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IN TROUBLE DIAGNOSES”.
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PRECAUTIONS AND PREPARATION

Precautions

® Use brake fluid “DOT 3",

¢ Never reuse drained brake fluid.

¢ Be careful not to splash brake fluid on painted areas; it may
cause paint damage. It brake fluid is splashed on painted
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 fluid.

e Never use mineral oils such as gasoline or kerosene. They
wili ruin rubber parts of hydraulic system.

o Use torque wrench when installing brake tube.

WARNING:
¢ Clean brake pads and shoes with a vacuum dust colleclor
to minimize the hazard of airborne particles.

Special Service Tools

Tool number
{Kent-Moore No.j
Tool name

Description

KV991v0010
¢ — )

Brake fluid pressure

Measuring brake fluid pressure

gauge
NT151
KVS99P 1000 NSSAN @ & o Checking brake fluid pressure of ABS
UABSCHECKE Ame —= —— O
( — ) xve9asio00 actuator
ABS checker
NT165
Kv999P1010 Checking brake fluid pressure of ABS
{ — ) actuator
ABS checker adapter har-
ness
NT166
Commercial Service Tools
Tool name Description

(1) Flare nut crows foot
(3 Torque wrench

NT223

Gl
A
EM

Lc

EF
EC

FE
AT
PO
FA
RA
CH
ST
BF
HA

EL

BR-3
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CHECK AND ADJUSTMENT

UUUUUU/H/UU ax. line
? Min. line

SBR38IC

SBR418C

SBR99S

SBR419C)

716

Checking Brake Fluid Level

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

e Iffluid levei is extremely low, check brake system for ieaks.

e When brake warning lamp comes on even when parking
brake lever is released, check brake system for leaks.

Checking Brake Line

CAUTION:

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

replace damaged parts.

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

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

Changing Brake Fluid

CAUTION.:

o Refill with new brake fluid “DOT 3”.

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

e Never reuse drained brake fiuid.

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

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

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

3. Drain brake fluid from each air bleeder vaive 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’'.

Bleeding Brake System

CAUTION:

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

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

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

e Bleed air in the following order.

1. Left rear caliper

2. Right rear caliper

3. Left front caliper

4. Right front caliper
Connect a transparent vinyl tube to air bleeder valve.
Fully depress brake pedal several times.
With brake pedal depressed, open air bieeder 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 bleeder valve.

oA LN
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BRAKE HYDRAULIC LINE/CONTROL VALVE

Front brake

5BRIG2

GG94310000
O - 1

SBR500

4 =
/ ABS actuator Rear brake
Proportioning valve
{Do not disassemble.)
Brake booster
(%D Master cylinder
(O] : N-m {kg-m, ft-b)
——— : Primary line o : Flare nut
M . 15 - 18 (1.5 - 1.8, 17 - 13)
svsmm | Secondary line m : Connecting bolt
' 17 - 20 (1.7 - 2.0, 12 - 14) SBROBTC
Removal
CAUTION:

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

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

1. Connect vinyl tube to air bleeder valve.

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

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

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

Inspection

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

Installation

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

(iA

EW

LC

EF
EC

FE

AT

PD

EA

RA

EL
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BRAKE HYDBRAULIC LINE/CONTROL VALVE

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

valve.
3. Bleed air. Refer to "Bleeding Brake System” (BR-4).

Kveeivooio | Proportioning Valve

INSPECTION

CAUTION:

e Carefully monitor brake fluid level at master cylinder.

e Use new brake fluid “DOT 3.

e Be careful not to splash brake fluid on painted areas; it may
‘71\ V) cause paint damage. If brake fluid is splashed on paint

areas, wash it away with water immediately.
¢ Disconnect harness connectors from ABS actuator before
SBR542A checking.
1. Coennect toot to air bleeders of front and rear brakes on

either LH and RH side.

Tool number: KV831V0010 ( — )
2. Bleed air from Tool.
3. Check fluid pressure by depressing brake pedal.
Unit: kPa (kg/cm?, psi)

Applied pressure (Front brake) D, 7,355 (75, 1,067)
QOutput pressure (Rear brake) D, 5,100 - 5,492 (52 - 56, 739 - 796}

If output pressure is out of specifications, replace master
= P=P. -~ cylinder assembly.
7] M R R . o .
2 N 4, Bleed air after disconnecting Tool. Refer to “Bieeding
B w - 13
;NC{ D: s Brake System’ (BR-4).
= E ’//’ !
£2s 2= :
S a !
K '
[ 1Dy
oo
P: kPa (kg/cmy’, psi)
Front brake fluid pressure
SBRE43A
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BRAKE PEDAL AND BRACKET

Removal and Installation

Pedal bracket

16 - 22
(16 - 2.2, 12 - 16) Gl

ER

% ] AT ¢

Fulcrum shaft } > Elfﬂ?'@
.
[ 1a-16 (1.3 - 1.6, 9 - 12) i .
Stop lamp switch
3 A {D] 122-15 EE
B s-n ’ Return spring 12-159-11)
(0.8 - 1.1, 5.8 - 8.0) ]

AT
. ASCD cancel switch
12 - 15
1.2-159-1
( ' ED
Clevis pin B4,
RA

ﬁ: N-m (kg-m, ft-Ib} Brake pedal

SBR&31C

Inspection

Check brake pedal for following items.
e Brake pedal bend
% e Crack of any welded portion

.

]

Stopper

Clevis pin deformation
Crack or deformation of clevis pin stopper

=

SBRY937

BR-7 719



BRAKE PEDAL AND BRACKET

Lock nut

Input rod [C)16 - 22 (1.6 - 2.2, 12 - 1§)

Stop lamp switch
and ASCD switch

@12-15

(1.2- 15,9 - 11)

of Ce

Floor
carpet
QO
Dash—/ "l’\ Floor carpet
insulator
Floor \_
anel
P Dash insulator
[C]: Nem {kg-m, ft-ib)
SBR476C
—|  |~g—Stays inside
j%—j
14
N i 1
Input rod Lcravis pin
Lock nut

SBR930

720

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 1b)
with engine running
C,, C,: Clearance between pedatl stopper and threaded
end of stop lamp switch and ASCD switch
0.3 - 1.0 mm (0.012 - 0.038 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 “G,"” and “C,” with
stop lamp switich 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 depressed height is below specified value, check brake
system for leaks, accumulation of air or any damage to
components (master cylinder, wheel cylinder, etc.); then
make necessary repairs.

BR-8



MASTER CYLINDER

Reservoir cap
Qil filter @
Reservoir tank

MA

Seal (Do not reuse.} <@ EM

Cylinder body

Secondary piston / Q-ting Q L@
bl
assembly @ ~\\@/78lopper holt
Primary piston EF
assembly @ . E@

0.8 - 1.1, 5.8 - 8.0) FE
[O): Nem {kg-m, ft-b)

Stopper cap 629 M 0.7 - 0.9, 51 - 6.5

SBRO3BC

AT

Removal

CAUTION: PD

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

1. Connect a vinyl tube to air bleeder valve.

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

3. Remove brake pipe flare nuts.
4. Remove master cylinder mounting nuts. ﬂ

Disassembly

1. Remove valve stopper while pushing valve into cylinder ST
lightly.

2. Bend claws of stopper cap outward.

BFF

A

SBROIBA EL

3. Remove stopper bolt while pushing piston into eylinder.

SBR4358

BR-9 721



MASTER CYLINDER

Secondary piston

DD

Primary piston

L

SBRO12A

SBR575C

722

Inspection

Check for the following items.

Replace any part if damaged.
Master cylinder:

¢ Pin holes or scratches on inner wall.
Piston:

e Deformation of or scratches on piston cups.
Stopper cap:

o Damage or excessive deformation of claws.

Assembly

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

1. Lightly push pistons in and assemble valve stopper.

Bend claws inward.

Install stopper cap.

Install reservoir tank oil seals.

Push reservoir tank into master cylinder.

SR

Installation

CAUTION:
¢ 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.
8 - 11 N'm (0.8 - 1.1 kg-m, 5.8 - 8.0 fi-lb)
3. Fit brake lines to master cylinder.
4. Torque flare nuts.
15-18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft-Ib)
5. Fill up reservoir tank with new brake fluid.
6. Connect a vinyl tube to air bleeder of master cyiinder.
7. Open air bleeder of master cylinder
8. Have driver slowly depress brake pedal and hold.
9. Close air bieeder.
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 fi-ib)
13. Bleed air from each caliper. Refer to ‘“Bleeding Brake
System’’ (BR-4).

BR-10



BRAKE BOOSTER

On-vehicle Service

OPERATING CHECK

e Depress brake pedal several times with engine off, and
check that there is no change in pedai stroke. Gl

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

AIRTIGHT CHECK

o Start engine, and stop it after one or two minutes. Depress
SBRO0ZA brake pedal several times slowly. If pedal goes further FE[j

WA

down the first time and gradually rises aiter second or third

time, booster is airtight.

Depress brake pedal while engine is running, and stop LG
engine with pedal depressed. If there is no change in pedal
stroke after holding pedal down 30 seconds, brake booster EE &

is airtight. zC
[FE
SBREI2C AT
U Snap pin _\ﬁr Gasket Removal
=) CAUTION: PD
e Be careful not to splash brake fiuid on painted areas; it may
L cause paint damage. H brake fluid is splashed on paint
™ s areas, wash it away with water immediately. A
\%SJ (1.3 _16_ e Be careful not to deform or bend brake lines, during
9-12) > removal of booster.
Clevis pin =g
Brake booster
H 8-11(08 -11, IUJ ¢ N-mt {kg-m, ft-Ib)

5.8 - 8.0)

SBR232C

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

2. Remove clevis pin (brake pedal to booster input rod).

3. Remove mounting nuts (brake pedal bracket to booster).

4. Draw out booster assembly. BE
A
EL

Inspection

Output rod length

OUTPUT ROD LENGTH CHECK

1. Apply vacuum of —66.7 kPa (-500 mmHg, —19.69 inHg) to
brake booster with a handy vacuum pump.
2. Check output rod length.
Specified length:
10.275 - 10.525 mm (0.4045 - 0.4144 in)

i

il

SBR281A

BR-11 723



BRAKE BOOSTER

724

Installation

CAUTION:

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

e Replace clevis pin if damaged.

e Refill with new brake fluid “DOT 3”.

e Never reuse drained brake fluid.

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

2. Connect brake pedal and booster 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-1b})

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

5. Adjust brake pedal if necessary. Refer to “Adjustment’” in

“BRAKE PEDAL AND BRACKET" (BR-8).

BR-12



VACUUM PIPING

Removal and Installation

CAUTION:
When installing vacuum hoses, pay attention to the folHowing
-1 More than 24 mm points.
{0.94 In) e Do not apply any oil or lubricants to vacuum hose and Gl
check vaive.
¢ Insert vacuum tube into vacuum hose more than 24 mm
(0.94 in). MA
Connect hose until it contacts
protrusion on vacuum tube.
SBR2258 EM

¢ Install check valve, paying attention to its direction.

=EE :
EF &

EC
Intake manifold
; e =E
SBR4GBA ' AY
Inspection
HOSES AND CONNECTORS PD
Check vacuum lines, connections and check valve for
airtightness, improper attachment chafing and deterioration. FA
RA

CHECK VALVE

Check vacuum with a vacuum pump. §T
QOOSM side E"Q'"e S'D Connect to Vacuum should exist.
booster side BF
u P t
Con'nect .D Vacuum should not exist.
engine side. A
SBRO434 EL

BR-13 725



FRONT DISC BRAKE

Inner pad on RH brake

Pad Replacement

WARNING:

Clean brakes with a vacuum dust coliecior to minimize the

hazard of airborne particles.

CAUTION:

® 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.

sorogeal @ If shims are rusted or show peeling of the rubber coal,
replace them with new shims,

e |t is not necessary to remove brake hose connecting boll
except for disassembly or replacement of caliper assem-
bly. In this case, suspend cylinder body with wire so as not
to siretch brake hose.

o Carefully monitor brake fluid level because brake fluid wil}
return to reservoir when pushing back piston.

1. On right brake, disconnect sensor harness connector and
bracket from cylinder body.

2. Remove lower slide pin bolt.

3. Pivoteylinder body upward and suspend with wire. Rernove

SBR46EC pad retainers, and inner and outer shims.
Pad wear limit: 2.0 mm {0.079 in)

4. Replace both inner and outer pads and shims.

5. Apply brake grease to backplate of pads and both sides of
inner and outer shims.

6. Install pad retainers and brake pads with the shims.

e Check diagnostic information display does nol indicate
brake pad wear by performing road test.

SBR302C

Slide pin
EAR) to sliding portion
83 - 93

(8.5 - 8.5, 61 - 89)
Inner shim
cover

&) - Pf;@
7-20,12 - 14
Copper washer §¢ ’ \/ﬁ

Air bleeder cap 39

Air bleeder
M 7-9(07-09, 51 - 8.5)

g

Front

Cylinder body

Torque member fixing bolts

[R72-97 7393 53 -7 Special washer

Pin boot $34 IR ()
Pad retainer lEEAP)

Torgue member

ik = 1)
% to pad
) contact area
Pin boot
DER®
Outer shim cover
Piston seal =
L NERAR &
N Piston

Pad retainer ()

Nem (kg-m, f-ib)
PBC {Poly Butyl Cuprysil) grease
or silicone-based grease point
Rubber grease point

Brake fluid point
SBR533C

726
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FRONT DISC BRAKE

Removal

WARNING:

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

Remove torque member fixing bolts and connecting bolt. Gl
It is not necessary to remove connecting bolt excepl for disas-
sembly or replacement of caliper assembly. In this case, sus- MA
pend caliper assembly with wire so as not to stretch brake
hose.

SBRO0SB EM

Disassembly

WARNING: LC

Do not place your fingers in front of piston.

CAUTION: EE

Do not scratch or score cylinder wall. EG

1. Push out piston and piston boot with compressed air.

2. Remove piston seal with a suitable tool. EE
SBROBSA AT

Inspection — Caliper

CYLINDER BODY

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

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

CAUTION:

Use brake fluid to clean. Never use mineral oil.

PD

PISTON ST

CAUTION:
Piston sliding surface is plated. Do not polish with emery paper
even if rust or foreign materials are stuck to sliding surface, BF

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

SLIDE PIN, PIN BOLT AND PIN BOOT EL

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

BR-15 727



FRONT DISC BRAKE

SBRO19B

SBR020B

Boot

Piston seal

Cyfinder body

Piston

SBR574

Special washer

SBRY9BA

728

Inspection — Rotor

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

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

in FA section.
Maximum runout:
0.07 mm (0.0028 in)

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

THICKNESS
Thickness variation (Al least 8 positions):
Maximum 0.07 mm (0.0004 in)
It thickness variation exceeds the specification, turn rotor with
on-car brake lathe.
Rotor repair limit;
26.0 mm (1.024 in)

Assembly

1. Insert piston seal into groove on cylinder body.

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

3. Properly secure piston boot.

Installation

CAUTION:
o Refill with new brake fluid “DOT 3”.
e 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.
4. Bleed air. Refer to "'‘Bleeding Brake System”.

BR-16



REAR DISC BRAKE

Pad Replacement

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

CAUTION:

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

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

e If shims are rusied or show peeling of rubber coat, replace
them with new shims.

e I 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 1o stretch
brake hose.

