETURN SPR

Secondary throttle valve
return spring broken

Secondary throttle valve does not fully open when cur-
rent is not supplied to the motor.

33
NEUTRAL POSI SW

Neutral position switch circuit

Neutral position switch circuit is open.
Neutral position switch circuit is shorted.

34
TH P/S PWR SUPPLY

Power supply circuit
(for sensor)

Power supply circuit for secondary throttle position sen-
sOr is open.

Retention of diagnostic results

Most of the diagnostic results will remain in the TCM memory.
The TCM memory concerning the following three items is erased after a normal signal is issued.

Code No. Malfunction
13 Seccondary throttle valve operating signal circuit
14 Engine coolant temperature sensor for TCM circuit
33 Neutral position switch circuit

BR-81
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TROUBLE DIAGNOSES FOR TCS

Self-diagnosis for TCM (Cont’d)

How to erase self-diagnostic results

The self-diagnostic results stored in the TCM can be erased by any of the following four methods.

(1) Touch “Erase’ on CONSLULT screen after examining seti-diagnostic resuit.

{2) Depress the accelerator fully {1st throttle) and set the neutral position switch to OFF (automatic
transmission is in other than ""P”’" and N’ positions). In this state, turn ON the igniticn key {engine
need not be started). After this, set the neutral position switch to ON, and release the accelerator.
This will erase the diagnostic results of all items.

(3) iIf the backup power supply is disconnected for more than one minute, the diagnostic results on ali
items are erased. In addition, the values learned by the system are also erased.

TCM fail-safe

Self-diagnosis item Fail-safe condition
Code No. Malfunction . Type ® Type ® Type ©
11 Throttle position sensor circuit — X =
12 Secondary throttle position sensor circuit X — —
13 Secondary throttle valve operating signal circuit — X —
14 Engine coolant temperature sensor for TCM circuit — — —
29 Throttle motor circuit (Operation and open circuit X . o
check)
22 Throttle motor circuit (Short circuit check) X —_ e
23 Throttle motor relay circuit {Short) X — —
24 Throttie motor relay circuit (Open) X —_ —
32 Secondary throttle valve return spring broken — — X
33 Neutral positicn switch circuit — — —
34 Power supply circuit (for sensor) X — —
55 No malfunction in the above circuits — — —
X: Available

-—: Not available

Type & TCM does not supply power for throttle motor and secondary throttle valve is fully opened by return spring.
Type B: Secondary throttle valve is slowly opened by throttle motor.
Type €): Secondary throitle valve is quickly opened by throttle motor.

BR-82
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TROUBLE DIAGNOSES FOR TCS

TCS C/U connector

DISCONNEC? If

CAUNIT__[o] CONNECTOR ]|
337 62
| ———

'
e o

= SBR486C

(E7) ABS actuator 6-pin connector

NTh OSCONNECT
o €

SBRG0OB

SBR580C
@ TCS actuator 6-pin connector
m F' DISCONKECT
4 €'
l
" SBRE0EC
TCS pump
vV e connector
F]
A€ CF
SBR723B

Ground Circuit Check

TCS CONTROL UNIT
Continuity should exist.

ABS ACTUATOR
Continuity should exist.

ACTUATOR MOTOR GROUND
Continuity should exist.

TCS ACTUATOR
Continuity should exist.

TCS PUMP
Continuity should exist.
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@” are connected to the harness side connectors

Circuit Diagram for Quick Pinpoint Check

TROUBLE DIAGNOSES FOR TCS
Component Parts and Connector Location™. (See page BR-73.)

[

circie ' O 7,

shown in the
e The terminal numbers in the connector coincide with the circuit numbers surrcunded by a single

e The unit side connectors with a double circle
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TROUBLE DIAGNOSES FOR TCS

{(13) TCS G/U connector

DISCONNELT

[ cmwnim

Diagnostic Procedure 1

DISCONWECT

&

S
ey

m [_ciuwiT_[ol connecTon || POWER SUPPLY CIRCUIT FOR TCS c/U {NG | Repair harness and con-
1. 11 nectors.
Check voltage between TCS C/U termi- @l
nal (1) and ground, and §) and
ground.
2 1 Baltery vollage should exist. WA
) e
V SBRABTC EM)
TGS /U connector Diagnostic Procedure 2
[o ConECTaR || %“%T ALTERNATOR OUTPUT SIGNAL FOR  [NG | Repair harness and con-
27 TCS C/U "| nectors. EE
. EG
Check voltage between TCS C/U termi-
® O nal & and ground with engine run-
ning. FE
Voltage : 14V or more
OK AT
SBR4BBC
¥
Carry out Diagnostic Procedures 6 NG‘ Repair harness and con-
L o
through 8. nectors. PO
oK
: EA
TRY SELF-DIAGNOSIS AGAIN.
RA
) 4
Does TCS C/U display code No. “0" Yes | peplace TGS G/U.
even if all indicators/warnings are acti- "
vated?
(‘0" means no indication.}
ST
No
r
Inspect system referring to displayed N
code No.
BT
HA
() TCS G/U connector Diagnostic Procedure 3 EL
% (ool CONNECTOR | SLIP INDICATOR CIRCUIT NG | ¢ Repair harness and o
39 connectors. e
Check SLIP indicator by grounding TCS or
C/U terminal @9 . *» Replace bulb.
TCS indicator should be lit.
b - SBR4BOC
BR-85 807



TROUBLE DIAGNOSES FOR TCS

{136) TCS C/U connector DiagnOStic Procedure 4
[C_einir_ el connecTor ] TCS OFF INDICATOR CIRCUIT NG | o Repair harness and
DISLONRECT 1 " connectors.
e Disconnect 6-pin connector from TCS or
actuator. # Replace bulb.

e Check TCS OFF indicator by ground-
ing TCS C/U terminal @) .
TCS OFF Indlcator should be lit.

Ghi

o
i

SBR480C
(1%) TCS C/U connector Diagnostic Procedure 5
. [C_eunT_[o]cownecTon | ABS WARNING LAMP CIRCUIT NG | o Repair harness and
- by ! conneciors.
DISCONNECT f
# Remove solenoid valve relay from or
ABS actuator. o Replace bulb.

& Check ABS warning iamp by ground-
ing TCS C/U terminal €&.
ABS warning tamp should be lit.

8%

S22
|

SBR491C Diagnostic Procedure 6

SLIP INDICATOR CIRCUIT NG | Repair harness and con-
| nector between SLIP indi-

Disconnect connector from TCS C/U cator lamp and TCS C/U

and turn ignition switch “ON", ferminal &9 .

TCS indicator should nof be it

Diagnostic Procedure 7

TCS OFF INDICATOR CIRCUIT NG | o Repair harness and
. conneclors between
# Disconnect 6-pin connector from TCS TCS OFF indicator
actuator. lamp and TCS C/U ter-
e Disconnect connector from TCS C/U minal €.
and turn ignition switch “ON"". or
TCS OFF indicator should not be lit. & Repair harness and

conneclor between
TCS OFF indicator
lamp and TCS actuator

terminal (8.