1. Remove master cylinder reservoir cap.

2. On right brake, remove wire harness by pushing it toward
pad and turning it counterclockwise. Then puil it out.

SBROSIA

3. Remove lower pin bolt.

4. Open cylinder body upward. Then remove pad retainers,
and inner and outer shims.

Pad wear limit:
2.0 mm (0.079 in)

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

e Replace brake pad sensor with a new one when brake pads
are replaced.

e Check diagnostic information display does not indicate

SBR29EC brake replacement by performing road test.
38 - 52
r o (39 - 5.3,
Eye bolt -4 nner shim 28 - 38) —@
Mﬁ ;% (3.2 - 42, gyim insulator ;
(17 - 20, o3 -
12 - 14) Shim cover
Copp;F washer Q
’> Special
washer
M :n.-?g_ 0.9, Pin boot (2
51-65) NE2ER
Outer shim
/ Pad
@ ' Pad retainer lB(P)
1o pad contact area
Cylinder body 7 © Nem (kg-m, ft-lb)
Piston seal Q [[(%J: PBC (Poly Butyl Cuprysil) grease
Q Piston F1(B® et or silicone:based grease point
ER R : FRubber grease point
Front Dust seal = Retainer ’B) :  Brake fluid point
SBRS534C

BR-17

A&

EM

LC

EF &

jan

[ird

AT

pr=2)

UIE_',‘

(o

EL
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REAR DISC BRAKE

SBR02BA

SBR772

730

Removal

WARNING:

Clean brakes with a vacuum dust collector 1o minimize the
hazard of airborne particles.

Remove torque member fixing bolts and connecting boit.

On right brake, disconnect sensor harness.

Il is not necessary fo remove connecting bolt except for disas-
sembly or replacement of caliper assembly. In this case, sus-
pend caliper assembly with wire so as not 1o streich brake
hose.

Disassembly

WARNING:

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

Do not scraich or score cylinder wall.

1. Remove dust cover retainer with a screwdriver.

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

Inspection — Caliper

CYLINDER BODY

o Check inside surface of cylinder far 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 H 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 ohserved.

BR-18



REAR DISC BRAKE

Inspection — Rotor

RUBBING SURFACE
Check rotor for roughness, cracks or chips.

Gl
MA
EM
RUNOUT
1. Secure rotor to wheel hub with two nuts (M12 x 1.25). LE

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

SBRO1OE AT

THICKNESS
Rotor repair limit: Minimum thickness PD
8.0 mm {0.315 in)
Repiace rotor if any of the above did not meet the specifications.

EA
RA
SBRO20B ﬂ
Assembly
Boot . . . ) ST
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 instal piston.
Piston seal 3. Properly secure piston boot. BF
) 4, Secure piston boot with retainer.
Piston
(A,
Cytinder body
SBR574 EL
installation
Allgn///
CAUTION:

e Refill with new brake fluid “DOT 3.
e Never reuse drained brake fluid.

1. Install caliper assembly.
Do not forget to install shims and washers.

2. Instali brake hose to caliper securely.
3. Install ail parts and secure all bolis.
4, Bleed air. Refer to "'Bleeding Brake System’ (BR-4).

SBRO0ZB
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REAR DISC BRAKE

Parking Drum Brake

oa‘

5/

® 7 Guide

?ﬁ |
Anti-rattle spring

®
plate
Return spring
Strut ; &>
Spring
%

Retainer

;
Return spring x
Adjusting screw

78 - 98
(8 - 10,

—

Adjuster

spring

A Heiailner @’\ Baffle plate

nti-rattle sprin

. pring Anti-rattle pin IUJ . Nsm (kg-m, ft-Ib)

Anti-rattle pin B=N (8 : Brake fluid point SBR298C
REMOVAL
WARNING:

SBRO23B

¥

(M8 x 1.25]

SBR764A

SBR765A

732

Clean brakes with a vacuum dust coliector fo minimize the

hazard of airborne particles.

CAUTION:

Make sure parking brake lever is released completely.

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. Remaove disc rotor (With parking drum brake).
Tighten two bolts gradually if disc rotor is hard to remove.

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

4. Remaove adjuster.

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

BR-20



REAR DISC BRAKE
Parking Drum Brake (Cont’'d)

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

. @l
Retainer
ring 2{) Toggle lever
MA
SBRO4TA E
INSPECTION
Check lining thickness. LE
Lining wear limit {(A): 1.5 mm (0.059 in)
Replace brake shoes if lining is worn beyond wear limit. EE &
EC
FE
SBRO21A _ AT
INSTALLATION
1. Fit toggle lever to brake shoe with retainer ring. PD
Toggle Pay attenfion to retainer ring direction.
lever
FA
RA

! Brake grease
paint SBRO4BA

2. Apply brake grease o the contact areas shown at left.

ST
Bl

A

EL

SBRT68A

3. Shorten adjuster by rotating it.
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

SBRY4DA

BR-21 733



REAR DISC BRAKE
Parking Drum Brake (Cont'd)

C—— o [ 6. Check all parts are installed properly.
Return e —t Return spring . . . -
spring TN A Pay atiention to direction of adjuster.
= e

L #~— Toggle
AR 4 lever
N spring = Adjuster // 5BRO24B
— SHOE CLEARANCE ADJUSTMENT
-1, Remove adjuster hole plug, and turn down adjuster wheel
BYZSN with a screwdriver until brake is locked.
@:j Make sure that parking control lever is released completely.
/ 2. Return adjuster wheel 5 to 6 latches.

V] 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
™ hole plug Screwdriver — “PARKING BRAKE CONTROL" (BR-24).
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 vehicle
forward 100 m (328 ft) at approximately 35 km/h (22 MPH).

4. Whife 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.

734 BR-22



PARKING BRAKE CONTROL

Os2-a3

[0} : Nem (kg-m, ft-Ib)

(0.33 - 0.44, 24 - 3.2)

32-43
(0.33 - 0.44, 24 - 3.2)

32-43
{0.23 - 0.44, 2.4 - 3.2)

Front cable

1

\6&{0‘]841

Adjuster i {0.8 - 1.1,
R.H. rear cabie 58 - 8.0)
/ﬂ 8-11(08-11,58-8.0)
l\l

--_.H. rear cable

? —[) 32- 43
(033 - 0.44, 24 - 3.7)

s8-11
e -11,
Equalizer {08 - 1.1, 5.8 - 8.0)

SBR566C

Removal and Installation

e Parking brake cables can be removed without removing
pedal assembly.

¢ In order to remove front cable, it is necessary to remove
center console. (Refer to “INSTRUMENT PANEL" in BF sec-
tion.)

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

o The figure at left shows how front and release cables are
connected to pedal assembly.

\
\ SBRO04B

BR-23

A

EM

LG

EF &
EC

FE

FD

FA

RA

ST

BIF

A

EL
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PARKING BRAKE CONTROL

SBR032A

196 N {20 kg, 44 Ib)

SBREBZ5A

736

Inspection

1. Check pedal assembly for wear or other damage. Replace
if necessary.

2. Check wires for discentinuity 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 adjustiment before adjusting control lever stroke.

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

ey

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

4, Bend parking brake warning lamp switch plate so that
brake warning lamp goes on when parking brake pedal is
depressed “A’” mm (“A" in).

“A’: 20 mm (0.79 in) or less

BR-24



ANTI-LOCK BRAKE SYSTEM — ABS —

System Components

Actuator

Warning lamp

Control unit

Front wheel sensor

Rear wheel sensor

SERS594C

Hydraulic Circuit

Proportioning valve
(Do not disassemble.)

Master cylinder /’:H
Brake booster

Front RH wheel - - - - - -
Feeling Feeling
| Check valve vaive valve

Check valve |
(Fromt LH) (Front) (Rear) (Rear) l

Rear RH wheel

Caliper

Relief )
v;::,g Relief valve
/ (Front) (Rear)
GCaliper . I IBJ _g E !
—— o —
88 5E 38
. LS Accumulator ]
e e
Check valve : z —I
(Front %’ h(
RH) |, f
Front LH wheel P e U ) H
5+ Solenoid Pump ! )
= valve L g E".”D__l
K ] (Front D.C. motor
RH)
¥ 1
Reservoir Reservoir
(Front) {Rear)

=

SBR51TA

BR-25
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LC

EF
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PD

FA

RA

ST

BIF

i,

EL
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ANTI-LOCK BRAKE SYSTEM — ABS -

iagram
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ANTI-LOCK BRAKE SYSTEM — ABS —

Removal and Installation

CAUTION:
Be careful not io damage sensor edge and sensor rotor teeth.

In case the front wheel hub or final drive assembly needs to be
removed, disconnect the ABS wheel sensor from the assembly
and move it away. Failure to do so may result in damage to the
sensor wires making the sensor inoperative.

MA
FRONT WHEEL SENSOR
ERM
LC
&

EC

{3111 - 16 N-m (1.1 - 1.6 kg-m, 8 - 12 H-Ib) FE

SBR222C
REAR WHEEL SENSOR

AT

43 -59 Y

€\H (044 - 0.60, 3.2 - 4.3) PE

Rear speed sensor
FA
Cl11-16(11-16,8 -1
Drive pinion nut Final driva 8T
[ +86 - 284 (19 - 30, 137 - 217)
Sensor rotor
BF
Companion flange
: Nem (kg-m, fi-lb)

M SBR520A MA
EL

ABS CONTROL UNIT

FSl=LED indiw
ABS _contral unit

SBR573C

BR-27 739



ANTI-LOCK BRAKE SYSTEM — ABS —

G e
Acluator

SBR5TE0

740

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 hrake fluid. Then bleed air. Refer to
“CHECK AND ADJUSTMENT”,

Connect brake tubes temporarily.
Secure fixing nuts,

Torque brake tubes,

Connect connectors and batiery cable.

bl A

BR-28



TROUBLE DIAGNOSES FOR ABS
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TROUBLE DIAGNOSES FOR ABS
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L

SEF234G
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The ABS system has an electronic control unit to control major
functions. The control unit accepts input signals from sensors
and instantly drives actuators. It is essential that both kinds of
signals are proper and stable. At the same time, it is important
that there are no conventional problems such as air leaks in the
booster or lines, lack of brake fluid, or other problems with
brake system.

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

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

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

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

BR-30



TROUBLE DIAGNOSES FOR ABS

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

WORK FLOW

CHECK IN

Reference item

r

LISTEN TO GUSTOMER COMPLAINTS

r

DIAGNOSTIC WORK-
SHEET
{See page BR-32))

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

Symptom Chart
(See page BR-33))

Y

» DIAGNGSTIC
WORKSHEET
(See page BR-32))

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

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

Not seli-diagnostic

item l

Malfunctioning

ELIMINATE GOOD SYSTEMS ON GOOD

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

PARTS

Self-diagnostic item

DETERMINE MALFUNG-
TIONING CIRCUIT(S) OR
PART(S}.

Seif-diagnosis
(See page BR-37.)

Self-diLgnosis
\d ¥

ELIMINATE GCOD PART(S), HARNESS(ES)
OR CONNECTOR(S) THROUGH ELECTRI-
CALLY TESTING

Malfunctioning parts

connector(s)

harness{es) and l

NG

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

o Ground Circuit Check
(See page BR-39.)

INSPECTION ON THE BASE
OF EACH COMPONENT

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

¥

REPAIR REPAIR OR REPLACE

X 3

FINAL CHECK

Y

CHECK OUT

BR-31
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TROUBLE DIAGNOSES FOR ABS

KEY

WHAT
WHEN
WHERE .....
HOW

.....

POINTS

Vehicle model

Date, Frequencies

Roead conditions

Qperating conditions,
Weather conditions,

Symptoms

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 complaintis, even if the system is normal.

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

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

SBRI39B . L .
shown below in order to utilize all the complaints for trouble-
shooting.

Worksheet sample

Customer name MR/MS Model & Year VIN

Engine # Trans. Mileage

incident Date Manuf. Date In Service Date

Symptoms L] Pedal | | 0 O Ll 3
vibration Warning Long Abnormal ABS does not | ABS works ABS works
and noise |activates stopping pedal action |work but warning frequently

distance activates

Engine conditions

] When starting L] After starting
{1 Engine speed: 5,000 rpm or more

Road conditions

O Low friction road ([ Snow [0 Gravel [] Other)
O Protrusion

Driving conditions

[0 High speed cornering

[0 Vehicle speed: Greater than 10 km/h {6 MPH)
[ Vehicle speed: 10 km/h {6 MPH) or less

L] Vehicle is stopped

Applying brake conditions

O Suddenly
1 Gradually

Other conditions

U Operation of electrical equipment
OO0 Large pedal stroke
1 Operation of cluich

744
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TROUBLE DIAGNOSES FOR ABS

Symptom Chart

BR-33

£e84,
E E oo BR-84 Actuator inspection O
0N 'S
[ S B
o] Q=
T o= o BR-39 Motor ground O
[== s}
3 o ad
oL o
goo BR-39 Gonirol unit ground O
BR-47 Diagnostic Procedure 11 O O O o o O
i
g ZI BR-47 Diagnostic Procedure 10 O (&7 O O O O
=
i
:.L? €z BR-48 Diagnostic Procedure 9 @] C O O Q o
0% g
Lo E BR-45 Diagnostic Procedure 8 O O & O O O
5E=
g =
=i BR-44 Diagnestic Procedure 7 O O O 0 O O
&
BR-43 Diagnostic Procedure 6 O & O O O O
BR-43 Diagnostic Procedure 5 @]
o
|
b BR-42 Diagnostic Procedure 4 O
S
E BR-42 Diagnostic Procedure 3 O
I3
:5“1 BR-41 Diagnostic Procedure 2 Q
2
BR-40 Diagnostic Frocedure 1 O
é BR-36 Preliminary Check 3 O O o} O Q O
6
P23
g BR-35 Preliminary Check 2 O O
E
)
o BR-34 Preliminary Check 1 O O
2 3 c g
] c 2 =
w € g g x 5
(o] o e 2 o g %
= < s | o1 3 z 3
T Q s g & = = " £
Q i} O L o =] o 5 8
w s g i £ @ 3 s 33
2 5 2 Sl s | E|E 8| 83
T © S a z 3 < < <8

@l

MA

EM
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FEE
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8
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TROUBLE DIAGNOSES FOR ABS

TUUIEIT
=

CK

MAX

MIN

Max, line

Min. line

SBR418C

Preliminary Check 1

Check brake fivid level in reservoir tank.

Low fluid level may indicate brake pad
wear or leakage from brake line.

Y

SBR369C

Check brake line for leakage.

NG

Y

Repair,

OK

o

Y

Check brake booster for operatien and
air tightness.

BOOSTER (BR-11).

NG

Refer to ""On-vehicle Service" of BRAKE

OK

Replace.

")
%

= '

b

SBRO5BC

Check brake pads and rotor.
Refer to “Inspection’ of FRONT and

REAR DISC BRAKES (BR-14, 17).

NG

hd

OK

v

Replace.

Check brake fiuid level in reservoir tank.

NG

¥

Fill up brake fluid.

OK

END

SBRO5SC

746
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TROUBLE DIAGNOSES FOR ABS

SBRATTC

SBRATBC

SBR479C

Preliminary Check 2

Check sensor clearance.
Clearance = A-B

Clearance mm (in)

Front wheel sensor

0.21 - 0.71
{0.0083 - 0.0280)

Rear sensor

0.35 - 0.625
(0.0138 - 0.0246)

oK

B |

NG

L J

Check sensor for
the foilowing
items:

@ Dust, foreign
materials, etc.,
at fastening por-
tion

e Improper instal-
lation

e Breakage

NG

OK

- Repair or replace mal-
functioning sensor.

Check sensor rotor for teeth damage.

NG

SBR480C

BR-35

.| Replace sensor rotor
| with wheel hub or com-

panion flange as a set.

MA

EM

LC

EF &
EC

FE

AT

PD

FA

RA

ST

BF

HA

EL
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TROUBLE DIAGNOSES FOR ABS

E]

See page BR-38

{For the location of connectors)

Preliminary Check 3

SBR48B1C
@
Q @ W}n SECLJRITY \
CHULTABS'_
AN
SBR578C

|

VA
~LH rear spe\a\ker/ /_> O

=g
ABS control unit

N

SBR5T4C
L @D e _V;ECUF!WY &
CRUISE ABS 4

8BR577C

Measure each sensor resistance. NG_ Replace.
0.8 - 1.2 k(2 i
OK
B
4
Check warning lamp activation. NG_ Check fuse.
When ignition switch is turned on, Check bulb condition and
warning lamp turns on. remedy.
K i d
OK . ee[? engine on an
running
% e Counter the number of
v NG .
) — »| LED flashes during 5 1o
Check wa!fnlng lamp for dleactlvatlon. 10 second “OFF”
When engine starts, warning lamp period.
deactivates.
OK
y
Go to Self-diagnosis.
(See next page.)
.
Drive vehicle at 30 km/h (19 MPH} for at
least one minute.
® 4
NG

Ensure warning lam
driving.

p remaing off while

OK

1

If Preliminary Check
and there is abnorm
perform Preliminary

2 is not performed
al ABS operation,
Check 2.

——— "
. A
S5BR336C

748
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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 Table, the control unit performs sefi-diagnosis.

To obtain satisfactory self-diagnosing results, the vehicle must be driven above 30 km/h {19 MPH) for at
l[east one minute before the self-diagnosis is performed. 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.
Both the warning light and the LED persistently activate, even after a malfunctioning part or unit has
been repaired, unless 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 to ensure that
the malfunctioning part or unit has been repaired properly.

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-
cuit is malfunctioning.

Na. of LED ilashes Malfunctioning part or unit Diagnostic Procedure
1 Left front actuator solenoid circuit
2 Right front actuator solenoid circuit Diagnostic Procedure 6
dord Rear actuator solencid circuit
5 Left front wheel sensor circuit
[ Right iront wheel sensor circuit Diagnostic Procedure 7
7or8 Rear wheel sensor circuit
9 Motor and motor relay Diagnostic Procedure 8
10 Solenoid valve relay Diagrostic Procedure 9
16 or continuous Control unit Diagnostic Procedure 10
Warning ait(;vFa;?s and LED Power supply or ground ¢ircuit for controf unit Diagnostic Procedure 11
Example
Improper operation of ieft front rotor sensor circuit
L 1 cycle
LED "ON"
LED “OFF" l—‘ L—I L-l L—l I—_'“ Repeat

" 5 - 10 sec,

1- 2 sec,

SBR535C
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TROUBLE DIAGNOSES FOR ABS

Component Parts and Connector Locations

Actuator and
actuator connector

E Control unit and ¢entrol unit connector

O

Rear wheel sensor

Front wheel sensor Rear wheel sensor connector
E Froent LH wheel sensor connector

Front RH wheel sensor cannector

N

|~

Rear wheel

750

SBR579C
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TROUBLE DIAGNOSES FOR ABS

Ground Circuit Check

ACTUATOR MOTOR GROUND
¢ Check resistance between both terminals.

Resistance: 0Q @l
M2,
\ SBR58OC EM
Cantrol unit connector CONTROL UNIT GROUND
e e Bl ):” ¢ Check resistance between both terminals. LG
[HE = EDS A SRR 14]1alx[17]1e] RGSiS'lance: og

‘ DISCONNECT EF
. L€ £

i AT

SBR520C

Circuit Diagram for Quick Pinpoint Check
e The unit side connectors with a double circle " )" are connected to the harness side connectors
shown in the ““Component Parts and Connector Locations’. (See page BR-38.)
e The terminal numbers in the connector coincide with the circuit numbers surrounded by a single zj

circle * O "
STOR_LAMP FUSE RA
IGNITION SWITCH
FUSE [~ ON or START
BATTERY [~ O O

] I
ABS
ABS ACTUATOR
L .

To stop and tail|<+——s

lamp senzor MOTOR
MOTOR .
L RELAY FUSIBLE  FUSIBLE 8T
SENSDR .) = J LINK LINK
o ——
NIl

BATTTERY H‘A

d.

CONTROL
UNIT

o [se

RELAY - Eﬁ:’
232
REAR —q
e
SOLENGID AT

ALTERNATOR

MBROG7A
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TROUBLE DIAGNOSES FOR ABS

Diagnostic Procedure 1
Brake pedal . . ]
SYMPTOM: Pedal vibration and noise
Refer to worksheet result.
Check whether the symptom appears Yes; When brake is suddenly
only when brake is applied suddenly. | applied, ABS works and
N produces pedal vibration
© or noise.
SAT7O7A Check whether the symptem appears Yes‘ Refer to Preliminary
only when engine is started. "| Check 3 result (BR-36).
No
v
Check whether the sympiom appears Yesh Check whether the symp-
ontly when the vehicle speed is within 10 | tom disappears within 5
km/h (6 MPH) after starting engine. seconds.
No lNo Yes
4" ® A4
Check whether the symptom appears ABS may sometimes
while the vehicle is being driven. operate when load is high
and voltage Is low due to
Yes No insufficient allernator out-
put.
Brake pedal
® No (Appears when brake is not
v applied.)
Check whether the symptom appears Check if there are any
when brake is applied gradually. " | conditions, ameng those
v listed below, when symp-
es tom appears.
# Shifling
e Operating clutch
SAT7OTA e Passing protrusion
lNo Yes
A
Under these conditions
individual wheel speed
¢an change suddenly.
This may sometimes
cause the ABS to oper-
ate.
L 2
Check if there are any conditions, Yes | ror such conditions, if
among those listed below, when symp- "| wheel speed is consider-
tom appears. ably different between
® Low friction road front and rear or left and
e High speed cornering right, ABS wil! work nor-
e Passing protrusion mally.
No
< ®
L
®

752 BR-40




TROUBLE DIAGNOSES FOR ABS _
Diagnostic Procedure 1 (Cont’d)

Check whether engine speed is over Yes_‘ Vibration related to sen- Gl
5,000 rpm with vehicle stopped. | sor may cause ABS
No operation. WA
.
Check whether electrical equipment No .| Refer to Preliminary
switches are operated. "1 Check 3 result. {(BR-36) EM
Go to Self-diagnosis.
Yes
(See page BR-37.)
LG
A 4
Replace control unit.
EF &
EC
FE
AT
Diagnostic Procedure 2
SYMPTOM: Long stopping distance FD
Refer to worksheet results.
Check if road condition is slippery with Yes‘ Stopping distance may Py
snow or gravel, "] be longer than vehicles
which are not equipped
N RA
© with ABS.
SBRS30A| | Disconnect actuator connector and No | Refer to Preliminary
check whether stopping distance is still "| cheek 3 result. ({BR-36)
long. Go to Self-diagnosis. 8T
You {See page BR-37.)
Perform Preliminary Check 1 and air BF
bleeding.
HA
EL

BR-41 753



TROUBLE DIAGNOSES FOR ABS

SBR540A

SBR581C

754

Diagnostic Procedure 3
SYMPTOM: Abnormal pedal action

Refer to worksh

eel results.

Check whether brake pedal stroke is Yesk Vehicle equipped with
abnormally large. ABS may have a ten-
o dency for large pedal
strokes.
¥
Check that brake pedal force is firm but | Y®S | Normal condition.
brake is effective. "
No
A 4
Yes

Disconnect actuator

connector and

check whether brake is effective.

b4

No

r

3

Perform Preliminary

Check 1.

Diagnostic P

rocedure 4

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

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

Check whether warning activates. Y85 | pefer to Preliminary
NG " | Check 3 result. (BR-36)
Go to Self-diagnosis.
(See page BR-37.)
¥ }
Yes

Check whether vehicle speed is under

10 km/h (6 MPH).

¥

ABS does not work in
this condition,

¥

Neo

Refer to Preliminary

Check 3 result.

h 4

OK but ABS
still does not work.

Check actuator by referring to Electrical

Components Inspect
(See page BR-84)

ion — ACTUATOR.

BR-42




TROUBLE DIAGNOSES FOR ABS

Diagnostic Procedure 5

SYMPTOM: ABS works but warning activates.

Control unit connector (13

Dz elei X IXDIesDe7raps DADJae Dfa4pos]
12D+ D6 174 3 Lol s el

DISCONNECT

"

(13

s,
L -~
SBR521C
E Actuator connector
DISCORNECT e
A1]5]8 18 1
g2 3
. -

SBRSEER

CHECK SOLENQID VALVE RESIS-
TANCE.

Disconnect control unit connector.
Check resistance between control unit
harness connector terminals shown
below.

Flashing number 1: §2 and (@
Flaghing number 2: § and @
Flashing number 3 or 4: 62 and
Resistance: 0.7 - 1.6Q

OK

Reptace control unit.

NG

h 4

Disconnect actuator connector.

Check resistance between actuator con-
nector (actuator side) terminals shown
below.

Flashing number 1: (& and @
Flashing number 2: (& and (@
Flashing number 3 or 4. (8 and (3
Reslstance: 0.7 - 1.60}

oK

Repair harness between

NG

4

Replace actuator.

BR-43

actuator connector and
control unit connector.

Check whether alternator produces No . | Remedy.
proper output. " Gl
Refer to EL section.
Yes WA
¥
Check whether battery has enough volt- No . | Remedy.
age. " ERA
Refer to EL section.
Yes e
¥
Refer to Preliminary Check 3 result, =g
Go to Self-diagnosis. (See page BR-37.) EF &
EC
FE
a7
Diagnostic Procedure 6
=)
ACTUATOR SOLENOID (LED flashing number 1 - 4) FD
Remove battery negative terminal con- EA
nector.
A
B ! R

755



TROUBLE DIAGNOSES FOR ABS

Control unit connector Diagnostic Procedure 7

|:|: D T B P i E el ,)]’ WHEEL SPEED SENSOR (LED flashing number 5 - 8)
(T2 5 4 [XT6 [7 D S B D<o R oG 78]

Remocve battery negative terminal con-

& DISCONKECT nector.
HS.
Y
e o CHECK SPEED SENSOR RESISTANCE. | 9K | Replace control unit.

SBR522C| | Disconnect control unit connector.
Check resistance between control unit
harness connector terminals shown
below.

Flashing number 5: (@ and (&
Flashing number &: 40} and @b
Flashing number 7 or 8: (@ and ()
Resistance: 0.8 - 1.2 kQ

NG

r

Refer to Preliminary Check 3 result. NG__ Replace sensor.

Check whether sensor has 0.8 - 1.2 kKQ
resistance.

OK

Y

Repair harness between sensor con-
nector and control unit connector,
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TROUBLE DIAGNOSES FOR ABS

Contral unit connector
[[en2 1 <x]esi ]e7|28lea [ =< Jae] < a4 S
[ T IxT+ D6 [7 DT s e DT ar s ]

QiSCONNECT

T

H.S.

T

SBR523C

[E]

Actuator cannector

DISCONNELT | iER)
€M

)
@T

SBR5698B

Diagnostic Procedure 8

ACTUATOR MOTOR RELAY (LED flashing number 9)

Removse battery negative terminal con-
nector.

A J

Front SBR98EA
= =
> 11/ 5|6
= gy
DISCONNECT
J
SBRST0B)

MA

EM

LC

EF &

SBRE82C

CHECK MOTOR RELAY COIL RESIS- NG | Disconnect actuator con-
TANGCE. | nector.
Disconnect control unif connector. Check resistance
Check resistance between control unit between actuator con-
harness connector terminals 47 and B . nector (actuator side)
Resistance: 45 - 55() terminals and (&.
OK Resistance: 45 - 55(}
OK NG
v
Replace motor
relay.
Y
Repair harness beiween
actuator and control unit.
= ‘
CHECK MQOTOR RELAY DEACTIVATION. Yes‘ Replace motor relay.
Disconnect actuator connectlor. o
Check continuity between actuator con-
nector {actuator side) terminals (4 and
a0 .
No
Check if motor's fusible link named No N Perform Elecirical Com-
“ANTI SKID 30A™ is blown. | ponents Inspection —
ACTUATOR.
Yes
(See page BR-48.)
OK NG
L4
Replace fusible link, Replace actua-
tor.
Y

BR-45

Replace control unit.

EC

FE

AT

PD

FA

RA

S

BF

HA

EL
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TROUBLE DIAGNOSES FOR ABS

Control unit connector

]

L] e EEN ER B ] MO SE R ET T
24 T e |7 D o Lol DL+l spi 7t

e

DISCONNECT

b

SBR524G

Actuator connector

5}
@ PISCONNEET Py
&

cl6)

sy )

N

LBl

SBRE72B

Diagnostic Procedure 9

ACTUATOR SOLENOID VALVE RELAY ({LED flashing

number 10)

Remove battery negative terminal con-
nector.

Y

CHECK SOLENOID VALVE RELAY COIL  [NG | Check resistance
RESISTANCE. "] between actuator connec-
Disconnect control unit connector. tor (actuator side) termi-
Check resistance between control unit nals @ and (5.
harness connector terminals & and 43 . Resistance: 80 - 90}
Resistance: 80 - 300} OK NG
OK

v

Replace sole-

noid valve relay.

'
Repair harness between
actuator and control unit.
B
¥
CHECK SOLENOID VALVE RELAY DEAC- | Yes | Replace solenoid valve
TIVATION. 7| relay.
Disconnect actuator connector.
Check continuity between actuator con-
nector {actuator side) terminals (§ and
@.
No
No

Check if solenoid valve relay fuse is
biown.

Yes

Replace fuse.

Front $BRIBIA
Actuater connector
@ DISCONNELT
4€ -]
~7[e ]2/
- A
SBR573B

758

BR-46

. | Pertorm Electrical Com-

ponents Inspection —

ACTUATOR.
lOK

(See page BR-48)
NG

Replace control

unit.

¥

Replace actuator.




TROUBLE DIAGNOSES FOR ABS

Controi unit connector

20]21 e 1272829 32| x[34 p5
1|2 4 617 Sjiol 14]1 L7|LB)

DISCONNECT

SBR525C

Diagnostic Procedure 10

CONTROL UNIT (LED flashing number 16)

Control unit malfunction.

¥
Replace control unit,

Diagnostic Procedure 11

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

l_ Control unit connector (134
‘_J [>20[a1 >0 evlealre < ae[><Ja4 35
‘_\ [1Te D« DT el 7Dx] o1 of i B4t sl

DISCONNECT

| €0
i

SBR526C

Control unit connactor (13

20)21 5 XJ27[28Rd 32 435,
2 L 617 9J10j1y 14]1 171

DISCOMNECT o
1A~
€

SBR527C

CHECK CONTROL UNIT POWER NG | Check if control unit "'10A”
SUPPLY. | fuse is blown.
Disconnect control unit connector. T Yes NG
Check voltage between control unit
harness connector terminal () and
body ground with ignition switch Replace fuse.
turned on,
Batlery voltage should exist.
Repair power supply harness.
oK
E '
CHECK ALTERNATOR L TERMINAL NG; Check if other warnings acti-
VOLTAGE. "1 vate.
Disconnect control unit connector. Yes No
Check voltage between control unit v
Ea;ness cor;nefct:tor lerr.mnal ®. and Malfunctioning
ody ground after engine starting. alternator.
Voltage: 14V or more
OK
Repair harness between alter-
nator and control unit.
¥
NG | Repair ground harness.

Check continuity between control

unit harness connector terminal €0
and body ground with ignition
switch “"OFF".

OK

4

Replace control unit.

BR-47

EF &
EC

FlE

PO

FA

EL
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TROUBLE DIAGNOSES FOR ABS

SBRYB%A

Connect ABS checker to actuator con-
nector and vehicle harness with battery
terminal connected and all checker
switches turned off.

Use harness for 3 channel.

Set channel select switch to 3 channel.

Solenoid

Mo_tor relay Power supply
____ indicalor indicator
valve indicator y ]] 7 g

)

NISSAN
ABS-CHECKER
K¥999P1000

©

g
AL, PLS0 CRCLT el
tn bl aeLecY

©]

WALVE

g

y

Electrical Components Inspection
ACTUATOR (Not self-diagnostic item)

SBR582C

Check motor for aperational sound
beside the actuator in a quiet place.

Turn checker main switch on. No .| Replace battery with fully
Check power supply indicator for com- " charged new one, If
ing on. checker connection is
correct.
Yes
B
r
SBRO02A] | Check checker valve relay indicator for No .| Replace solenoid valve
coming on. g relay, if checker connec-
tion is correct.
Yes
B Step @ I
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.
SBR583C . . .
Select pressure increasing paosition.
B r D
Check motor relay indicator for coming No . | Replace motor relay, if
on while motor switch is turned on. "| checker connection is
correct.
Yes
Y
No

Replace actuator as

760

Yes

BR-48

Y

assembly, if Diagnostic
Procedures 6 - 11 are
already performed and
checker connection is
correct.