Diagnostic Procedure 8

ABS WARNING LAMP GIRCUIT NG | ¢ Repair harness and
- connectors between
o Remove solenoid valve relay from ABS warning lamp and
ABS actuator. TCS C/U terminal §9). \
» Disconnect connector from TCS C/U or
and turn ignition switch "ON"". e Repair harness and
ABS warning lamp should not be Jit. connectors between
ABS warning lamp and

ABS actuator terminal

@.
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TROUBLE DIAGNOSES FOR TCS

TCS C/U connector

{32 TCS cancel switch connector Jf (/g

]r C/UNIT |9 CDNNEBTDW DISCANNECT
]i "€

e ] "/SCOMNECT [ﬁf
18
SBR432C
!E (#33) TCS cancel switch eannector
[} GER) DISCONNECT
K 1S
]
LB
SBR493C
(238 TCS cancel switch connector
'EI NE DISCOHNNEDT
TS5
2]
.
) SBRA94C

TCS C/U connector

r C/UNIT |°| CONNECTOR

241922 17
[

Bl

Code No. 1: terminal 3
Code No. 2: terminal &
Code No. 3 or 4: terminal @

W DISCONNECT

SBR485C

Diagnostic Procedure 9

INOPERATIVE TCS CANCEL SWITCH

CHECK TCS CANCEL SWITCH.
Refer to TCS CANCEL SWITCH in Elec-
trical Components Inspection {(BR-113).

NG

e
>

OK

A 4

Replace TGS cancel
switch.

e Disconnect connector from TCS C/U.
o Check continuity between terminal
for TCS C/U connector and termi-.
nal (1) for TCS cancel switch conneg-
tor.
Confinuity should exist.

NG

Y

OK

h 4

Repair harness and con-
nectors.

& Check continuity between terminal
@) for TCS cancel switch connector
and ground.

Continuity should not exist.

NG

Y

OK

r

Repair harness and con-
nectors.

e Check continuity between terminal
(@ for TCS cancel switch connector
and ground.

Continuity should exist.

NG

Y

OK

Y

Final check

Diagnostic Procedure 10

Repair harness and con-
nectors.

SOLENOID CIRCUIT FOR ABS ACTUATOR
{Code No. 1, 2, 3 or 4 of TCS C/U)

(Code No. 13 of TCM)

THRTL PQS/8-2 8IG
(Meaning TCS C/U in fail-safe
mode)

OK

SOLENQID CIRCUIT FOR ABS ACTUA-
TOR

Check resistance between TCS C/U
connector terminals and ground.
Code No. 1: Terminal 9 and @
Code No. 2: Terminal ¢ and 49
Code No. 3 or 4; Terminal (@ and @
Resistance: 0.8 - 1.20

‘LNG
®

BR-87

. | Replace TCS C/AJ.

A

EM

LC

EF &
EC

FE

ST

RS

BT
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TROUBLE DIAGNOSES FOR TCS

r ABS actuator 4-pin connector

_ DISCONNECT
1

T5.

:; 25 6-pin connector
S
(al

Code No. 1: terminal
Code No. 2: terminal (3)
Code No. 3 or 4: terminal 3

SBRE07C

Diagnostic Procedure 10 (Cont’d)

s |

o Disconnect 4-pin and 6-pin connec-
tors from ABS actuator.

e Check resistance between ABS actu-
ator connector (actuator side) termi-
nals and ground.

Code No. 1: Terminal () and (&
Code No. 2: Terminal (& and
Code No. 3 or 4: Terminal (3 and

Reslistance: 0.8 - 1.20}

NG Replace actuator.

CK

h 4

Repair harness and connectors
between actuator connector and TCS
C/U connector.

(T6) TCS C/U connector

a4 [[_cint[o[connecTor

]

(P}  48-46-42:44,  50-47.43:45
DISCONNECT
e o

Code No. 5: terminals @ and &3
Code No. 6: terminals & and @
Code No. 7: terminals @ and @
Code No. 8: terminals @ and @

SBR496C

Diagnostic Procedure 11
WHEEL SENSOR CIRCUIT

(Code No. 5, 6, 7 or 8 of TCS C/U)

(Code No. 13 of TCM)

Compaonents Inspection (BR-113).

OK

Y

Repair harness and connectors
between wheel sensor connector and
TCS C/U connector.

BR-88

A
B
THRTL POS/S-2 8IG OK | Carry out Preliminary
Check 2.
(Meaning TCS C/U in fail-safe mode) (See page BR-72.)
NG lox
WHEEL SENSOR CIRCUIT ®
Check resistance between TCS C/U ¥ -
coennector terminals, Repair or replace rele-
Code No. 5: Terminals and 60) vant part(s).
Code No. 6: Terminals 48 and @p
Code No. 7: Terminals and ®
Code No. B: Terminals @) and @3 l
Resistance: 0.9 - 1.1 kQ
Replace TCS C/U.
NG
Y
CHECK WHEEL SENSOR. NG | Repair harness or
Refer to WHEEL SENSQR in Electrical replace wheel sensor.
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@ ABS actuator 2-pin connector
.1
TS

10|

MISCONNECT R/B

<

®
@

SBRE13B
c]
Juit”
CIRTR
£
A
ﬂﬂ N % ABS actuator
=== relay box

3BRE14B

ABS actuator 4-pin
and 6-pin connectors

@ @ B%T

ABS actuator
relay box

SBR6158

TCS C/U connector
[ "cuNim_Jo] connecTar ]

DISCONNEET

T M€

Q
.(E7) ABS actuator

4-pin and 6-pin connectors

€

Diagnostic Procedure 12

ABS ACTUATOR MOTOR AND MOTOR RELAY CIRCUIT

(Code No. 9 of TCS C/U)
(Code No. 13 of TCM)

THRTL POS/S-2 SIG NG._. e Repair harness and
= connectors.
(Meaning TCS C/U in fail-saie mode) or
o Replace fusible link.
POWER SUPPLY CIRCUIT FOR ABS
ACTUATCR MOTOR
Check voltage between 2-pin ABS actu-
ator connector terminal @ and ground.
Battery voltage should exist.
OK
ABS ACTUATOR MOTOR OPERATION G,_ e Repair cable from ABS
actuator relay box to
» Connect connector to ABS actuator mator.
and remove ABS actuator motor @ Repair ground wire of
relay. ABS actuator,
¢ Check ABS actuator motor operation e Replace ABS actuator,
using a jumper cable.
DO NOT connect jumper cable for
mare than 5 seconds to prevent
motor damage.
Motor should be operated.
OK
r
CHECK ABS ACTUATOR MOTOR NG.'_ Replace ABS actuator
RELAY. motor relay.
Refer to ABS ACTUATOR MOTOR
RELAY in Electrical Component inspec-
tion (BR-113).
OK
v |
» Disconnect connectors from ABS G, Replace ABS actuator.
actuator.
o Check continuity between connecior
terminals (actuator side) and motor
relay terminals.
@ to @, ® to @, @® to &
Continuity should exist.
oK
D) v
NG

o Disconnect connector from TCS C/U.

o Check continuity between TCS C/U
connector terminals and ABS actuator
connector terminals.

Mto@ Bto®

Continuity should exist.

h 4

OK

r

Replace TCS C/U.

$BR497C

BR-89

Repair harness and con-
nectors.