TROUBLE DIAGNOSES FOR ABS

Electrical Components Inspection (Cont’'d)
®

l

Bring checker in the vehicle and

depress the brake pedal. &l
¥

Check brake pedal for vibration when NG | Repiace actuator as MA

motor switch is turned on or while oper- " | assembly.

ating solencid valve selecting switch EM

with motor switch turned on.
NG: No vibration

OK: Vibration L
OK
A 4
. N EF &
Check brake pedal for depression when GL Replace actuator as EC
select pressure increases. | assembly.
OK
! FE
Have all wheel positions been checked? {No o Repeat from step ® .

Yes AT

L 4

Actuator works normally.

FD

CAUTION:
Do not set checker al pressure decrease position for more than 3
5 seconds at a time. Actuator solenoid valve may be damaged.

RA

8T

BIF
HA

EL

BR-49 | 761



TRACTION CONTROL SYSTEM -— TCS —

Purpose of TCS

m—————— ) S, -
1
Secondary throttle : mrm {F-——-—————
i
' r/ Viscous LSD
¥
)
i
; N
I A | 3
oy ] o o -----

H
[l 1
[ Brake control
| - TCM applied on
spinning wheel
-—--- m:r!n:"n:n :
1
[}

-~
1
)
t
I
1
]
[y 1
i ( H
| ﬂ : )|
i [ ————— - [ ——o |
) y | : 1
] ! H 1
1 [ '
Input revolution o input 1
speed of Dr!vmg wheel |- revalution [ t
______ non-driving » Sp'"l ) speed of !
: - T= B e — L F Py —p———
wheels gonclusion driving wheels |™

TCS controi unit

SBR536C

If a driver tries to accelerate hard on a slippery road, the driving whee!s will start to spin, the degree
of acceieration will decrease and the vehicle’s stability will be reduced.

The TCS uses engine throttle control as well as 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, which neutralizes wheel spin occurring on uneven
surfaces or when accelerating while turning.

If both rear wheels should spin at the same time, the system prevents further torque from being applied
by the engine by closing the throttle.

As a result of the TCS — the combination of Rear Viscous LSD and TCS — new levels of cornering per-
formance and traction are achieved. This, combined with improved control of the driving wheels, is a
vital factor in relieving the driver of stress — whiie the driver retains firm control of the car.
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TRACTION CONTROL SYSTEM — TCS —

System Components

TCS controf unit

Throttle control module (TCM)7

SLiIP indicator-
. TCS OFF indicator—\ ‘\

TCS pump—

/

TCS actuator Wheel sensors

Throttle motor SBRS584C

2) TCS contro! unit  3) Throttle control
7) TCS OFF indicator.

1) Wheet sensors
6) SLIP indicator

TCS consists of the following components:
module (TCM) 4) Throttle motor 5) TCS actuator

Wheel speed sensors

Measure individual revelution speed of each wheel.
TCS control unit

Evaluates factors such as wheel slip and road and driving conditions on the basis of input signals from
the wheel sensors and other sources, sending control signals to the 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 the throttle and brakes and automatically charges
into fail-safe mode.

In addition, this unit possesses ABS function.

Throttle control module (TCM)

Receives requesting signal from TCS control unit and drives throttle motor, which optimally controls the
degree of opening of the secondary throttle.

TCM is also provided with both self-diagnosis and fail-safe functions. This module can be diagnhosed by
CONSULT. In fail-safe mode, TGS control unit is alerted and control of the throttie function is immedi-
ately released.

Throtitle motor

Opens and shuts secondary throttle, positioned upstream of the throttle, in accordance with TCM signals,
thereby regulating engine drive torque.

TCS actuator

Controls the degree of wheel spin by increasing, holding or decreasing the individual brake fluid pres-
sure of the left and right rear brakes, according to the signal from TCS centrol unit.

SLIP indicator

Lights when the TCS is operating, thus alerting the driver to the fact that the road surface is slippery
and informing the driver of when the vehicie is nearing its limits of stability.

TCS OFF indicator

When the TCS cancel switch is turned ON, this indicator wilt 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 the ABS warning lamp will light.

BR-51

WA
EM

LC

EF &
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FE
AT
PD
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RA
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B
A

EL
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TRACTION CONTROL SYSTEM — TCS —

SBRA48B

N7

‘LD\\

[ - &
f" || I
! \i:_— _\ \\\-
D (@) e  SECURITY
\cnuusg_.\a[as,;u &_'
A
SBREG08C
VAN s
-~ {LH rear speaker O Q®
/ ?
i\
—'}- o
=T} S
(e
() Ll l g \
vy 1’
I
< g
TCS control unit\

SBR450B| .
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Components for TCS Brake System

TCS CONTROL UNIT

The contro!l 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, about 2A or 0A to the TCS actuator pressure
solenoid valve provided for each rear brake, and/or it sends the
secondary throttle valve opening signal to the throttie control
module (TCM). The TGS control unit also has anti-lock brake
system {ABS} control functions.

If an electrically detectable malfunction should occur in the
system, the control unit causes the SLIP and TCS OFF
indicators, and/or ABS warning lamp to light up, and the LED
indicator to flash the number of times which corresponds to the
malfunction location. In this condition, the TCS and/or ABS wili
be deactivated by the control unit.

BR-52



TRACTION CONTROL SYSTEM — TCS —

| Components for TCS Brake System (Cont’d)
TCS ACTUATOR

SSSSSS

e o G \ Sy
- \ '@ " el
Fuse box 'r opers m'? of \V/ A
emr i~ EM
e I VAN A
b '.r/
I - l ‘ EF &
O ,\-,-@ ¢
4 _ g D 4( FE
/ 765 sstust / > -
P N > "
5BR4528 FA
TCS PUMP
RA
. -
ST
BE
HA
EL

BR-53
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TRACTION CONTROL SYSTEM — TCS —
Components for TCS Brake System (Cont’d)

CAUTION:

In case the front wheel hub or final drive assembly needs to be
removed, disconnect the ABS wheel sensor from the assembly
and move it away. Failure to do so may result in damage to the
sensor wires making the sensor inoperative.

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

[C) 11 - 16 N-m (1.1 - 1.6 kg-m, B - 12 #t-Ib)
SBR222C

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

A
a Aear whee! sensors @% @

SBREB02C
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TRACTION CONTROL SYSTEM — TCS —

Components for TCS Brake System (Cont’d)
TCS ACTUATOR HYDRAULIC CIRCUIT DIAGRAM

ABS actuator
O i o—
5 ,‘r; [ﬂ% &l
.
? Master cylinder
1 MA
i TCS actuator
- % - z : - - - - __]
F . EM
' 1 Gradient |
switch Gradient switch
FHES {]E}v i \{ﬁ 4 [al Pressure  Accumulator LE
Center Center switch
valve | Plunger vaive || Plunger
Check
J velve EF &
’ { g p—— EC
="
' Né[.’:]i’lm M ‘
i Pressure Pressure Pressure FE
’ solenoid valve solenoid valve relief
valve
: — : T; AT
] @ FR @HH Reservoir tank PD
G F RL
Wheel cylinder
sBRsesB | (B
TCS HYDRAULIC CIRCUIT OPERATION
RA
Master cylinder Roservoir tank
ABS actuator
a H ‘ TCS pump
TCS astuator i S'F
Pressure
switch Accumulator | BIF
Gradient Check J
vajve
i I
Plunger Inlet port HA
° Eees Pressure Bl
T v solencid
o e valve
L Plunger
piston o g
II-Cerma-r valve 9 Anchorﬁ r;?estsura
Outlet port valve
. I
L_ _ i i N ]
brake brake
brake brake
SERE2E6B
BR-55 767



TRACTION CONTROL SYSTEM — TCS —

Throttle Valve Control System for TCS

In addition te the primary throttle valve linked to the accelerator pedal, this system has a secondary
throttle valve which is opened/closed by a throttle motor. 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 slip of the drive wheels
is detected by the wheel sensor, the TCS control unit controls braking operation, and also determines
the optimum opening position of the secondary throtile valve. The TCM then closes the secondary throt-
tle valve to the correct position according to this information, which reduces the engine output torque,
and so avoids occurrence of slip. The TCS control unit needs the primary throttle valve position signal
to determine the secondary throttle valve opening position. The TCM receives the throttle sensor posi-
tion signal through the ECCS control unit, and the TCM sends the signal to the TCS control unit.

If the TCM detects troubte in the throttle valve control system, it de-energizes a relay located up-stream
of the throttle motor power supply. The secondary throttle vaive is then opened fully by means cf a return
spring. In this case, ordinary vehicle operation is assured by the functioning of the primary throttle valve.
At the same, the TCM stops sending the throttle position sensor signai to the TCS control unit which
informs the TCS control unit of the abnormality.

Engine + Brake TCS System Configuration

Secondary throttle ASCD

position sensor
_\ ,____n Secondary throttle
Accelerator pedal position sensor signal

| Q\F‘— —————o \:‘? TCS cancel SW
njector
I l e AFM

IGN
/ﬁ_ J\ ! N Secondary YCS OFF Indicator
use Rela throttl Iv
Fala s opem:i’o:.a ¢ TCS indicator
Threttle hJII signal
position 5
sensor | Throtile motor TCM TGS control TGS
Engine coolant unit actuator
temperature sensor /?7 Thr(.)t'tle
for TCM . position
Engine covlant temparature signal sensor
Neutral position SW signai signal
E TCS SW signal Rear wheel
Neutral position J_ ®-J SDS&S sensors
sw Front wheel

EC%é c/u Throttle Position A/T CIU
sensor signal

speed sensors

o= L@

SBR538C
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TRACTION CONTROL SYSTEM — TCS —

Component
TCM (Throttle Control Module)

MA

EM

LC

EF &
EC

FE

AT

THROTTLE MOTOR
PD

FA

RA

E/’ SECONDARY THROTTLE POSITION SENSOR

BF
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TRACTION CONTROL SYSTEM — TCS —

Throttle Memory Function

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

When a certain condition is met with the ignition switch ON, the TCM checks for operaticn of the throt-
tle control system by fully closing the secondary throttle and then opening it fuily, At the same time, the
TCM reads the secondary throttle position sensor cutput values at both the fully closed and fully cpened
positions. This data is used for self-diagnosing the secondary throttle driving system and also for
improving the centrol accuracy of the secondary throttle.

This learning control is performed at the moment when the ignition switch is turned ON with the auto-
matic transmission set in the “N” or “P" position and the accelerator pedal released completeiy.

SECONDARY THROTTLE VALVE QPERATION FOR
FULLY-CLOSED POSITION SELF-LEARNING
» 0.5 sec.
100% - - - - -
Secondary
throttle
opening
angle
0.05 sec.
0% - - -
Time
SBR719B
WARNING:
Secondary throttle Before touching the secondary throttle valve, be sure to discon-

~valve nect the throttle valve motor connector; otherwise, injury may

occur due to accidental actuation of the valve.

SBR720B

770
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TRACTION CONTROL SYSTEM — TCS —

SBR593C

SBR581B

SBRS&2B

Removal and Installation of TCS Actuator
WARNING:

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

CAUTION:

e Bleed air not only from TCS operating cil circuit but also
from brake fiuid line.

e Be careful not to splash brake fluid and TCS operating oil
on painted areas; it may cause paint damage. i either fluid
is splashed on painted areas, wash it 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.

b

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.

Co~No

S

EM

LG

EF &
£C

FE

AT

FD

FA

§T

BE
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TRACTION CONTROL SYSTEM — TCS —
Removal and Installation of TCS Actuator
{(Cont’d)
INSTALLATION
CAUTION:
¢ Refill with new brake fiuid “DOT 3”.
o Use new brake fluid “DOT 3™ for TCS opetrating oil.
e Bleed air from brake fluid line and TCS operaling oil circuit,
Instaltation 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 fluid “DOT 3" for TCS operating oil.

e Pay attention so as not o damage battery cable and hose
for TCS during air bleeding.

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

Loosen 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 |lcosen bleeder. At this time, watch

cil in reservoir tank.

6. Repeat steps 4 and 5 until il returning to reservoir tank
does not contain air bubbles,

7. Tighten bleeder to specified torque.

PO Mo

o

_ SBRSG3B [: 12.0 - 15.9 N'm (1.22 - 1.62 kg-m, 8.8 - 11.7 ft-Ib)
Removal and Installation of TCS Pump
WARNING:

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

CAUTION:

Be careful not to splash TCS operaling oil on painted areas; it
may cause paint damage. If TCS operating oil is splashed on
painted areas, wash i1 away with water immediately.

S5BR57BB

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.

SBRE8SC
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TRACTION CONTROL SYSTEM — TCS —
Removal and Installation of TCS pump (Cont'd)

MA

// » \ SBRSOB EM

LC

EF
EC

FE

AT

{0.8 - 1.1, 58 - 8.0) ; 8- 11
' {0.8 - 1.1, 5.8 - 8.0}

[q: N«m (kg-m, ft-Ib}

SBR58SC

- | Removal and Installation of Rear Wheel Sensor

P Eer TS | cAuTION: ST
- g i N In case the final drive assembly or rear axle assembly needs

\\ to be removed, disconnect the ABS wheel sensor from the BE
assembly and maove it away from the final drive/rear axle
assembly area. Failure to do so may result in the sensor wires
being damaged making the sensor inoperative. HA

Rear wheel sensor - Rear wheel =y —

ey

" § A AU
[C]11-16 Nem 1

H (}/.1{- 1.6 kg-m, 8 -:12 ft-1k)
Ll

EL

Removal and Installation of TCM

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

Remove cluster lid C.

Remove cluster lid D,

Remove lower instrument cover on driver side.

Remove TCM.

BR-61 773



TRACTION CONTROL SYSTEM — TCS —

Removal and Installation of TCS Control Unit

Removal and Installation of Front Wheel Sensor

CAUTION:

In case the wheel hub assembly needs to be removed, discon-
nect the ABS wheel sensor from the assembly and move it
away. Failure to do so may resuit in the sensor wires being
damaged making the sensor inoperative.

7

= (1.1 - 1.6 kg-m,
=8 - 12 ft-Ib)

SBR303C

Removal and Installation of ABS Actuator
Refer to “ANTI-LOCK BRAKE SYSTEM”. (BR-25)

Removal and Installation of Throttle Motor

Spring retainer
Air intake

Return spring pipe gasket Q
Spring retainer
Gear
[O)7-12 (0.7 - 1.2, 51 - 8.7)

Throttie motor
gasket

Throttle motor

3.8-4.4(0.39 - 0.45, 2.8 - 3.3
Eq ) [OJ : Nem (kg-m, fi-Ib}

SBR5898B

774
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TRACTION CONTROL SYSTEM — TCS —

Do not loosen
or tighten.

£2DG not loosen ar tighten.

SBR485C

SBR591B

T SEF2320

Secondary throttle position
sensgr harness connector

&
o }

SBRS04C

-# Always replace throttle chamber gasket with a new one.

Removal and Installation of Throttie Motor
(Cont’d)

WARNING:

Before touching the secondary throttlie valve, be sure to discon-
nect the throtile valve motor connector; otherwise, injury may
occur due to accidental acluation of the valve. Gl

CAUTION:

¢ Never loosen or tighten painted screws as shown. MA
EM

o Tighten throtlle chamber mounting bolts in numerical

order. e

EF
EC
FE
AT

Adjustment for Secondary Throttle Position

Sensor PD

WARNING:

Before touching the secondary throttle vaive, be sure to discon- BA
nect the throttle motor connector; otherwise, injury may occur
due to accidental actuation of the valve.