A

EM

LG

£F
EC

AY

PR

EL

()
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TROUBLE DIAGNOSES FOR TCS

(&) ABS acluator 2-pin

connector
18
DISCONNELT ORfL

<]

@

SBR617B

B]
@.@ ABS actuator

2-pin and 6-pin connectors

@ A E

Q]

HES

ABS actuator —

relay box

yd

SBR&618B

Diagnostic Procedure 13

ABS ACTUATOR SOLENOID VALVE RELAY CIRCUIT

(Code No. 10 of TCS C/U)
(Code No. 13 of TCM)

(TH)TCS C/U connector (£) ABS actuator 6-pin

conhector
C/UNIT IOi CONNECTOR —

Te17023°20 DISCONNECT
]
€

SBR4vsC

= ~ NG
THRTL POS/S-2 SIG ®
(Meaning TCS C/U in fail-safe mode)
POWER SUPPLY CIRCUIT FOR ABS
ACTUATCOR SOLENOQID VALVE
Check fuse No. 43.
For fuse layout, refer to foldout page
Circuit Diagram.
OK
o Disconnect 2-pin connector from ABS NG_ Repair harness and con-
actuator. nector.
# Check voltage between terminal (&
and ground.
Battery voltage should exist.
QK
\ 4
CHECK ABS ACTUATOR SOLENOID NG | Replace ABS actuator
VALVE RELAY. " solenoid vaive relay.
Refer to ABS ACTUATOR SOLENOID
VALVE RELAY in Electrical Component
inspection {BR-114).
0K
E y
e Disconnect 6-pin connector from ABS NG_‘ Replace ABS actuator.
actuator. "
® Check continuity between connector
terminals (actuator side) and sole-
noid valve relay terminals.
Qo@ Qto®, ®to®, @
to
Coniinuity should exist.
OK
,
e Disconnect connector from TGS ¢/U. | NG | Repair harness and con-

e Check continuity between TCS C/U
connector terminals and ABS actua-
tor connector terminals.
D@ Tteo® Bto® @
to ®

Continuity should exist.

nector.

OK

k 4

Replace TCS C/U.

BR-90



TROUBLE DIAGNOSES FOR TCS

DISCONNECT

(o]
— (£5) ABS actuator 2-pin
(f) connector

OR/L

SBRE20B

=R 5 cannector
IS

DISCONNECT

Y

(E7) ABS actuator 8-pin

SBRG22B

Diagnostic Procedure 13 (Cont’d)

®

l

o Replace fuse No. 43.
For fuse layout, refer to foldout page
of Circuit Diagram.

e Carry out self-diagnosis.

e Does TCS G/ display code No. 10
again?

No

Yes

D]
A

Inspection End

GROUND SHORT FOR POWER SUPPLY
CIRCUIT FOR ABS ACTUATOR SOLE-
NOID VALVE

NG

Repair harness between

| fuse box and ABS actua-

tor connector.

o Disconnect 2-pin connactor from ABS
actuator.

o Check continuity between terminal
{® and ground before replacing with
No. 43 fuse. For fuse layout, refer to
foldout page of Circuit Diagram.
Continulty should not exlsi.

oK

Y

® Disconnect connectors from TCS and
ABS actuators.

e Disconnect connector from TCS C/U.

¢ Disconnect connector from TCS pump
relay.

e Check continuity between terminal
(8 for ABS actuator connector and
ground.
Continulty should not exist.

NG

Y

OK

h 4

Replace ABS actuator.

BR-91

Repair harness and con-
nectors among as fol-
lows:

TCS C/U connector
and @&

TCS actuator (3 and (®
TCS pump relay (O
ABS actuator (&

MA

EA

LG

EF
EG

FE

EA

RA

813



TROUBLE DIAGNOSES FOR TCS

Diagnostic Procedure 14
SECONDARY THROTTLE OPENING SIGNAL CIRCUIT OR
THROTTLE SIGNAL CIRCUIT
(Code No. 13 of TCS C/U)
(Code No. 11, 12, 13, 21, 22, 23, 24, 32, 34 of TCM}
Check diagnostic code for TCM. Yes | Go to self-diagnosis for
Does TCM display any code listed TCM. (See page BR-80.)
above?
No
TCS C/U connactor B s
[ G/UNIT __[o] CONNECTOR ll o ISCONNECT & Turn ignition switch OFF. NG_ Repair harness and con-
5 14 - @ ¢ Remove battery negative cable. 1 nectors.
# Disconnect connectors from TCS C/U
and TCM.
® Check continuity between connector
@ terminals.
) TCS G/U TGM
® @
@ )
LY Continuily should exist
L/G = ntinuily uld exist,
€& T oK
TCM 20-pin
connector ¥
» Check continuity between terminal NGL Repair harness and con-
and ground. nectors.
SBR493C] @ to ground
TCM 20-pin 43 to ground
connector Continuity should not exisi.
=]
! | I OK
[ 123 | :
DISCONKECT
Final check
Eé} LGl uv
L { pe ]
SBR540C

BR-92
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TROUBLE DIAGNOSES FOR TCS

(E7) ABS actuator B-pin
connector

A

BSCONNELT v

TCS actuator 3-pin
onnector

18.

DISCOMNECT

SBRG26B

8]

(£53) TCS actuator 3-pin
{(136) TCS C/U connector connector

Tagl
| C/UNIT 19| CONNECTOR i m 15

5 2118 DISCONNECT
MS. 8/R

BISCONNECT

OR/B

e

Code No. 14: terminais (1) and @)
Code No. 15: terminals &) and (@

SBR60DC

@ TCS actuator 3-pin
DISCONNECT connector

€ o

Reg)
1§

Code No. 14: terminals @) and (3
Code No. 15: terminals ) and (3)

SBRB627B

Diagnostic Procedure 15

SOLENOID CIRCUIT FOR TCS ACTUATOR
(Code No. 14 or 15 of TCS C/U)

(Code No. 13 of TCM)

A
B NG .
’—— THRTL POS/3-2 §IG »| Repair harness and con-
=/ (Meaning TCS C/U in fail-safe nectors.
maode)
e Remove baftery.
e Disconnect 6-pin connector from ABS
actuator.
# Disconnect 3-pin connector from TCS
actuator.
¢ Check continuity between terminal
(® for ABS actuator connector and
terminal (3 for TGS actuator connec-
tor.
Continuity should exist.
OK
E L 4
- NG .
e Disconnect connector from TGS C/U. »{ Repair harness and con-
e Check continuity between TCS C/U nectors.
connector terminals and TCS actua-
tor conneclor terminals.
Code No. 14: (1) and &)
Code No. 15: (20 and {8
Continuity should exist.
oK
@ - 3
NG

e Check resistance between terminals
{TCS actuator side).
Code No. 14: (H and (3
Code No. 15: (@ and (3
Resistance: 1.0 - 1.80)

Replace TCS actuator.

iOK

& Replace TCS C/U.

Diagnostic Procedure 16

TCS C/U
(Code No. 0 or 16 of TCS C/U)
{Code No. 13 of TCM)

Note *: It Is better to
remove TCS actua-
tor in advance for
accurale measure-
ments.

THRTL POS/S-2 SIG
(Meaning TCS C/U in fail-safe
mode}

Yes

Y

Carry out selt-diagnosis again.
Does TCS C/U display Code No. 0 or 16

again?
iNo

Inspect system again referring to dis-
played code No.

BR-93

Replace TCS C/U.

Gl

)

EM

LG

EF &
EC

FE

ST

RS
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TROUBLE DIAGNOSES FOR TCS

G
ABS actuator 6-pin

{(&62) TCS pump relay connector comnector

2d > a1y 2

BSGONNECT DISCONNECT

|

Y

SBR6298

Diagnostic Procedure 17

TCS PUMP RELAY CIRCUIT
(Code No. 17 of TCS C/U)
{(Code No. 13 of TCM)

THRTL POS/8-2 SIG

(Meaning TCS C/U in fail-safe mode)

B8]
TCS pump

(%) TCS C/U connector relay connector

[~ C/UNIT_ [o] CONNECTOR :T: @
2
3

Vs
g OISCORNEST
HS Y/R

AISCANNECT

SBR501C

TCS PUMP RELAY CIRCUIT

¢ Remove battery.
¢ Remove TCS pump relay.