1. Perform secondary throttle position sensor adjustment pa
E in WORK SUPPORT. -
2. Adjust sensor position by referring to the table shown ﬂ

k5]

below.
@ 1. Disconnect rubber air duct.
8T
2. Install secondary throttle positicn sensor body in throt-
tle body.
Do not tighten bolts. BEF

3. Disconnect throttle motor harness connector.

4. Connect secondary throttle position sensor harness
connector. HA

5. Turn ignition switch "ON"".

EL

6. Make sure that voltage between terminal (® and ground
changes when closing secondary throttie valve by hand.

Secondary throttle valve condition Voltage (V)
Fully open 4.4 -486
Partially open i 04-46
Fully closed 0.4 or more

7. Adjust sensor position if necessary.
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TROUBLE DIAGNOSES FOR TCS
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How to Periorm Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The TCS has two electronic control units. One is called the TCS
control unit and is used to control the functions for applying the
left and right rear brakes individually, and for the ABS. The
other is the throttle control module {TCM) which is used to
control the throttle opening. The control units accept input sig-
nals from sensors and instantly drive actuators. It is essential
that both kinds of signals are proper and stable. At the same
time, it is important that there are no conventional problems
such as oil leaks in the TCS operating oil circuits, lack of brake
fluid, or other problems with the brake system.

't 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 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; especiaily 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” probiems
first. This is one of the best ways to troubleshoot brake prob-
lems on a TCS controlled vehicle.

It is strongly recommended that the TCS control unit be
checked for electrical problems first, followed by a check of the
TCM.

BR-65
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TROUBLE DIAGNOSES FOR TCS

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

WORK FLOW

CHECK IN

Reference item

!

LISTEN TO CUSTOMER COMPLAINTS

L 4

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)

o Ground Gircuit
Check
{See page BR-83.)

¢ Diagnostic Proce-
dures 1-9
{See pages BR-85
- 87)

o Circuit Diagram
for Quick Pinpoint
Check
(See page BR-84.)

b4

ELIMINATE GOOD SYSTEMS OR GOQD PARTS

Not seli-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 OUT SELF-
DIAGNOSIS.
DETERMINE MAL-
FUNCTIONING CIR-
CUIT(S) OR PART(S)
FOR BRAKE CONTROL
OR THROTTLE CON-

Self-diagnosis for TCS
CAJ 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)

Maltunctioning parts

'

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

INSPECTION ON THE
BASIS OF EACH COM-
PONENT

r

Diagnostic Proce-
dure{s) 10-30

(See pages BR-87 -
111.)

REPAIR

REPAIR OR REPLACE

NG

.

778

FINAL CHECK

lOK

E 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 ... Operating conditions,
Weather conditions,

Symptoms

SBR339%9B

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
conditions a customer complains,
Make good use of a diagnostic worksheet such as the one

shown below in order to utilize all the complaints for trouble- el

shooting.
Worksheet sample
LG
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage EFF@&
g
Incident Date Manuf. Date In Service Date FE
Symptoms [J Moise and vibration [J Warning/Indicator [J Firm pedal operation
(from engine compartment) activate [0 targe stroke pedal AT
[ Noise and vibration operation
{from axle)
[0 TCS does not work O ABS does not work. {3 Lack of sense of FD
(Rear wheels slip when (wheels slip when acceleration
accelerating) braking) EA
Engine conditions When starting [J After starting
Road conditions Low friction road ([} Snow [0 Gravel [0 Other) "
RfA

Bumps/potholes

Driving conditions

Full-acceleration
High speed cornering

googojoc|d

Vehicle speed: Greater than 10 km/h (6 MPH)

LI Vehicle speed: 10 km/h {8 MPH) or less

L] Vehicle is stopped

Applying brake conditions

] Suddenly
[l Gradually

Other conditions

[ Operation of electrical equipment
(7 8hift change
[0 Other descriptions

BR-67
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TROUBLE DIAGNOSES FOR TCS
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

When a customer drives a TCS equipped vehicle for the first time, he may feel somewhat uneasy about
the following phenomena 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.

Phenomenon Explanaticn of phenomenon Result
Motor operating sound | The TCS and ABS actuators are linked to motors, so motor operating Normal
sound may be heard during activation of the TGS and ABS.
Sound from suspension | During operation of the TCS or ABS, wheels are braked and released Normal

arga repeatedly, which may cause seme sound from suspension area.

Activation of the TCS When shifting automatic transmission gears, or when the vehicle is Normal
(SLIP indicator lights being driven on a surface where the friction coefficient changes largely

up.) (such as gravel, potholes, bumps, ice, puddles), and if the wheel speed

changes abruptly due to wide-open-throttle, for example, then the TCS
may be activated.

When the position of the A/T shift lever is other than N or P and the Normal
engine speed is increased, the TCS may be activated even if the vehi- | (When checking auto-
cle is stopping. (When checking automalic transmission) matic transmission, it is

necessary to cancel the
TCS function using the
TCS cancel swilch.)
The TCS is activated when a chassis dynamometer is used. With the Normal

type of chassis dynamometer which locks the front wheels, the TCS 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 cancel the
wheels rotating is detected by the system as a slip. TCS function using the
TCS cancel switch.)
ABS activation When shifting automatic transmission gears, or when driving over Normal

bumps, and if an abrupt change is caused in the wheel rotation speed,
the ABS may be activated even if the brake is not appiied. This
phenomenon, however, is normal, and will not cause any prchlems.
When driving partially over low friction surfaces (such as frozen Normal
surfaces, potholes), or when making a turn at high speeds, and if the
front and rear or right and left wheel speeds are different, then the ABS
may be activated even when the brake is applied gradually. In this
case, automatic activation of the ABS provides safer operation.

Long stopping distance {The stopping distance of an ABS equipped vehicle may become longer |Normal
on low friction surfaces such as a snowy road and graveled road. It is
necessary to advise the driver to reduce speed when driving on such
reads 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 TGS Normal
pedat feel equipped and non-TCS equipped vehicles. Some drivers may sense the | To make sure, check
following: the following:
e Large stroke e Brake pedal
s Hard pedal depressed height.
e Air bleeding from
brake line.
Unexpected 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.
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TROUBLE DIAGNOSES FOR TCS

Symptom Chart

Diagnostic Procedures

Prefimi-
PROCEDURE — | TrenmE o
nary check Not self-diagnostic items Selt-diagnostic result of TCS C/U
REFERENCE PAGE (BR-xx) — |67 (71 72|72 |83 |85|85|85)86|86)86)86)86|87|87/86)89[90(02[93}93|94]195]96 {j‘ﬂ
- la|ols|w]loln]lo|lo 2|2 |3 |21 |RI2|2 MA
& S = A N - IO - - - N A A o I I O - o = = I~ "
£ - o o> qQ =5 3 e = J =] 3 3 = =3 = = J 3 3 = 3 = J
~|lWw|l2|lx2x|lx2x1c|lTo|lo|lT|o|ln|le|lo|lolo|lelo|ls|lo|lo|lo|lg|lwlo|D
" > 8 3 8 cloeolo|lo|lelo|lo|lo|lo|lo|la|lelo|j]olao|lo|la)e ]| o|a
= g = = = — o Q =) [ 5] Q 2 (o] [ 5] Q [&] [&] [+ (5] 8 (2 8 8 L5 8
Oleiclo|o|5|2|eleje|leleyeiefle|legjelefe|elele giele
[ g . Q o o o a o [ o o o o o o a o [N o o o o ElMﬂ
s 281585 leleleleleielateietelelelelelelelelale
“lalc|lc| e gle|o|o|l|o|B|o|a|l|B|B|laluls|a|lala|e
= Q = = = = o (=] =) [+ o o [=] =] [ (=] Q [=] Q [»] Q [=] Q Q Q
Ele|lE|E|Elcs|e|lelclelejeltelc|le|efjel[cic]|lc|e|lc]lcic]|c
o | = = = g (=] o [=)] o o [o)] ] o o (=] o o =] (=] o =] (=] o o
Siale|le|le|2|g|e|e{d|d|g|f|g|g s|a|ls|g|c|e|g|lale|la [T
SYMPTOM o |ojoc|la|la|C|o|lo|lolao|lojo|(olojlao|lo|c|lo|le|o|jo]la|lo|lo]lo
MNoise & vibration @]
1] ted TCS or ABS =y
ﬁexpec e or ABS oper- ololo =Y
ation
L.ong stopping distance Q1O g
L=
Unexpected pedal acticn o110
Wamfng_ activates, but seif- olololololololalolo]lo
diagnosis does not work. AT
TCS cannot be canceled by A
TGS cancel switch
Code No. 1, 2, 3, 4 o PO
Code No. 5,8, 7, 8 O o
Code No. 9 @] E&
Cade No. 10 @]
o
o | Gode No. 13 O
@ RA&
lt_) Code No. 14, 15 @)
Code No. 16 @]
- Code No, 17 0
8 Code No. 18 i Q
ul
o ')
« Cade No. 19 o O &T
5 Mo code indication —_—
Q
z Gode No. 11 3] -
2 B
a Code No. 12 ®
E Code No. 13 e ololotoiolojolololo
o
Code No. 14 ® HA
g Code No. 21, 22 (3]
= { Code No. 23 =
2] EL
Code No. 24 [ 7]
Code No. 31 3]
Code No. 32 (3]
Code No. 33 3]
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.
*2: Far Electrical Component Inspection of Secondary Throttle Position Sensar, refer to “"ENGINE AND EMISSION CONTROL
PARTS DESCRIPTION" in EF & EC section.
BR-69 781



TROUBLE DIAGNOSES FOR TCS
Symptom Chart {Cont’d)

Diagnostic Procedures
PROCEDURE — Electrical Component Inspection

Self-diagnostic result of TCM

*
4+

REFERENCE PAGE (BR-xx) — | 99 {100 [101 [102 [103 [104 (105 (106 |108 [108 109 [191 113 [113 [113 (114 [114 114 [114 114 (114 115|116 [112

tuaior Solenoid Valve

SYMPTOM

Engine Coolant Temperature
Secondary Throttle Posjtion Sensor

Sensar for TCM

ABS Actuater Motor Relay
N & P Relay

ABS Ac

Diagnostic Procedure 31
Relay

Pricrity for TCM*1
Diagnostic Procedure 20
Diagnostic Procedure 21
Diagnostic Procedure 22
Diagnostic Procedure 23
Diagnostic Procedure 24
Diagnostic Procedure 25
Diagnostic Procedure 26
Diagnostic Procedure 27
Diagnostic Procedure 28
Diagnostic Procedure 29
Diagnostic Procedure 30
TGS Cancel Switch
Wheel Sensor

TCS Pump Relay
Throttle Motor Relay
Inhibitor Switch

Throttle Motor

TCS Pump
TCM

Noise & vibration

Unexpected TCS or ABS o
operation

Long stopping distance

Unexpected pedal action

Warning activates, but self-
diagnosis does not work.

TGS cannot be canceled by o
TGS cancel switch

Code No. 1, 2,3, 4

Code No. 5,6.7. 8 O

Code No. 9 O

Code No. 10 Q

O
O

Code No. 13 O|oflOo|0o SR ROR RS,

TCS C/U

Code No. 14, 15

Code No. 16

Code No. 17 Q

Code No. 18

Code No. 19 |®) O

No code indication

c
Q

Coda No. 11
Code No. 12
Code No. 13

)

SELF-DIAGNOSTIC RESULT

Code No. 14

Code No. 21, 22

TCM

Code No. 23

Code No. 24

Code No. 31

Code No. 32

Code No. 33

COO OO DO PSS
O
0
o

Code No. 34 O o

“1: TCM displays several maifunction codes at once. Therefore, when performing trouble diagnoses, follow 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 seclion.
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Preliminary Check 1
Max. line
Uit Uty
; ; ; NG
] ﬁ Min. fine Check f|UI.d level in reservoir tank. ® &l
{Brake fluid)
0K
QK
MIN B A,
A
spratsc| | Check TCS operating oil level in Tcs | NG ® e
reservoir tank.
OK
LG
Y
Check brake booster operation and air- NGk Repair or replace brake EF &
tightness. | booster. EC
Refer to ""On-vehicle Service' of
BRAKE BOOSTER. (BR-11} [
OK
SBR592B . AT
Check brake pads and rotor.
Refer to FRONT and REAR DISC
/“Q BRAKE. (BR-14 - 17) oF
3 @ i
\\ \\
\\ kY
RA
\\:"'_\.J ®
5BR593B l
Check fluid and/or TCS operating il NG‘ Repair hydraulic line.
leakage.
¢ 8T
OK
A
Refill fluid and check again. BF
[
EL
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TROUBLE DIAGNOSES FOR TCS

Preliminary Check 2

Check clearance between sensor and NG‘ Clean fastening portion
top of rotor. "1 of sensor, or replace
Clearance should be: Sensor.
Front
0.21 - 0.71 mm
(0.0083 - 0.0280 in)
Rear
0.33 - 0.93 mm
(0.0130 - 0.0366 in)

OK

E
A
Check rotor for teeth damage and num- NG__ Replace rotor.
ber of teeth.
Number of teeth should be:
Front 48
Rear 48
SBR525B OK

h 4

Check wheel bearing play.
Refer o "ON-VEHICLE SERVICE” in FA
and RA secticns.

Preliminary Check 3

Check indicator/warning lamp operation for not self-diagnostic
items as follows:

Ignition switch is turned ""ON”’ After starting engine
. S OFF indica- | ABS warning L TCS OFF indica-} ABS warning Diagnostic
SLIP indicator | 'C ror lamp SLIP indicator tor lamp procedure
*1 OFF ON ON *1 OFF ON ON 1
ON ON ON *2 0N *2 ON ‘2 ON 2
OFF OFF QFF OFF ON ON 3,45
OFF ON ON OFF OFF OFF 3
ON OFF ON OFF OFF OFF 4
ON ON OFF GFF OFF OFF 5
ON ON ON ON OFF OFF 6
ON ON ON OFF ON OFF 7
ON ON 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.
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Component Parts and Connector Location
ENGINE ROOM

(1) Engine coolant temperature . Gl
sensor connector for TCM [Rlengine coolant temperature Secandary throttle position
sensor for TCS sensor & connector
ABS actuator
W&
m ABS actuator
EM

connectors

Front LH wheel

é-“ sensor connector LE

EF &
Throttle motor E @
FE

Throttle motor AT

connector

[B] [A throttle motor relay & )
TCSD pump relay \ © | = (
I oD

TGS actuator- /

E.] TCS actuator

connectors

ll TCS pump L]

and connector

SBR591G
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TROUBLE DIAGNOSES FOR TCS
Component Parts and Connector Location

(Cont’d)
UNDER BODY
Front wheel sensor Rear wheel sensor
From whee1
sensor
Front RH wheel sensor connector Rear wheel sensor connector

Ly

.
Compressor
Hear whee\

sensor connector

Y.

\\\ | . Rear su/;p;:;ion
(@) Front RH Front RH tension - member
e s e i rion 7
B0 “‘—m‘ ,/4—’ LH exhaust tube
S ) L
\(‘w H—\ %/ *-‘__\
SBRIMB
INSTRUMENT PANEL AND TRUNK ROOM
TR
“Rear LH speaker‘,— f) “\\%_,\\
]
\
T—;—;_
-TCM
'\ / _7_1
i\
Od?“’“—/\ TCS cance! swm::h
O
OO /
“\\ T
SBR592C

786 BR-74




TROUBLE DIAGNOSES FOR TCS

[ sececT svsTEM — [ Consult
| Start up CONSULT and touch “TCS".
[ ENGINE | P
’ /T | Gl
| HICAS l
| AIRBAG |
MA
[ AUTO D/P 1
[ TCS I
SBRE0IC ER
TCS COMPONENT PARTS APPLICATION
LG
SELF-DIAGNOSTIC
WORK SUPPORT RESULTS DATA MONITOR ACTIVE TEST
Throtlie position sensor X X 'EEF@&
Seccndary throttle position sensor X X X X
Engine coolant temperature sensor for X X EE
TCM
Closed throttle position swiich X
u
Neutra! position switch X AT
Throttle motor X X
Throttle motor relay X PO
WORK SUPPORT 2,
Work support items Description
Secondary throttie position sensor » Supports the adjustment of secondary throttle position sensor showing real- RA

adjustment

time signal voltage from secondary throttle position sensor,

Secondary throttle position sensor check

e Performs throttle closed position self-learning function while showing and
recording data monitor items related to secondary throttle position sensor.