CHECK TCS PUMP RELAY.
Refer to TCS PUMP RELAY in Electrical
Component Inspection {BR-114).

NG Replace TCS pump relay.

TCS pump relay connector

4

DISCONNECT

€

YR

SBRE318

oK

A

Y

# Disconnect 6-pin connector from ABS
actuator.

» Check continuity between terminal
(® for ABS actuator connector and
terminal (O for TCS pump relay con-
nector.

Continulty should exlst.

NG Repair harness and con-

OK

Y

nectors.

e Disconnect connector from TCS C/U.
e Check continuity between terminal
63 for TCS C/U connector and termi-
nal (2} for TCS pump relay connec-
tor.
Continulty should exist.

NG‘ Repair harness and con-

oK

¥

nector.

o Check continuity between terminal
(@ for TCS pump relay connector
and ground.

Continuity should not exist.

NG Repair harness and con-

OK

Y

Replace TCS C/U.

BR-94

nector.
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TROUBLE DIAGNOSES FOR TCS

Diagnostic Procedure 18

TCS OPERATING OIl. PRESSURE
(Code No. 18 of TCS C/U)
(Code No. 13 of TCM)

THRTL POS/S-2 SIG NG__ Repair or replace rele-
| vant part.

(Meaning TCS C/U in fail-safe mode)

CHECK TCS OPERATING OIL.
Refer to Preliminary Check 1.

oK

h A
@ Tighten bleeder of TCS actuator to

specified torque,

Torque:

12.0 t0 15.9 N'm

{1.22 to 1.62 kg-m, 8.8 to 11.7 ft-Ib)
® Carry out seli-diagnosis again.

¥

Does TCS C/U display Code No. 18 Yesh Go to Diagnostic Proce-
again? dure 18,

No

¥

Inspect system again referring to dis-
played code No.

BR-95

MA

EM

EF &
EC

FE

817



TROUBLE DIAGNOSES FOR TCS

TCS pump relay connector

D

(1)

s

DISCONNECT

R/Y

2

Battery
cable
positive
terminal

SBRE32B,

Diagnostic Procedure 19

TCS MOTOR CIRCUIT AND TCS ACTUATOR

(Code No. 19 of TCS C/U)
(Code No. 13 of TCM)

THRTL POS/5-2 851G

{Meaning TCS C/U in fail-safe mode)

Yes
_p.®

Does TCS pump operate while engine
is running?

(8]

CISCONNECT

"

CS pump relay connector (5 TCS pump

{en) T
conhector
EE Y2
TS £S

OISCONNECT

D) an)
R " mm

/8

SBRE33B

No

¥

TCS MOTOR CIRCUIT

NG
“h.®

o Check 30A fusible link.

OK
¥

# Remove battery.
» Remove TCS pump relay.

OK

h 4

15

DISCONNECT

{Es3) {52) 7CS actuator
connectors
1S
i7.g: v Y CISCONNECT

"

SBR502C

CHECK TCS PUMP RELAY.
Refer to TCS PUMP RELAY in Electrical
Component Inspection (BR-114).

NG Replace TCS pump relay.

hd

OK

v

e Check continuity between positive
terminal for battery cable and termi-
nal (& for TGS pump relay connec-
tor.

Continuity should exist.

NG Repair harness and con-

hd

necior.

OK

¥

CHECK TCS PUMP.
Refer to TCS PUMP in Electrical Com-
ponent Inspection (BR-114).

NG e Repair TCS pump har-

hd

ness.
or
@ Replace TCS pump.

OK

El v

Check continuity between terminal
(@ for TCS pump relay connector
and terminal (1) for TCS pump con-
nector.

Continuity should exist.

NG Repair harness and con-

nectors.

A 4

oK

h 4

e Disconnect connectors from TCS
actuator.

e Check continuity between terminals
@ and ® for TCS actuator connec-
tors.

Continuity should exist.

NG Repair harness and con-

nectors.

Y

J,OK
®

BR-96

818



TROUBLE DIAGNOSES FOR TCS
Diagnostic Procedure 19 {Cont’d)

E @ TCS actuator 6-pin connector ’ ®
G TLTIeP
P DISCONNECT . E l
15 G@ e Disconnect connector from TCS C/U. NG‘ Repair harness and con- al
{® Disconnect 6-pin connector from TCS " nectors. H
actuator.)
e Check continuity between terminal A
@ for TGS actuator connector and
ground.
SBR503C Continuity should not exist. EM
OK
(1) TCS G/ cannector TCS actuator y L
r“r-—]ﬂ G-pin connectr o Check continuity between terminal NG_ Repair harness and con- EE
CAMT [ CONNECTOR m {@ for TCS actuator connector and "| nectors between terminal EC
b vig § mscomsecr terminal @3 for TCS C/U connector. (@ for TGS actuator con-
WHCT Continuity should exist. nector and terminal @ EE
for TCS G/U connector.
[Q] oK
AT
SBRED4C ¥ -
e Check continuity between terminal NG
(8) tor TCS actuator connector and DI
TGS actuator terminal € for TCS C/U connector.
() TCS C/U connector 6-pin connector Continuity should exisl,
[ sy e R o
- Ea
( hl_'l . YiG - v )
DISCONNECT o - £ . j i NG . ﬁi‘é‘\
@ e Check continuity between terminal > Repair harness and con-
(® for TCS actuator conneclor and nectors.
ground.
SBR505C Continulty should not exist.
K
(£s3) TCS actuator §-pin connector © ST
LI
15 < =
DISCONNECT YIG ® !R"S
€ v
(# Remove hattery.) NG; Repair harness and con- 97
- {® Remove TCS pump relay.) | nectors belween terminal -
{® Disconnect connector from TCS (& for TCS pump relay
motor.) connector and fuse box. HA
® Check continuity between terminal
~ SBRS06C (8 for TCS pump relay connector
and ground. EL
@zgnsnsz{gf relay Continuity should not exist.

A } o 1By

15
©

DISEONNEDT R/Y

*  SBR63B

BR-97 819



TROUBLE DIAGNOSES FOR TCS

1]

(& TCS pump relay

connector
ad (>
18
BISCONNECT R/B
il [

= SBR640B

C

@ TCS pump

connactor

DISCONKECT

5BR528C

TCS actuator

6-pin connector

SBR529C:

Diagnostic Procedure 19 (Cont'd)

©

e Check continuity between terminal
(@ for TCS pump relay connector
and ground.

Continuity should not exist.

NG

4

0K

y

e Tighten bleeder of TCS actuator to
specified torque.
Torque:
12.0 to 158 N'm
(.22 to 1.62 kg-m, 8.8 to 11.7 fi-Ib)
& Apply battery voltage to TCS pump
for only 5 SECONDS.
Pay attention to the polarity.

4

Repair harness between
terminal (3 for TCS
pump relay connector
and terminal (@) for TCS
pump connector.

e Apply battery voltage to terminal (&
for TCS actuator with suitable wire.

e Connect terminal () for TCS actua-
tor and ground with a suitable wire.
Pay attentlon so as not to short cir-
cuit for both wires.

e Check continuity between terminats
@ and (® for TCS actuater and
ground under the following condi-
tions.

Before loosening bleeder of TCS
actuator:

Continuity should not exist.

After loosening bleeder of TCS actua-
tor:

Continuity should exist.

NG

OK

A

Final check

BR-98

Replace TCS actuator.
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TROUBLE DIAGNOSES FOR TCS

@ TCM 20-pin connector
r 1 —
L

E CONNECT '
\,

<

o
©

SBR541C

Diagnostic Procedure 20

POWER SUPPLY AND GROUND CIRCUIT FOR TCM

(Code No. 13 of TCS C/U)

(Code No. 0 ... LED of TCM does not blink)

POWER SUPPLY AND GROQUND CiR-
CUIT FOR TCM

NG

E TCM 20-pin connector

COMNECT

e Check vollage between terminal
and ground.
Baltery voltage should exist.

OK

B
Y

Repair harness and con-
nectors.

® Check voltage between terminals (@,
{9 and ground when ignition switch
is turned ON.
Battery voltage should exist.

NG

Y

TCM connectors

- i)

[ &R
T 4
e "
= SBR542C

|

L[] 10
[ ] 2B
B

CONNECT

€

COMNECT

ho] |

L]

w"“"“

0K

) 4

Repair harness and con-
neclors.,

® Check continuity between terminals

@, @, (), and ground.

Continuity should exist.

NG

hA

OK

Y

Replace TCM.

SBR543C

BR-99

Repair harness and con-
nectors.

A

EF
EC

FE

A

PO

ST

RS

821



TROUBLE DIAGNOSES FOR TCS

CONNECT

ECM (ECCS control module)

[cunit _Jol conmEcToR ||
56

HS

TCM 20-pin

conhector

SrasaugEay

Diagnostic Procedure 21

THROTTLE POSITION SENSOR SIGNAL INPUT CIRCUIT

(Code No. 13 of TCS C/U)
(Code No. 11 of TCM)

Check voltage between terminal @
and terminal () for TCM.

0.3V to 3.3V should exist depending on
accelerator position.

OK

h 4

Replace TCM.

BR-100

[ .
RIY =4 o THROTTLE POSi SEN No I Inspect system referring
o to code No. displayed by
TCS C/U.
AL Does TCS C/U display code No. 137
5BR544C
Yes
E TCM 20-pin connector k4
-] =y By Does ECM (EGCS control module) dis- | Y€8 | Check ECM.
[I_ 2 % } } s, play code No. 437 "| Refer to “TROUBLE
= DIAGNOSES" in EF & EC
RIY No .
section.
.
¥
THROTTLE POSITION SENSOR SIGNAL NGL Repalr harness and con-
INPUT CIRCUIT "| nectors.
= SBRS45C
o Check continuity between terminal
= (Fs6) ECM (ECCS control module) @ for TCM and terminal for
s C/UNI__Jo| CONNECTOR | ECM.
conpect 39 Continulty should exist.
B/Y
TCM 20-pin OK
connector
P | "
1 ]
s [ LT , ¢ Check continuity between terminal NG Repair harness and con-
By CONKECT (3) for TCM and ground. | nectors.
E B Continuity should not exist.
SBRS546C
OK
D TCM 20-pin
connector 1 4
W;is. I“ T3] “:!” i Check continuity between terminals (3}, NG Repair harness and con-
CONNEET AN i l%ﬁk @ for TCM and terminal 8 for ECM "1 nector.
RiY {ECCS control module).
Continuity should exist.
CK
» = '
SBR54TC NG

Replace ECM (ECCS con-
trol moduie).
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TROUBLE DIAGNOSES FOR TCS

Cﬁ@ (F22) Secondary throttle

position sensor

V connector
18
DISCONNECT

5 O

€
@

=3

@T_ED . Secp_ndary throttle

position sensor
connector

SERSS7C

Iﬁ

™ b

DISEDNNEET

SBR558C

Secondary throttie
position sensor

(DRI 20-p|n connector gonnector
PEEEEEE kb

T .

lﬁ w 1S

DISCONNECT

DISCOWNECT

I
3
.

Diagnostic Procedure 22

SECONDARY THROTTLE POSITION SENSOR SIGNAL

INPUT CIRCUIT
{Code No. 13 of TCS C/U)
{(Code No. 12 of TCM)

SBRS59C,

THROTTLE POSI SEN2 NG} Repair harness and con-
nectors between terminal
@ for TCM connector,
POWER SUPPLY FOR SECONDARY for EGM (ECCS con-
THROTTLE POSITION SENSOR trol module) connector
and terminal (@.
Check voltage between terminal (© for
secondary throttle position sensor con-
nector and ground when ignition switch
is "ON'".
Voltage: Approx. 5V
OK
@ Y
GROUND CIRCUIT NG_ Repair harness and con-
"| nectors between termi-
Check continuity between terminal nals (9, 4 for TCM
for secondary throttle position sensar connector, 0 for ECM
connector and ground when ignition (ECCS control module)
switch is "OFF". connector and terminal
Continulty should exist. @.
oK
L 4
# Disconnect 20-pin connector from NG‘ Repair harness and con-
TCM. | nector.
s Check continuity between terminal
@ for TCM connector and terminal
@& for secondary throttle position
sensor connector.
Continuity should exist.
oK
Y
CHECK SECONDARY THROTTLE PoSl- |NG | Replace secondary throt-

TION SENSOR.
Refer to SECONDARY THROTTLE POSI-
TION SENSOR in EF & EC section.

oK

Y

Final check

BR-101

tle position sensor.

A

EM

LG

EF
EC

FE
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TROUBLE DIAGNOSES FOR TCS

TCS C/U connector

TCM 20-pin

connector

DIECONNELT

|C_c/uNiT__Jo] connEcTOR |
i)

L]

[T
[ [ T]

R

H3

]
L1

@ L/G

12

COMMNECT

SBREO7C

8] TCM 20-pin connector

| ]

L]

DISCONNECT

M

RN
[ 11

| 1

LiG

.

=8

SBR548C
TCS C/U vonnector
T oone o somweston] {118 TCM 20-pin
C/UNIT o) CONNECTOR connactor
= by ]
HS 13 !
DISCONNELT 3 DISCONNECT
Loy ns
La -
SBRS508C

= TCM 20-pin connactor

]

]

13

HS

"

CISCONNEET ~
L

LY

= SBR549C

Diagnostic Procedure 23

SECONDARY THROTTLE VALVE OPERATING SIGNAL
CIRCUIT AND THROTTLE VALVE OPENING SIGNAL

CIRCUIT
(Code No. 13 of TCS C/U)
(Code No. 13 of TCM)

THRTL POS/S-2 SIG No .| Inspect system referring
to code No. displayed by
TCS C/U.
Does TCS C/U display code No. 137
Yes
:
SECONDARY THROTTLE VALVE OPER. | NG
ATING SIGNAL CIRCUIT
e Disconnect connector from TCS C/U.
# Check continuity between terminal
® for TCS C/U connector and termi-
nal 42 for TCM connector,
Continuity should exist.
OK
B h 4 v
» Disconnect 20-pin connector from NG‘ Repair harness and con-
TCM. | nectors.
e Check continuity between terminal
@ for TCM connector and ground.
Continuity should not exist.
OK
v
THROTTLE VALVE OPENING SIGNAL NG
CIRCUIT
& Check continuity between terminal
d@ for TCS C/U connecior and termi-
nal @ for TCM connector,
Continuity should exist.
OK
E 4 4
¢ Check continuity between terminal NG_ Repair harness and con-
@@ for TCM connector and ground. nectors.
Continulty should not exist.
OK
Y
TRY A KNOWN GOOD TCM. No | Replace TCM.

TRY SELF-DIAGNOSIS AGAIN.
Does TCM display code No. 13 again?

Yes

b 4

Replace TC3 C/U.