Throttle motor step operation

e Rotates throttle motor to the desired opening angle while showing and record-
ing data maonitor items related to throttle motor operation. ar

Closed throttle position self-learning
memory clear

e Erase the memory of closed throttle position self-fearning of secondary throtile
position sensor.

Bl
DATA MONITOR
Data monitor items Description HIA
Throttle position sensor (V)| e Displays throttle position sensor signal voltage.
¢ Displays throttie opening angle calculated from throttie position sensor signal EL

Throttle opening angle (degree)

voltage.

Secondary throttle position sensor (V)

» Displays secondary throttie position sensor signal voltage.

Secondary throtlie valve cpening angle
(degree}

s Displays secondary throttle valve opening angle calculated from secondary
throttle position sensor signal voltage.

Engire coolant temperature sensor for
TCM
{°F/°C)

e Displays engine coolant temperature calculated from output voltage of engine
coolant temperature sensor for TCM.

Battery voltage (V)

» Displays power supply voRtage for TOM.

Throttle opening signal (ms)

e Displays pulse width of requesting signal, from TCS control unit.

Closed throttle position switch (ON/OFF)

» Displays ON/OFF condition determined by throttle position sensor signal.
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TROUBLE DIAGNOSES FOR TCS

Consult (Cont’d)

Neutral position switch (ON/OFF) | @ Displays ON/OFF condition determined by neutrat position switch signal.
Target secondary throttle openin |
arg ¥ P &:;fez) e Displays target secondary throttie valve opening angle calculated by TCM.
Motor voltage (V)| @ Displays throttle motor driving voltage.
Motor duty (%) | » Displays duty ratio of throttle motor.
Motor relay (ON/OFF) |  Displays ON/OFF condition of throttle motor relay.
TCS operation signal {ON/OFF) {e Displays ON if secondary throttle valve closes more than a certain degree.
) e Displays VALID if TCM controls secondary throttle valve receiving the request-
TCS operation flag . . .
ing signal from TCS control unit.
Displays communication condition between TGS contrel unit and TCM. Dis-
Communication condition (ON/OFF) ¢ Uisplay ! '
plays ON normally.
e Displays seli-learning status of fully closed positi f second throttl I
Selt-learning {DONE/YET} piay g u ully position o ndary throttle valve
by TCM.
ACTIVE TEST
Active test items. Description
# The target opening angle of secondary throttle valve can be set manually. The
Secondary throttle valve opening test opening angle of secondary throttle valve and the duty ratio of throttle motor
are displayed in realtime.
. e The duty ratio of throttle motor can be set manually. The opening angle of sec-
Throttle motor operation test L. . )
ondary throitle valve is displayed in realtime.
Throttle motor relay test e The throttle motor relay can be turned on or off manually or alternatively.

788

N\ / Self-diagnosis for TCS Control Unit
—~ |LH rear speaker o 7 @
o, 9 TCS CONTROL UNIT LED
The TCS control unit has one LED
:)// ! Descriplion
g Self-diagnosis is functioning as long as the engine is running.
_ 7745 ] To obtain complete self-diagnosis results, the vehicle must be
R driven above 30 km/h (19 MPH) for at ieast one minute, then the
— é malfunction code read while the engine is running. The mal-
e TGS control UNi- function code is indicated by the number of flashes of the LED
SN SBRSIB| g5 shown below.
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Self-diagnosis for TCS Control Unit (Cont’d)

Example: Code No. 5§

1 cycle
0.5 sec.
@l
ON
OFF — — —— Repeat
- MA
0.5 sec. 3 sec.

SBR454B EM

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 ciassified by their code Le

numbers.
Code No. Malfunction EF
1 Front left solenoid valve circuit for ABS actuator EC
2 Front right solenoid valve circult for ABS actuator EE
Jor4 Rear solencid valve circuit for ABS actuator

5 Front left wheel sensor circuit
6 Front right whee! sensor circuit AT
7 Rear right wheel sensor circuit
8 Rear left wheel sensor circuit P
9 ABS actuator motor circuit open or short, or ABS actuator motor relay abnormal
10 ABS actuator sclenoid valve relay circuit malfunction FA&
13 Secondary throttle opening signal circuit open, throttle signal circuit open or fail-safe for TCM
14 Left side pressure solenoid valve circuit for TCS actualor RA
15 Right side pressure solenoid valve circuit for TCS actuator
16 TCS control unit
17 TCS pump relay coil circuit open
18 TCS operating oil pressure in TCS actuator abnormal ST
19 TCS operating oil pressure circuit for TCS actuator

NOTE: BF

i TCS control unit displays code No. 13, refer to throttle control module (TCM) for self-diagnosis.

If more than twe 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 HA
when self-diagnosis is carried out again properly.

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

Indicator
Code Tos
No.
SLIP OFF ABS

Detected items

Malfuncticon is detected
when ..

Check item

1 ON | ON | ON

Front left sclenoid for ABS
actuator

Front left solenoid circuit for ABS
actuator is open.

¢ Harness and connector

ABS actuater

2 ON | ON | ON

Front right sclenoid for
ABS actuator

Front right solencid circuit for ABS
actuator is open.

Harness and connector

e ABS actuator

3ord [CN | ON | ON

Rear solenoid for ABS
actuator

Rear sclenoid circuit for ABS actu-
ator is open.

Harness and connector
ABS actuator

5 ON | ON | ON

Front left wheel sensor

Front left wheel sensor circuit is
malfunctioning.

Harness and connector
Front left wheel sensor

6 ON 1ON | ON

Front right wheel sensor

Front right wheel sensor circuit is
malfunctioning.

Harness and connector
Front right wheel sensor

7 ON | ON | ON

Rear right wheel sensor

Rear right wheel sensor circuit is
malfunctioning.

Harness and conngctor
Rear right wheel sensor

8 ON |ON [ ON

Rear teft wheel sensor

Rear left wheel sensor circuit is
malfunctioning.

Harness and connector
Rear left wheel sensor

ABS motor and motor
relay

e ABS motor circuit is open or
shorted.

# ABS motor relay is not operated
normaily.

Harness and connector
Motor relay
Motor

10 ON | ON | ON

ABS solenoid valve relay

e ABS solenocid valve relay cir-
cuits is malfunctioning.

Harness and connector
Solenoid valve relay

ON [ ON | OFF

13 ABS is operative
even if TCS is
inoperative.

Secondary throttie open-
ing signal

e Secondary throttle opening sig-
nal {from TCS C/U to TCM) cir-
cuit is open.

Harness and connector

Throttle position sensor
signal

e TCM is entered fail-safe mode.

e Throttle position sensor signal
{from TCM to TCS C/U) circuit is
open.

TCM
Harness and connector

14 ON [ON |[ON

Left side pressure sole-
neid for TCS actuator

e Leil side pressure solenoid cir-
cuit for TCS acluater is open.

Harness and connector
TCS actuator

15 ON | ON | ON

Right side pressure sole-
noid for TCS actuator

e Right side pressure solenoid
circuit for TCS actuator is gpen,

Harness and connector
TCS actuator

Oori6 | ON | ON | ON

TGS C/U

e TCS C/U is out of order.

TCS G/U

Harness and connector

ON | ON | OFF | TCS pump relay o TCS pump relay coil gircuit is

17 ABS is operalive open. TCS pump relay
even if TCS is
inoperative.

oN | oN lOFF

18 ABS is operative
even if TCS is
inoperative.

TCS actuator pressure
module

e TCS-operating oil pressure in
actuator (accumulater) is abnor-
mally decreased.

TCS pump
TCS actuater

790
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Self-diagnosis for TCS Control Unit (Cont’d)

Indicator
Code Tos Detected items Malfunction is detected Check item
No. SLIP ABS when ...
OFF
ON | ON | OFF | TCS actuator pressure #» Pressure switch circuit for TCS ¢ Harness and connector Gl
19 zfesn iie; _(ngrziasﬁve module . \%‘ar:::; ::\th: cl:sr:uF:?:or TCS- : Igg xtnli?)t(:;lay
inoperative. operating oil pressure is open. MA
Main power supply for # Main power supply circuit for ¢ Harness and connector
OFF*| ON [ ON | TCS C/U TCS C/U is open. =Y
TCS Cc/ e TCS C/U is out of order. e TGS C/U
- ON | ON | ON | Alternator circuit e Alternator ovtput circuit is open. | ® Harness and connector
ABS is operative . ke
even if all lamps
go on. EF &
“: Lamp may light dimly depending on circumstances. =G
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. a7
TCS fail-safe
Seli-diagnosis item Fail-safe condition PD
Code No. Malfunction Type ® Type B
1 Front left solenoid valve circuit for ABS actuator X — FA
2 Front right solenoid valve circuit for ABS actuator X —
3ord Rear solenoid valve circuit for ABS actuator X — S
5 Front left wheel sensor circuit X —
6 Front right wheel sensor circuit X —
7 Rear right wheel sensor circuit X —_
8 Rear left wheel sensgor circult X — ST
9 ABS actuator motor circuit open or shorted, or ABS actuator motor relay X o
abnormal
10 ABS actuator solenoid valve relay circuit malkfunction X —_ BF
13 Secondary throttle opening signal circuit open or throitle signal circuit open, . X
or fail-safe for TCM HA
14 Left side pressure solencid valve circuit for TGS actuator X —_
15 Right side pressure solengid valve circuit for TCS actuator X —
0or 16 TCS control unit X —_ el
17 TCS pump relay coil circuit open -— X
18 TCS operating oil pressure in TCS actuator abnormal — X
19 TCS operating oil pressure circuit for TCS actuator — X
X: Available

—: Not available
Type @ : TCS conirol unit does not control both ABS and TCS functions.
Type (B): TCS control unit does not control TCS functions. However, TCS control unit does control ABS functions.
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Self-diagnosis for TCM

TCM LED
The TCM has conly one LED.

W ——"SBASBTC

Description

Self-diagnosis is always functioning as long as the ignition switch is set in the “ON" or “START" posi-
tion and can be read out 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 06 0.3
el
ON —
OFF
5 §
0.8 0.3' 3.3 0.5 0.9 a3 Unit: second
Code No. 12 Code No. 33
SBRA37C

Long (0.6 second) blinking indicates the number of ten digits and short (0.3 second) blinking indicates

the number of singie digits.

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 toc 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 Maifunction
11 THROTTLE POSI SEN Throttle position sensor circuit
12 THROTTLE POS| SENZ Secondary throttle position senscr circuit
13 THRTL POS/8-2 SIG Secondary throttle valve operating signal circuit
14 COOLNT TEMP/S (TCM) Engine coolant temperature sensor for TCM circuit
21 THROTTLE ACTUATOR Throttle motor circuit (Operaticn and open circuit
check)
22 THROTTLE MOTOR Throttle motor circuit {Short circuit check)
23 THROTTLE MOTCR RLY [SHORT] (-a) Throttle motor relay circuit {(Short)
24 THROTTLE MOTQR RLY [OPEN] {-b} Throttle motor relay circuit {Open}
32 THRTL/V RETURN SPR Secondary throttie 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
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Self-diagnosis for TCM (Cont'd)

LED/CONSULT

Self-diagnostic items

MaHunction is detected when ...

1
THROTTLE POSI SEN

Throttle position sensor cir-
cuit

o The throttle position sensor circuit is open or shorted.

(An abnormally high or low voltage is entered.)

12
THROTTLE POSI SEN2

Secondary throttie position
sensor circuit

» The secondary throttle position sensor circuit is open or

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

13
THRTL POS/8-2 SIG

Secondary throttle vaive
operating signal circuit

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

14
COOLNT TEMP/S (TCM)

Engine coolant temperature
sensor for TCM circuil

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

21
THROTTLE ACTUATOR

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 moter circuit (Short
circuit check)

The throttle motor circuit is shorted.

23
THROTTLE MOTOR RLY
[SHORT] (-a)

Throttle motor relay circuit
(Shart)

The throttte 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 throitle valve
return spring broken

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

33
NEUTRAL PO3I SW

Neutral position switch circuit

Neutral position swilch 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 resuits 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 Secondary throttle valve operating signal circuit
14 Engine coolant temperature sensor for TCM circuit
33 Neutrail position switch circuit

BR-81
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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 GONSLULT screen after examining self-diagnostic result.

(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 ignition 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) If diagnostic judgment on a particular item remains OK and no NG judgment is made while the igni-
tion key is turned ON 50 times, the diagnostic results on that item are erased.

{4) If the backup power supply is disconnected for more than one minute, the diagnostic resuits 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. Matfunction 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 temperalure sensor for TCM circuit — — —
o1 Throttle motor circuit (Operation and open circuit % _ _
check)
22 Throttle motor circuit (Short circuit check) X — —
23 Throttle motor relay circuit (Short} X — —
24 Throttle motor relay circuit (Open) X — —
az Secendary throttle valve return spring broken — — X
33 Neutral position switch circuit — — —
34 Power supply circuit (for sensor) X — —
B5 No malfunction in the above circuits — — —
X: Available

—: Not available

Type ®: TCM does not supply power for throttie motor and secondary throttle valve is fully opened by return spring.
Type (B): Secondary throttle valve is slowly opened by throttle motor.
Type @©: Secondary throttle valve is quickly opened by throttle motor.
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(1%) TCS C/U connector

Tl "a |[_comiT lol connECTOR |
HS. 3-37 52
—

|

= SBR4B6C

|

(&) ABS actuator 6-pin connectar

lﬁﬁ DISCONNELT
G4 €

SBRG00B

\\ T

SBR580C

TCS actuator 6-pin connector

m = DISCONNECT
A €

o

" SBRGOEC
(89 TCS pump
55 DISCONNECT connector
2
] € D
e —
SBR7238

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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TROUBLE DIAGNOSES FOR TCS

shown in the ““Component Parts and Connector Location™. (See page BR-73.)
o The terminal numbers in the connector coincide with the circuit numbers surrounded by a single

circle " O 7.
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(13%) TCS C/U connector

.Ii C/UNIT Tl connecron |
HS

DISCONNECT

& -
o)

||l--——_J

SBR487C

TCS G/U connector

[_conit_{]

CONNECTO H_ﬂ '% DISCONNECT
27 Eg )

SBR488C

.TCS C/U connector

/umr 1] conmECTOR )

4 !

Diagnostic Procedure 1

MSCONNECT

ﬁi@@

SBR489C

POWER SUPPLY CIRCUIT FOR TCS ¢/U |NG | Repair harness and con-
| nectors.
Check voltage between TCS C/U termi- €l
nal () and ground, and §) and i
ground.
Battery vollage should exist. MA
EM
Diagnostic Procedure 2
NG - LC
ALTERNATOR OUTPUT SIGNAL FOR . | Repair harness and con-
TCS G/U "1 nectors.
EFF &
Check voltage between TCS C/U termi- EG
nal €0 and ground with engine run-
ning. EE
Voltage : 14Y or more
OK
4 AT
Carry out Diagnostic Procedures 6 NG_; Repair harness and con-
through 8. "1 neclors. 5D
OK
y
A
TRY SELF-DIAGNOSIS AGAIN.
y RA
Does TCS C/U display code No. 0" Yes; Replace TGS G/U.
even if all indicators/warnings are acti- "
vated?
{""0" means ne indication.)
l No 8T
Inspect system referring to displayed
[Si=y
code No. [
HA
L
Diagnostic Procedure 3
SLIP INDICATOR CIRCUIT NG | ¢ Repair harness and
T connectors.
Check SLIP indicator by grounding TCS ar
C/U termina) 9. e Replace buib.
TCS indicator should be lit.
BR-85 797
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TCS C/U connector
[[—ciunm o] canmEcToR )|

DISCONNECT

&)

G

Diagnostic Procedure 4

SBR49CC

{13) TCS C/U connector

V | C/UNIT IOICUNNECTﬂﬂl
WS, 2

DISCONNECT

Gy
o f

S5

SBR481C

798

TCS OFF INDICATOR CIRCUIT NG__ # Repair harness and
"|  connectors.
e Disconnect 8-pin connector from TCS or
actuator. s Replace bulb.
@ Check TCS OFF indicator by ground-
ing TCS C/U terminal §9.
TCS OFF indicator should be lit.
Diagnostic Procedure 5
ABS WARNING LAMP GIRCUIT NG | ¢ Repair harness and
| connectors.
@ Remove solenoid valve relay from or
ABS actuator. ® Replace bulb.
® Check ABS warning {famp by ground-
ing TCS C/U terminal €.
ABS warning lamp should be lit.
Diagnostic Procedure 6
SLIP INDICATOR CIRCUIT NG | Repair harness and con-
"1 nector between SLIP indi-
Disconnect connector from TCS C/U cator lamp and TCS CG/U
and turn ignition switch “ON". terminal @9.
TCS indicator should not be lit.
Diagnostic Procedure 7
TCS OFF INDICATOR GIRCUIT NG | o Repair harness and
" connectors between
e Disconnect 8-pin connector from TCS TCS OFF indicator
actuator. lamp and TCS C/U ter-
o Disconnect cannector from TCS C/U minal @) .
and turn ignition switch “ON"'. or
TCS OFF indicator should not be Iil. ® Repair harness and
connector between
TCS OFF indicator
{amp and TCS actuator
terminal (& .
Diagnostic Procedure 8
NG

ABS WARNING LAMP CIRCUIT

b4

e Remove sclenoid valve relay from
ABS actuator.

@ Disconnect connector from TCS C/U
and turn ignition switch "ON"".
ABS warning lamp should not be lit.

BR-86

@ Repair harness and
connectors between
ABS warning lamp and
TCS C/U terminal & .
or

o Repair harness and
connectors belween
ABS warning lamp and
ABS actuator terminal

in.




TROUBLE DIAGNOSES FOR TCS

{16) TCS C/U connectar

1[ C/UNIT chummecmnﬂ 5o 4 VLT
7 €

L[

TCS cancel swilch connector
(=]

Tr g 1SCOMNECT "
A€

L/B

SBR492C)

B

#32) TCS cancel switch cannector
I Bl 25

s,
Al

L/B

DISCONMNECT

L.

»

= SBR493C

@ TCS cancel switch connector

ﬁ ? DISCONNECT
] A€

L4

B/R

=  SBR404C

TCS C/U connector

2-19-22 17
—

e DISCONNECT
il
A€

Y

Code No. 1: terminal 18
Code No. 2: terminal &2
Code No. 3 or 4: terminal (2

SBRA495C

Diagnostic Procedure 9

INOPERATIVE TCS CANCEL SWITCH

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

Continuity should exist.

Y

OK

r

Final check

Diagnostic Procedure 10

CHECK TCS CANCEL SWITGH. NG | Replace TCS cancel
Refer to TCS CANCEL SWITCH in Elec- switch.
trical Components Inspection.
OK
r b
e Disconnect conneclor from TCS C/U. NG_ Repair harness and con-
¢ Check continuity between terminal nectors.
for TCS C/J connector and termi-
nal (I for TCS cancel switch connec-
tor.
Continuity should exist.
B OK
A
o Check continuity between terminal NG_; Repair harness and con-
(I tor TCS cancel switch connector nectors.
and ground.
Continuily should nol exisi.
CK
¥
NG

Repair harness and con-
nectors.

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

{(Code No. 13 of TCM)

THRTL POS/S-2 SIG
{Meaning TCS C/U in fail-safe
mode)

oK

SOLENOID CIRCUIT FOR ABS ACTUA-
TOR

Check resistance between TCS C/U
connector terminals and ground.
Code No. 1: Terminat 8 and 9
Code No. 2: Terminal € and @
Code No. 3 or 4; Terminal & and 40
Resistance: 0.8 - 1.20)

lvNG
®

BR-87

. | Replace TCS C/U.
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TROUBLE DIAGNOSES FOR TCS

(ke ) ABS actuator 4-pin connector

- DISCONNECT
A€

6-pin connector

[

6

1

Code No. 1: terminal (I
Code No. 2: terminal (3

Code No. 3 or 4: terminal &

TS
Q

SBRB07C

Diagnostic Procedure 10 (Cont’'d)

a |

@ Disconnect 4-pin and 6-pin connec-
tors from ABS aciuator.

¢ Check resistance between ABS actu-
ator connector (actuator side) termi-
nals and ground.
Code No. 1; Terminal (0 and (8}
Code No. 2: Terminal (2 and {8
Code No. 3 or 4: Terminal 3 and
®
Resistance: 0.8 - 1.2Q

NG

OK

r

Repair harness and connectors
between actuator conneclor and TCS
C/U connector,

TCS C/U connector

(i)

[ciunm o[ connecTon ||

HS. A8-46-42 44

50+47-43.45,
~

DHSCONNECT

i L g

Code No. 5: terminals 48 and &p
Code No. 6: terminals @ and @
Code No. 7: terminals @ and @3
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)

Replace actuator.

800

CHECK WHEEL SENSOR.
Refer to WHEEL SENSOHR in Electrical
Compenents Inspection.

OK

y

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

BR-88

Y

THRTL. POS/S-2 SIG OK | carry out Pretiminary
" Check 2.
{Meaning TCS C/U in fail-safe mode) (See page BR-72)
NG lOK
WHEEL SENSCR CIRCUIT ®
Check resistance between TCS C/U )
connector terminals. Repair or replace rele-
Code No. 5: Terminals and & vant par{(s).
Code No. 6: Terminals @ and &0
Code No. 7: Terminals and ¥ ®
Code No. 8: Terminals @ and l
Resistance: 0.9 - 1.1 kQ)
Replace TCS C/U.
NG
r
NG

Repair harness or
replace whee! sensor.
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(A

{(i5) ABS actuator 2-pin connector
=
T8

DISCONNECT

10

R/B

SBR613B

“f

L ABS actuator
relay box

SBRG14B

ABS actuator 4-pin
and 6-pin connectors

. W DASCONNECT
: o) 4 €

i J

1
I B
un

“—— ABS actuator

relay box

EH
n.n

SBRE6158

@TCS C/U connector

{_cionit To[ Connrzron ]

62
\ww__.)

DISCONNECT

(1) ABS actuator

4-pin and 6-pin connectors

O1ST OMNECT

SBR4G7C

Diagnostic Procedure 12

ABS ACTUATOR MOTOR AND MOTOR RELAY CIRCUIT

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

E THRTL. POS/S-2 SIG

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

NG

¥

POWER SUPPLY CIRCUIT FOR ABS
ACTUATOR MOTOR

Check voltage between 2-pin ABS actu-
ator connector terminal and ground.
Baltery voltage shouid exist.

(0]4

@ Repair harness and
connectors.
or

» Replace fusible link.

E )

ABS ACTUATOR MOTQOR QPERATION

NG

# Connect connector to ABS actuator
and remove ABS actuator motor
relay.

@ Check ABS actuator motor cperation
using a jumper cable.

DO NOT connect jumper cable for
more than 5 seconds to prevent
motor damage.

Motor should be operated.

oK

Y

e Repair cable from ABS
actuator relay box to
motor,

e Repair ground wire of
ABS actuator.

@ Replace ABS actuator.

CHECK ABS ACTUATOR MOTOR
RELAY.

Refer to ABS ACTUATOR MOTOR
RELAY in Electrical Gomponent Inspec-
tion.

NG

OK

v

Replace ABS actuator
motor relay.

e Disconnact connectors from ABS
actuator.

e Check continuity between connector
terminals (actuator side) and motor

relay terminals.
@ to &0, (B to &, @ to €8

Conlinuity should exist.

NG

oK

D] .

Replace ABS actuator.

¢ Disconnect connector from TCS C/AU.
@ Check continuity between TCS C/U
connector terminals and ABS actuator
conneclor terminals.
Mto®@, B to

Continuity should exist.

NG

OK

Y

Replace TCS C/U.

BR-89

Repair harness and con-
nectors.

MA

EM

L

EF
EC

EL

801



TROUBLE DIAGNOSES FOR TCS

(5) ABS actuator 2-pin

connector
I

OR/L

T5.

DISERNNECT

Diagnostic Procedure 13

ABS ACTUATOR SOLENOID VALVE RELAY CIRCUIT

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

SBR&178

]
, ABS actuator

2-pin and 6-pin connectors

T DISCORNECT
@D [l 4 €

relay box

ABS actuator

SBRB1BB

TCS C/U connector @ ABS actuator B-pin

connector

([_ConiT TolconmecTon |

7+17-23-20

DISCONNECT

€
4

DISCONNELT

th
7. T8
>
4 €
T
>
[+

SER4980

802

THRTL POS/S-2 SIG ﬂ@
{Meaning TCS C/U in fail-safe mode)
POWER SUPPLY CIRCUIT FOR ABS
ACTUATOR SOLENCID VALVE
Check fuse No. 43.
For fuse layout, refer to foldout page
Circuit Diagram.
OK
h 4
e Disconnect 2-pin connector from ABS NG.L Repair harness and con-
actuator. | nector.
¢ Check voltage between terminal (®
and ground.
Battery voltage should exist.
0K
Y
CHECK ABS ACTUATOR SOLENOCID NG | Replace ABS actuator
VALVE RELAY. "| solencid valve rejay.
Refer to ABS ACTUATOR SOLENOCID
VALVE RELAY in Electrical Component
Inspection.
QK
E A
» Disconnect 6-pin connector from ABS NG‘ Replace ABS aciuator.
actuator. i
e Check continuity between connector
terminals (actuator side) and sole-
noid valve relay terminals.
@@ @l ®t@ @
to
Continuity should exist.
OK
Y
e Disconnect connector from TGS G/U. NG_‘ Repair harness and con-
e Check continuity between TCS C/U "| nector.
connector terminals and ABS actua-
tor connector terminals.
@to@ @0 ® &to®, @
to (5
Continuity should exist.
OK
Y
Replace TCS C/U.

BR-90



TROUBLE DIAGNOSES FOR TCS

DISCONNECT

= (ﬁ.\) (£5) ABS actuater 2-pin
Ts connector
TSCONNECT OR/L
= L o
SBR620B
_
() ABS actuator 6-pin
5 g connector
15

Y

SBRe2ZB

Diagnostic Procedure 13 (Cont’d)

@l)

# Replace fuse No. 43. No .| Inspection End

For fuse layout, refer to foldout page .

of Circuit Diagram.
¢ Carry out self-diagnosis.
e Does TCS C/U display code No. 10

again?

Yes

D) !
GROUND SHORT FOR POWER SUPPLY NG__ Repair harness between
CIRCUIT FOR ABS ACTUATOR SOLE- "| fuse box and ABS actua-
NOID VALVE tor connector.
e Disconnect 2-pin connector from ABS

actuator.
» Check continuity between terminal

(8 and ground befare replacing with

No. 43 fuse. For fuse layout, refer to

foldout page of Circuit Diagram.

Continuity should not exist.

OK
y
NG

e Disconnect connectors from TCS and
ABS actuators.

@ Disconnect connecior from TCS C/.

e Disconnect connector from TCS pump
relay. '

® Check continuity between terminal
(& for ABS acluator connector and
ground.
Continuity should not exist.

OK

h 4

Replace ABS actuator.

BR-91

Y

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

TCS C/U connector
and &

TCS actuater 3 and (&
TCS pump retay (1)

ABS actuator (8

@l

A

EM

AT

=)
1=

803



TROUBLE DIAGNOSES FOR TCS

A SBR587C

TCS C/U connector

I[_c/oniT__Jol connEcToR Jj [

DISCORHECT

6 14

Ly

s
I

L/G

- 111
[ Defaf § T 7 [ ]

TCM 20-pin

connector

DISCONNECT
&R
“4e)

SBR499C

TCM 20-pin

connector

T
HS

]
[

R
1

DISCONNECT

L/G Ly

o

b

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)

SBRS540C

804

Check diagnostic code for TCM. V&S | Go to self-diagnosis for
Does TCM display any code lisied TCM. (See page BR-80.)
above?
No
E y
& Turn ignition switch OFF. NG__ Repair harness and con-
¢ Remove battery negative cable. nectors.
e Disconnect connectors from TCS CG/U
and TCM.
¢ Check continuity between connector
terminals.
TGS C/U TCM
® @
®
Continuity should exist.
oK
Y
# Check continuity between terminal NG_ Repair harness and con-
and ground. "] nectors.
@ to ground
@@ to ground
Continulty should not exist.
OK
A
Final check
BR-92




TROUBLE DIAGNOSES FOR TCS

(¥7) ABS actuator 6-pin (%) TCS actuator 3-pin
connector connector

40 A

DISCONNECT ¥ DISCONNECT

Diagnostic Procedure 15

SOLENOID CIRCUIT FOR TCS ACTUATOR
(Code No. 14 or 15 of TCS C/U)
{Code No. 13 of TCM)

NG .
THRTL PQOS/S-2 SIG »| Repair harness and con-
" E (Meaning TCS C/U in fail-safe nectors.
— mode})

SBR626B

(::) TCS actuator 3-pin
(138) TCS C/U connector connector P
|L_C/UNIT__[o] CONNECTOR | m
2[4 L

218 DASCONNECT
B/R

-1
H.S.

DISCOMKEGT OR/R

o Remove battery.
o Disconnect 6-pin connector from ABS

e Disconnect 3-pin connector from TCS

# Check continuity between terminal

actuator.
actuator.

(® for ABS actuator connector and
terminal (3 for TCS actuator connec-

tor.
Continuity should exist.

NG

OK

Code No. 14: terminals (1) and &
Code No. 15: terminals (@) and @
SBR500C

TCS actuator 3-pin

# Disconnect connectar from TCS C/U. Repair harness and con-
e Check continuity between TCS C/U nectors.

Y

connector terminals and TCS actua-
tor connector terminais.

Code No. 14: () and &)

Code No. 15: (2 and

Continuity should exist.

'@ DISCONMECT connector
A€
»,

d -y

Code No. 14: terminals () and (D

* ¥
NG

OK

e Check resistance between terminals Replace TCS actuator.

Y

(TCS actuator side).

Code No. 15: terminals (%) and (8

SBR&2TB

de No. 14 and
Code Ne : @ @ Note *: It is better to
Code No. 15: (@ and 3
Resistance: 1.0 - 1.80 remove TCS actua-
tor in advance for
lOK accurale measure-
ments.

e Replace TCS C/U.

Diagnostic Procedure 16

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

Y
5\ THRTL POS/S-2 SIG ©® | Replace TCS C/U.
E {(Meaning TCS C/U in fail-safe

r

mode)

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

again?
l No

Inspect system again referring to dis-
played code No.

BR-93

MA
EM

LC

EF
EC

FE

AT
PD
FA
RA

8T

EL

805



TROUBLE DIAGNOSES FOR TCS

G

ABS actuater 6-pin
.TCS pump relay connector  sannector

—

V el 1™y F'
1s C% 6_-‘-—/ T5.
D/SCONNECT OISCONNECT
€| !
= [
SBRE29B

(B]

(t62) TCS pump

relay connector

2 S

DISCAONKELT

@TCS CIU connecfor
GUNT__[9] cnuuzcmj

R

DISCDNNECT

Y/R

SBRS01C

Diagnostic Procedure 17

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

THRTL POS/5-2 SIG

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

TCS PUMP RELAY CIRCUIT

e Remove baltery.
e Remove TCS pump relay.

) 4

CHECK TCS PUMP RELAY.
Refer to TCS PUMP RELAY in Electrical
Component inspection.

NG

OK

Y

Replace TCS pump relay.

TCS pump relay connector

TS

DISCAONNECT

€

Y/R

e Disconnect 8-pin connector from ABS
actuator.

# Check continuity between terminal
{® for ABS actuator connector and
terminal () for TGS pump relay con-
nector.,

Continuity should exist.

NG

SBRE318

OK

Repair harness and con-
nectors.

806

# Disconnect connector from TCS C/U.
o Check continuity between terminal
43 for TCS G/U connector and termi-
nal (& for TCS pump relay connec-
tor.
Continuily should exist.

NG

OK

y

Repair harness and con-
nector.

& Check continuity between terminal
(2 for TGS pump relay connector
and ground.

Continulty should not exist.

NG

OK

Replace TCS C/U.