BR-102
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TROUBLE DIAGNOSES FOR TCS

Engine coolant

temperature sensor
connector to TCM

{15 TCM 20-pin connector

I:II]I u {Sub-harness)
HTH @
LG/OR DISCONNECT

W LGW

H.S.

DISCONNEET

SBRESOC
E TCM 20-pin connector
I—J
5
. LG/OR
%
DISCONNECT . . .
= SBRS09C

TCM 20-pin connector
[

P IEEE | @D
= QISCONNECT B/Y UL
e |

HS
DISCONNELT

\

(52 Engine cociant temperature sensor
cannector to TCM (Sub-harness)

SBR551C

D (3%2)Engine coolant ternparature sensor
1S,

connector to TCM (Sub-harness)

DISCONNECT 1

Low
&) X

I\I——-—-J

o

SBRB03C

Diagnostic Procedure 24

ENGINE COOLANT TEMPERATURE SENSOR FOR TCM

CIRCUIT
(Code No. 14 of TCM)

« Turn ignition switch ON.

e Check voltage between terminal (1)
for engine coolant temperature sen-
sor for TCM and ground.

Voltage: Approx. 4,8V

NG

y

Replace TCM.

BR-103

COOLNT TEMP/S (TCM) NG
ENGINE COOLANT TEMPERATURE
SENSOR FOR TCM CIRCUIT
® Disconnect connector from engine
coolant temperature sensor for TCM
and 20-pin connector from TCM.
& Check continuity between terminal
{1 far engine coolant temperature
sensor connector for TCM and termi-
nal (8 for TCM connector.
Continuity should exist.
0K
E 4 A4
Check continuity between terminal 8 NGL Repair harness and con-
for TCM connector and ground. | nectors.
Continuity should not exist.
oK
y
Check continuity between terminal @ NG‘ Repair harness and con-
for engine coolant temperature sensor "| nectors.
connector for TCM, terminals (O and
g for TCM connector.
Continuity should exist.
oK
y
CHECK ENGINE COOLANT TEMPERA- | NG | Replace engine coolant
TURE SENSOR FOR TCM. temperature sensor for
Refer o ENGINE COQLANT TEMPERA- TCM.
TURE SENSOR FOR TCM in Electrical
Component Inspection. (BR-114)
oK
D] ¥
e Connect connector to TCM. OK__ Final check

EM

LC

EF &
EC

AT

PD

FA

RA

ST

RS

BT

HA
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TROUBLE DIAGNOSES FOR TCS

TCM 16-pin

connhector

@ Throttle motor
cohnector

Diagnostic Procedure 25
THROTTLE MOTOR CIRCUIT

s
HS

[

1102

H

| a®

&ju

N iw

Le LW

ol i
TS
DISCONRECT

(Code No. 13 of TCS C/U})

{Code No. 21 and 22 of TCM)

THROTTLE MOTOR CIRCUIT
FOR OPEN

NG

SBR510C)

OISCONNECT

@ip TC

IiJJ 103
L

L/B

Ljw

connector

M 16-pin

¢ Disconnect 18-pin connector from
TCM and connector from throttle
motor.

e Check continuity.

TCM Mator

®

@

Continuity should exist.

SBR511C;

HS.

NSCONNECT

TCM 16-pin

conhacior

_I! |-

ik

LiB

LAAr

OK

4

L J

THROTTLE MOTOR CIRCUIT FCR
SHORT

NG

Repair harness and con-
neciors.

e Check continuity between terminals
G, for TCM connector and
ground.

Continuity should not exist.

SBR512C|

OK

Y

o Disconnect connector from throttle
motor,
& Check continuity between terminals

and tor TCM connector.

Continuity should not exist.

NG

OK

Y

Repair harness and con-
nectors.

CHECK THROTTLE MOTOR.
Refer to THROTTLE MOTOR in Electri-
cal Component Inspection. (BR-115)

NG

OK

r

Final Check

BR-104

Replace throttle motor.

826



TROUBLE DIAGNOSES FOR TCS

H

TCM 16-pin
E connector

mmm

@)

SBR513C

OWSCONNECT

@

|

&l

o

Diagnostic Procedure 26

THROTTLE MOTOR RELAY CIRCUIT FOR SHORT

CIRCUIT
(Code No. 13 of TCS C/U)
(Code No. 23 of TCM)

THROTTLE MOTOR RLY
[SHORT] (-a}

OK

DISCONNECT

TCM 20-pin connector

l

L]
LT

—_

SBR552C

# Disconnect connectors from TCM.

e Check voltage between terminals
or for TCM connector and
ground when [GN sw is turned ON.
Battery voltage should not exist.

NG

B3] 1

A

Final check

e Check voltage between terminal 34
and ground when IGN sw is turned
ON.

Battery voltage should exist.

NG

OK

k4

- Repair harness and con-

nector between terminal
(& for throttle motor
relay connector and ter-
minal @ for TCM con-
nector.

GHECK THROTTLE MOTOR RELAY NG | Replace throttle motor
e Refer to THROTTLE MOTOR RELAY - relay.
in Electrical Component Inspection.
(BR-114)
OK
r
NG

Inspect throttle motor relay connector
harness for short circuit.

Repair harness and con-
nector.

CK

r

Final check

BR-105

EM

LC

EF
EC

FE

ST

RS

EL

DX
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T
HS

ﬂ

DISCONNECT

€&
{—@ﬂ-‘

R R

= (1:18) TCM connectors
fiod
[

(]

et
@@éﬂ

SBR514C

B

1]
HS.
OISCONNECT

TCM 20-pin connector

Tl

(T
CIT R T

o @

&

I—

B0

l L

SBR553C

.

GISCONNELT

TCM 20-pin

connactor
7

—_—— )

T
|

14

Throttle maotor

relay connecior

CT?)

TS,
L | DsconnecT

SBREB4C

Diagnostic Procedure 27

THROTTLE MOTOR RELAY CIRCUIT FOR OPEN CIRCUIT

(Code No. 13 of TCS C/U)
(Code No. 24 of TCM)

THROTTLE MOTOR RLY
[OPEN] (-b}

OK

hd

THROTTLE MOTOR RELAY CIRCUIT

e Disconnect connectars from TCM.

o Turn ignition switch ON.

¢ Check voltage between the following
terminals by grounding terminal 4.

TCM Motor

Ground

Ground

Baltery voltage should exist.

NG

4

Check voitage between terminal for
TCM connector and ground.
Batlery voltage should exist.

OK

NG

h 4

Final check

CHECK THROTTLE MOTOR RELAY.

« Remove battery.

» Remove throttle motor relay.

e Refer to THROTTLE MOTOR RELAY
in Electrical Component Inspection.
(BR-114)

NG

OK

k A

Replace throttle motor
relay.

® Check continuity between terminal
43 for TCM connector and terminal

(@) for throttle motor relay connector.

Continuity should exist.

NG

oK

Y

Repair harness and connector between
terminal (1) for throttle motor relay
connector and right side terminal of
fuse No. 20 in fuse box.

For fuse layout, refer to foldout page of
Circuit Diagram.

BR-106

Repair harness and con-
nectors.
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Throttle motor

relay connector

IES

DISCONNECT

€

t 0B

o]
04
R

P ——

il E
b

w
: SBR515C
25 (fs-) Throttle mator
18 relay connector
DISCONNECT R
— Lo
SBRG660B
(E53) Throttle motor
@ reiay connector
5
il hons
18
TISCONNECT _/
i Battery
cable
positive
terminal
SBRE61B

Diagnostic Procedure 27 (Cont’d)

®

!

Throttle motor

_
@ CFFE) relay connector
V-

ol [ 2.

OISCONNECT

SBRe62B

Is this the first time? Yes | |f fuse No. 42 is blown,
" replace fuse and check
No first step again.
If fuse No. 42 is not
blown, follow the next
M step.
- For fuse layout, refer to
foldout page of Circuit
Diagram.
. 4
CHECK THROTTLE MOTOR RELAY. NG | Replace throttle motor
¢ Remove battery. " refay.
¢ Remove throttle motor relay.
e Refer to THROTTLE MOTOR RELAY
in Electrical Component Inspection.
(BR-114}
D] ’ CK
h 4
e Check continuity between terminal NG
(3 for throttle motor relay connector
and terminals and for TCM
connector.
Continuity should exist.
OK
E ¥ ¥
- - . NG .
e Check continuity between terminal . { Repair harness and con-
(@ for throttle motor relay connector "1 nectors.
and ground.
Continuity should not exist.
A
¢ Replace fuse No. 43 if fuse is blown. NG
For fuse layout, refer to foldout page
of Circuit Diagram.
e Check continuity between terminal
(8 for throttle motor relay connecior
and positive terminal for battery
cable.
Continuity should exist.
oK
L4 v
° NG

Check continuity between terminal
(5 for throttle motor relay connector
and ground.

Continully should not exist.

OK

Y

Final check

BR-107

Repair harness and con-
nectors.

MA

EM

EF
EC

FE

AT

PD

RA

ST

RS
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{ 136 ) TCM 16-pin connector

el
HS.
&€ |
ECCS
(=
43

[cunir_ o connecror]

C/U connector

m BISCONKECT
A€

Diagnostic Procedure 28

START SIGNAL CIRCUIT (Code No. 31 of TCM)

SBR599C

'E ( 136 ) TCM 16-pin connector

S =]

® Turn ignition switch OFF.

e Disconnect connectors from TCM and
ECM (ECCS control module).

® Check continuity between terminal
tor TCM connector and terminal
@3 for ECM (ECCS control module)
connector.
Continuity should not exist.

NG

&)

H.S. [110)]

DISCONNECT
€ |

& : @1

OK

r

Repair harness and con-
nector.

SBR600C

o Reconnect ECM connector.

@ Turn ignition switch ON.

# Check voltage between terminal
for TCM connector and ground.
Volage: Approx. 12V

NG

CK

Final check

Diagnostic Procedure 29

Repair harness and con-
nectors between terminal
for TCM conneclor

and ignition switch.

SECONDARY THROTTLE RETURN SPRING

(Code No. 13 of TCS C/U)
(Code No. 32 of TCM)

THRTL/V RETURN SPR

No

Erase self-diagnosis results from TCM

memaory.
TRY SELF-DIAGNOSIS AGAIN.
Does TCM display code No. 32 again?

Yes

¥

Replace secondary throttle return
spring. (See page BR-62.)

BR-108

Inspect system again
referring displayed code
No.
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TROUBLE DIAGNOSES FOR TCS

TGM 20-pin connector Diagnostic Procedure 30
d L @"j) NEUTRAL POSITION SWITCH CIRCUIT
il i (Code No. 33 of TCM)
LI
€ Gl
g NEUTRAL POSI 8W No - INSPECTION END
Le - =] l
MA
@ Does TCM display code No. 33 still
= when shifting selector lever to all posi- Bl
SBR516C] | tions with ignition switch ON? i
[E Yes
N & P relay LC
TCM 20-pin connector connector v i
= TN @ e Disconnect 20-pin connector from OK__ INSPECTION END EE
[ —;Jmscuwum TCM. E@
Liv Y & Turn ignition switch ON,
@ # Check continuity between terminal
DISCONNEGT and ground when shifting selec- FE
tor lever to all positions.
Continuity should exist when shifting AT
SEH51TC to “p)! and itNll'.
Continuity should not exist when
shifting to other than “P” and “‘N". PD
NG
B r £,
o Turn ignition switch OFF. NG__ Repair harness and con-
e Remove N & P relay. "1 nectors.
e Check continuity between terminali RA

for TCM connector and terminal
(® for N & P relay connector,
Continuity should exlst.

OK
7

RS

BR-109 831
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TCM 20-pin connector

DISCONNECT L/Y

" SBRS518C

N & P relay connector

2 7
18

DISCONNEET

SBRE67B

N & P relay connector

WLt MISCONNECT

[
L

&

| 48 €
1 1§

® o

S
@

SBR668B

Diagnostic Procedure 30 (Cont’d)

T

Check continuity between terminal (& NG_ Repair harness and con-
for TCM connecter and ground. " | nectors.
Continuity should exist.
D 'OK
Check continuity between terminal (@ NG_ Repair harness and con-
for N & P relay connector and ground. | nectors.
Continuity should exist.
oK
r
CHECK N & P RELAY. NG_ Repface N & P relay.
Refer to N & P RELAY in Electrical -
Component Inspection. (BR-114)
OK
¥
e Turn ignition switch ON. OKk Repair harness and con-
e Check voltage between terminal (O | nectors between terminal
for N & P relay connactor and ground ® for N & P relay con-
when shifting selector lever to “P” & nector and ground.
UNU.
Battery voltage should exist.
NG
A 4
CHECK INHIBITOR SWITCH. NG | Replace inhibitar switch.
Refer to INHIBITOR SWITCH in Electri- i
cal Component Inspection. (BR-115)
0K
4
NG

Check continuity between terminals (3
and (& for inhibitor switch connector
and terminal (T for N & P relay con-
nector.

Y

oK

y

Repair harness and connectors
between terminal 3 for inhibitor
switch connector and fuse block.

or

Check No. 1 fuse. For fuse layoul, refer
to foldout page of Circuit Diagram.

BR-110

Repair harness and con-
nectors.
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(Fsi) ECM (ECCS
TCM 20-pin connector control module)
O (| connegtor

] [ 1+ || [T _caNT_Jo] coNNECTOR |
m REES | MO )
o |

DISCOWNECT 16 CONNECT

€

R/w

T

SBRS55C

Diagnostic Procedure 31

POWER SUPPLY CIRCUIT FOR SENSOR

(Code No. 13 of TCS C/U)
(Code No. 34 of TCM)

TH P/S PWR SUPPLY

NG

> Repair harness and con-

nectors.

—

(751) ECM (ECCS control module) connectar

ﬂ UM |9 cuNNECTuRJ]
30

3
HS
CONNECT

~
° @9 TCM 20-pin
connectar
o

o ST

5 Al I 1}
l Y Ly

anv

e Disconnect 20-pin connector from
TCM.

¢ Disconnect connector from secondary
throttle sensor.

o Check continuily between terminal
@® for TCM connector and terminal
@) for ECM (ECCS control module)
connector.
Continuity should exist.

OK

8]
h 4

Check continuity between terminals (T),
@ for TCM and terminal & for ECM
{(ECCS control module).

Continuity should exist.

NG

oK

Y

Final ¢check

BR-111

Repair harness and con-
nectors.

EM

LG

EF
EC

FE

AT

§T

RS

BT

a5
T
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TROUBLE DIAGNOSES FOR TCS

INSPECTION OF TCM

¢ Pin connector terminal layout.

Electrical Component Inspection

e Measure voltage between each terminal and terminal 0
or €0 by following “TCM INSPECTION TABLE".

= =
1]2]|aja]sje|7]8]amw no1/102|103h04hoshosfior10s
TP 1516 )17 {1819 |20 1o iofi11f112113) 14 15p1 18

SBR519C

TCM Inspection table

*Data are reference values.

TERMINAL
E ITEM CONDBITICN “DATA
NO.
Approximately 0.4 - 3.1V
2 Throttle opening signal lgnition switch "ON"' Voltage varies with the throt-
tle valve opening angle.
Approximately 0.5 - 4.1V
Secondary throttle position . ) ) Voltage varies with the sec-
3 Vehicle is running i
sensor ondary throtile valve opening
angle.
Secondary throttle valve
4 ry Vehicle is running Approximately 0.4 - 3.1V
signal
Approximately 0 - 5V
: Engine coolant temperature L ) pproxi ) y J
5 Engine is running Voltage varies with the
sensor for TCM .
engine coolant temperature.
7 TCS SW Ignition switch “"ON"' Approximately 10V
14 Throttte motor relay Igniticn switch "ON" Approximately 1.5V
15 Power supply for sensor lgnition switch “ON"’ Approximately 5V

BR-112

834



TROUBLE DIAGNOSES FOR TCS

Electrical Component Inspection (Cont’d)

TCS CANCEL SWITCH
Check continuity between terminals as shown.

SWITCH condition Continuity existence
Pushed Yes &l
Released No
A
EM

SBR670B

Eront whesl WHEEL SENSOR
ront whes se"sor Check resistance between terminals and . LG
Resistance: 0.9 - 1.1 k2

\ | EC
FE

b AT
ED

Rear wheel sensor
EA

SBR671B

ABS ACTUATOR MOTOR RELAY ST
@ —_ Condition Continuity existence between
terminals 4 and & El
@\\] U /@ zar;tﬁ:; [\;ogggaenr;o;;;?phed between No
J! ; F LT Battery voltage applied between 8T
® 1) terminals 69 and 0. Yes
i’D_J Hi
SBRS95C
EL
()4

BR-113 835



TROUBLE DIAGNOSES FOR TCS

SBR329B

SBR59EC

SEF536

N & P relay

|

i

2

1
6|73

SBRG75B

Electrical Component Inspection (Cont’d)
ABS ACTUATOR SOLENOID VALVE RELAY

Continuity exislence Continuity existence
Condition between terminals & | between terminals &0
and and &)
Battery voltage not
applied between termi- Yes No
nals @8 and @8 .
Battery voltage applied
between terminals &% No Yes
and 66 .

TCS PUMP RELAY AND THROTTLE MOTOR RELAY

Condition

Continuity existence between
terminals 3@ and (&

Battery voltage not applied between

terminals () and @ .

No

Battery voltage applied between

terminals () and @ .

Yes

TCS PUMP

TCS pump (motor} should operate when baftery voltage is

applied.
CAUTION:

Do nol apply batlery voltage for more than 5 seconds.

ENGINE COOLANT TEMPERATURE SENSOR FOR TCM
1. Disconnect engine coolant temperature sensor harness

connector.

2. Check resistance as shown in the figure.

Temperature °C (°F)

Resistance k()

20 (68) 21-2.9
50 (122) 0.68 - 1.00
80 {176) 0.30 - 0.33
N & P RELAY
Check continuity between terminals @& and @
Condition GContinuity
12V direct current supply between Yes
terminals (M and & .
No current supply No

BR-114
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&
oo

o

Inhibitor switch
terminal side

SEF493J

—Closing
direction

—

Throttie motor
connector

SBRG76B

SEF231L

Electrical Component inspection (Cont’d)

INHIBITOR SWITCH

Check continuity between terminals @ and @, .

Continuity between

Continuity between

Condition terminals (@ and &) terminals @ and (f) al
Shift to “'P"” posttion Yes No
Shift to "N position No Yes
Shift to positions other A
1 1
than “P"” and "N" No No
Ef
THROTTLE MOTOR
WARNING: LE
Before touching the secondary throttle valve, be sure to discon-
nect the throtile valve motor connector. Failure to do so may [f
cause injury due io accidental actuation of the valve. EC
Check voltage produced by motor by opening/closing second-
ary throttle valve as quickly as possible. BE
Use needle type volimeter,
Needle should fluctuate.
Make sure throttie valve maves smoothly from fully closed to AT
fully open position without binding.
SECONDARY THROTTLE POSITION SENSOR BD
1. Turn ignition switch “OFF". '
2. Disconnect secondary throttle position sensor harness con-
nector. EA

3. Make sure that resistance between terminals ® and @©
changes when closing secondary throttle valve by hand.

Secondary throttle valve condition

Resistance {k£2)

Fully open

Approximately 3.0- 5.8

Partially open

0.8-58

Fuily closed

Approximately 0.8

BR-115

[HA
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Front brake

Brake model

CL28VF disc brake

Cylinder bore diameter
x number of pistons

42 8 (1.685) x 2

mm (in}

Lnt’:?g:“:ength x width 127 x 56 x 9.5

X thicknes . (5.00 X 2.20 x 0.374)
mmm {in)

Rotor outer diametar

% thickness 280 x 28 (11.02 x 1.10)
mm {in)

Rear brake
Brake model AD11B disc brake

Cylinder bore diameter
x number of piston

mm {in)

38.2 (1.504) x 1

Lining length x width

97.4 x 33.9 x 10

hick
X thickness . (3.835 x 1.335 x 0.39)
mm {in}
Rotor owter diameter
x thickness 292 x 9 (11.50 x 0.35)
mm {in)

Parking brake

Brake model

DS17HD drum brake

Lining length x width

154.1 x 25,0 x 3.0

thick
x fhickness , (6.07 x 0.984 x 0.118)
mim {in)
Drum inner diameter » 172.0 (6.77)
mim {in)
Master cylinder
" .
Cytinder bore diameter 95.40 (1)

mm {in}

Control valve

Valve model

Proportioning valve
{within master cylinder)

Split point [kPa {kgfcmg. psi)]
x reducing ratic

3,923 (40, 569) x 0.4

Brake booster

Booster model

M215T

Diaphragm diameter
mm (in)

Primary: 230 (9.08)
Secondary: 205 (8.07)

Brake fluid

Recommended brake fluid

DOT 3

TRACTION CONTROL SYSTEM — TCS —

TCS operating oil

Brake fluid "DOT 3~

Inspection and Adjustment
DISC BRAKE BRAKE PEDAL
Unit. mm (in) Unit: mm (in}
Location Front Rear Free height "H" 184 - 194 (7.24 - 7.64)
Brake model CL28VF AD11B Depressed height "D
Pad woear limit [unQer force‘ of 490 N (50 kg, 110 b} with | 100 - 110 (3.94 - 4.33)
engine runningj
ini hi . X
Minimum thickness 2.0 (0.079) Glearance “"G” between pedal
o 03-1.0
Rotor repair timit stopper and threaded end of
stop famp switch or ASCD switch (0-012 - 0.039)
Minimum thickness 26.0 (1.024) 8.0 {0.315}
1.0-3.0
Pedal f !
edaliree piay (0.039 - 0.118)
DRUM BRAKE
Unit: mm {in)
PARKING BRAKE
Location Rear Unit: mm (in)
Brake model DS17HD Control type Foot lever
Lining wear limit Pedal stroke 80 - 105
Minimum thickness 1.5 (0.059) funder force of 196 N (20 kg, 44 Ib)] (3.54 - 4.13)
o Pedal ke wh i i
Drur repair limit 0: al stroke when warning switch comes 20 (0.79) or less
Maximum inner diameter 173.0 (6.81)
Brake shoe "backoff” adjustment 5 - 6 latches

BR-116
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