BR-94

Repair harness and con-
necior,




TROUBLE DIAGNOSES FOR TCS

Diagnostic Proce'dure 18

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

THRTL POS/S-2 SIG NG_; Repair or replace rele-
vant part.
(Meaning TCS C/U in fail-safe mede} MA
CHECK TCS OPERATING OIL.
Refer to Preliminary Check 1. EW
oK
v LG
e Tighten bleeder of TCS actuator to
specified torque. - EE &
Torque: ‘ EC
12.0 to 15.9 N-m
{1.22 to 1.62 kg-m, 8.8 to 11.7 {t-Ib)
e Carry out self-diagnosis again. FE
4 AT
Does TCS C/U display Code No. 18 Yes‘ Go to Diagnostic Proce-
again? | dure 18.
PO
No
Y
Inspect system again referring to dis- FA
played code No.

BR-95 807



TROUBLE DIAGNOSES FOR TCS

TCS pump relay connecior

GD

R/Y

e
1§

DISCONMECT

Diagnostic Procedure 19

TCS MOTOR CIRCUIT AND TCS ACTUATOR

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

Battery
cable
positive

THRTL FOS/S-2 SIG

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

Yes

terminal

SBR632B

B]

@D TCS p

Does TCS pump operate while engine
is running?

A

DISCONNELT B/8

€

ump relay connector (BHTCS pump

D B

No

h 4

conrecior

TCS MOTOR CIRCUIT

NG

e Check 30A fusible link.

DISCONNECT
R/8

OK

¥

# Remove battery.
& Remove TCS pump relay.

OK

Y

_.h®

_.___.b

SBRE33B

@ @ TCS actuvator

connectors

CISCONMECT

G (o

Y

CHECK TCS PUMP RELAY.
Refer to TCS PUMP RELAY in Electrical
Component Inspection.

NG

Y

v

OK

Replace TCS pump relay.

DISCONNECT

€

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

Continuity should exist.

NG

SBR502C

OK

y

¥

Repair harness and con-
nector.

808

CHECK TCS PUMP.
Refer to TCS PUMP in Electrical Com-

ponent Inspection.

NG

Y

OK

B v

# Repair TCS pump har-
ness.
or

e Replace TCS pump.

o Check continuity between terminal
(@ for TCS pump relay connector
and terminal (3 for TCS pump con-
nector.

Continuity shouwld exist.

NG

A\

OK

v

Repair harness and con-
nectors.

& Disconnect connectors from TCS
actvator.

# Check continuity between terminals
(@ and (8 for TCS actuator connec-

NG

Y

tors.
Continuity shouid exist.
vOK
®
BR-96

Repair harness and con-
nectors.




TROUBLE DIAGNOSES FOR TCS

E (£53) TCS actuator 6-pin connector
[

o DISCONNECT
i) v/8

18

SBRE03C

(136) TCS C/U connector TCS actuator

6-pin connector
[C_cioNT__[o] CoNnECTOR Iirlztu,—_]iﬁqJ
2 15

- 13

b,

DISCONNECT

Y/B DISCONNELT

SBR504C

(E53) TCS actuator
6-pin connector

L

DISCONNECT

(%) TCS C/U connector
[Ccunm_[of cownecro ]|

R Y/G
H.S.
DISCONNECY

SBR5G5C

TCS actuator 6-pin connector

CLIITL
YIG @

I ]

CISCONNECT

"

= SBR506C
(&) TCS pump relay
connector
ol D
18
DISCONRECT RiY -
= SBRB39B

Diagnostic Procedure 19 (Cont'd)

®

° |

e Disconnect connector from TCS C/U.
(e Disconnect 6-pin connector from TCS
actuator.)
o Check continuity between terminal
(@ for TCS actuator connector and
ground.
Continvuity should not exist.

NG

OK

A

Repair harness and con-
nectors.

e Check continuity between terminatl NG‘ Repair harness and con-
(9 for TCS actuator connector and | nectors between terminal
terminal 43 for TCS G/U connector. (® for TCS actuator con-
Continuity should exist, nector and terminal @

for TCS C/U connector,
OK
A 4

e Check continuity betwsen terminal NG
(® for TCS actuatar connector and
terminal €9 for TCS C/U connector.

Continuity should exist.
OK
v
L 4

e Check continuity between terminal NG__ Repair harness and con-
(8 for TCS actuator connector and nectors.
ground.

Continuity should not exist.
OK
*
k4
(e Remove battery.) NG; Repair harness and con-

(e Remove TCS pump relay.)

(e Disconnect connector from TCS
motor.)

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

Continuity should not exist.

lox

©

BR-97

nectors between terminai
(8 for TCS pump relay
connector and fuse box.

MA

EM

LC

EF
EC

FE

AT

FD

FA

ST

BIF

EL

809



TROUBLE DIAGNOSES FOR TCS

(1]

®D TCS pump relay
connector

.1;@

18

DISCANKECT

R/B

= SBRB40B

Diagnostic Procedure 19 (Cont’d)

©

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

Continuity should not exist.

NG

Y

]

TCS pump
connector

DISCONNECT

L5
13

SBR528C

OK

r

& Tighten bleeder of TCS actuator to
specified torque.
Torque:
12.0 to 15.9 N'm
(1.22 to 1.62 kg-m, 8.8 to 11.7 ft-lb)
¢ Apply battery voltage toc TCS pump
for only 5 SECONDS.
Pay attention to the polarity.

- TCS actuator
6-pin connector

SBR528C

Y

Repair harness between
terminal @ for TCS
pump relay connector
and termina! () for TGS
pump connector.

& Apply battery voltage to terminai
for TCS actuator with suitable wire.

¢ Connect terminal (@ for TCS actua-
tor and ground with a suitable wire.
Pay attention so as not to short cir-
cult for both wires.

e Check continuity between terminals
& and (@ for TCS actuator and
ground under the following condi-
tions.

Before loosening bleeder of TCS
actuator:

Continuity should not exist.

After loosening bieeder of TCS aclua-
tor:

Continuity should exist.

NG

OK

h 4

Final check

810

BR-98

Replace TCS actuator.




TROUBLE DIAGNOSES FOR TCS

TCM 20-pin connector Diagnostic Procedure 20

T T T POWER SUPPLY AND GROUND CIRCUIT FOR TCM
| (Code No. 13 of TCS C/U)
% CONNECT Y - (COde No. 0 ... LED of TCM does not b"nk) €l
-V ‘
- 128
POWER SUPPLY AND GROUND CIR- NG | Repair harness and con- WA
CUIT FOR TCM "1 nectors.
SBRSTC e Check voltage between terminal EM
[B] _ and ground.
TCM 20-pin connector Battery voltage should exist.
@ T CONNECT IL@
CCH ig . o
19
N @ | EF &
y EC
e Check voltage between terminals (8, NGh Repair harness and con-
o ® \, @@ and ground when ignition switch nectors. :
== 9\ is turned ON. e
Battery voltage should exisl.
= SRA542C oK AT
¥
— . NG , PD
TCM connectors & Check continuity between terminals .| Repair harness and con-
i Tod ‘s ®, @, 0, and ground. 1 neclors.
FHHH A i IIwLI hs. Continuity should exist. BA
i 20 B
QK
8 ¥
[s] i
E Replace TCM. RA

CONNECT

T

F ST
». | >, | o
) EL

SBR543C

BR-99 811



TROUBLE DIAGNOSES FOR TCS

ECM (ECCS control module)

(| CONNEETOR ||

Diagnostic Procedure 21

THROTTLE POSITION SENSOR SIGNAL INPUT CIRCUIT

812

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

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

hd

OK

r

Replace TCM.

e TCM 20-pin {Code No. 13 of TCS CIU)
, connector Code No. 11 of TCM)
% R [ (
CONNECT lﬁz | }
—_iH—_—Hjjﬂ: = No -
v p— THROTTLE POSI| SEN , Inspect syster‘n referring
- S to code No. displayed by
N TCS C/U.
Does TCS G/U display code No. 13?
SBR544C
Yes
E TCM 20-pin connector L 4
[ g oM Does ECM (ECCS control module) dis- Yes_‘ Check ECM.
L? hs piay code No. 43?7 | Refer to “TROUBLE
— DIAGNOSES" in EF & EC
RIY No .
section.
.
¥
THROTTLE POSITION SENSOR SIGNAL NG_‘ Repair harness and con-
INPUT CIRCUIT nectors.
= SBRS45C
‘ e Check continuity between terminai
= FcM (E~C.:ES control module) @ for TCM and terminal 68 for
- [ cionr_Jo] connectan || ECM.
st 3 Continuity should exist.
BIY
TCM 20-pin OK
connector
= & |
ary M [T TTTT] . ‘ NG i
e LTl ¢ Check continuity between terminal _| Repair harness and con-
\le o BIY CONNECT (@ for TCM and ground. nectors.
e Confinuity should not exist.
SBR546C
oK
D TOM 20-pin
connector .
1-"?;,15 XTI “:[]l i Check continuity between terminals (1), NG_ Repair harness and con-
CoNNECT oy FARNEEEEN 49 for TCM and terminal for ECM nector,
e RiY {ECCS control module).
Continuity should exist.
OK
® |
o @ !
SBR547C NG | Replace ECM (EGGS con-

trol module).

BR-100




TROUBLE DIAGNOSES FOR TCS

posmon SEnsor
connegtor

SBR557C

Cjﬁ:) . Secondary throttle

DISCONNECT

position sensor
connector

. @

SBR55BC

]

TCM 20-pin connecior connector

Secondary throttle
position sensor

0

I

i

ILH

DISCONNECT L

w

£
15

QISCONKELT

SBR559C|

Diagnostic Procedure 22

SECONDARY THROTTLE POSITION SENSOR SIGNAL

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

THROTTLE POSI SEN2 NG.__ Repair harness and con-
nectors between terminal
48 for TCM connector,
POWER SUPPLY FOR SECONDARY @ for ECM (ECCS con-
THROTTLE POSITION SENSCR trol module) connector
and terminal @©.
Check voltage between terminal (&) for
secondary throttle position sensor con-
nector and ground when ignition switch
is turned ON.
Voltage: Approx. 5V
OK
E
GROUND CIRCUIT NG | Repair harness and con-
"] nectors between termi-
Check continuity between terminal (@ nals (O, 4D for TCM
for secondary throttle position sensor connector, &) for ECM
connector and ground when ignition (ECCS control module)
switch is turned OFF. connector and terminal
Continuity should exist, @.
OK
F
# Disconnect 20-pin connector from NG_‘ Repair harness and con-
TCM. | nector.
o Check continuity between terminal
(3 for TCM connector and terminal
(@) for secondary throttle position
sensor connector.
Continuity should exist.
oK
h A
NG

CHECK SECONDARY THROTTLE POSI-
TION SENSOR,

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

oK
A4

Final check

BR-101

.| Replace secondary throt-

tle position sensor,

MA

EM

Lc

EF
EC

FE

PD

FA

RA

813



TROUBLE DIAGNOSES FOR TCS

TCS C/U connector

= TCM 20-pin

[ cumiT o] EUNNEL‘.TDR.” connector
&8 i L lJ

v LT
HS. |uzi [T T
DISCONNECT & CORNECT

B
J
SBR507C

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/8-2 SIG

No Inspect system referring

8]

=]
HS.
DISCOMRECT

b

TCM 20-pin connector
]|
ll [ 11

[T
2 [ [ Ef ]

cH

L/G

Does TCS C/U display code No. 137

Yes

r

SECONDARY THROTTLE VALVE OPER-
ATING SIGNAL CIRCUIT

to code No, displayed by
TCS CiU.

NG

"

SBR54BC
TCS C/U connector
[N chunscmn}] :gr':‘:leigﬁ_'"
14
= =T
) AR EN
LE [Tl T [T 1]
DISLONNECT _ P
Ly hﬁns.
)
SBR50BC
D = TCM 20-pin connector
[ [ 1] [ ]
L[ fis 11 ]
) L/Y
DISCONNECT
——t -

= SBR544C

814

e Disconnect connector from TCS C/U.,

¢ Check continuity between terminal
(® for TCS C/U connector and termi-
nal 4@ for TCM connector.
Continuity should exist.

OK

B y

v

& Disconnect 20-pin connector from
TCM.

e Check continuity between terminal
@ for TCM connector and ground.
Continuity should not exist.

NG

OK

A J

’—THROTTLE VALVE OPENING SIGNAL
CIRCUIT

NG

Repair harness and con-
nectors.

e Check continuity between terminal
49 for TCS C/U connector and termi-
nal 3 for TCM connector.
Conlinuity should exist.

QK

D] 4

L 4

@ Check continuity between terminal
43 for TCM connector and ground.
Continuity should not exist.

OK
r

NG

Repair harness and con-
nectors.

TRY A KNOWN GOOD TCM.
TRY SELF-CIAGNOSIS AGAIN.
Does TCM display code No. 13 again?

No

Yes
y

Replace TCS C/U.

BR-102

Replace TCM.




TROUBLE DIAGNOSES FOR TCS

E @Engine coolant D|agnOStIC Procedure 24

39 TOM 20-pin comnector PO sensor | ENGINE COOLANT TEMPERATURE SENSOR FOR TCM

_ JE_1l (Sub-harness) CIRCUIT
HE A D) (Code No. 14 of TCM) a

[ | IS

I% LG/OR Lo DISCONNECT
CISCONNECT e r— = COOLNT TEMP/S (TCM) NG WA

8BR550C| | ENGINE COOLANT TEMPERATURE EM
SENSOR FOR TCM CIRCUIT

E— TCM 20-pin connector

S I o Disconnect connector from engine LG
i ] coolant temperature sensor for TCM
oron and 20-pin conngctor from TCM. EE &
) » Check continuity between terminal T
HS. (1 for engine coolant temperature
DISCONNELT \ e sl sensor connector for TCM and termi- EE

nal (8 for TCM connector.
Continulty should exist.

= SBRS0SC OK AT
E] ¥ h 4

{118} TCM 20-pin connector Check continuity belween terminal (& NG_‘ Repair harness and con- o0

= ] for TCM connector and ground. | nectors.

B |Jﬁ % _I] C"% Conlinuity should noi exist.
orv B DISCONNEET BrY HlTS oK {F‘A
HS eé ]
OISCONNECT P

EED Check continuity between terminal (® NG__ Repair harness and con- BA

N for engine coolant temperature sensor "1 nectors.

Engine coolant temperature sensor connector for TCM, terminals (1) and
connector to TCM (Sub-harness)  cooec o {1 for TCM connector.
Continuity should exist.

D wg (2Engine coolant temperature sensor OK
connector to TCM (Sub-hamess) r ST
DISCONNEGT &D CHECK ENGINE COOLANT TEMPERA- NG_ Replace engine coalant
GED TURE SENSOR FOR TCM. " temperature sensor for
Lem Refer to ENGINE COOLANT TEMPERA- TCM. BF
@ - TURE SENSOR FOR TCM in Electrical
Component Inspection. (BR-112)
A
" .
i <
D Y
EL

SBREUIC| [ ¢ Connect connector to TCM. OK | Final check

o Turn ignition switch ON.

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

Voitage: Approx. 4.8V

Y

NG

A 4

Replace TCM.
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Diagnostic Procedure 25
TCM 166in & Throttie motor | THROTTLE MOTOR CIRCUIT
SO | connector _ (Code No. 13 of TCS C/U)
H“ﬂ D o (Code No. 21 and 22 of TCM)
DhSCDNNiCTL’a— - ]L_;Ivv_L]_Ll_]I L DISCONNECT
L
THROTTLE MOTOR CIRCUIT NG
le o FOR CPEN
SBR510C ] .
# Disconnect 16-pin connector from
[E TCM and connector from throttle
hoth o] l? TCM 16-pl molor.
! "Hs fol I connect-o'::m & Check continuity.
DISCONNECT L/8 L - TCM Motor
| -
2 @

Continuity should exist.

SBRSIC OK
TCM 16-pin El ¥ v
°Fﬂ°l‘°' THROTTLE MOTOR CIRCUIT FOR NG | Repair harness and con-
0 LJ SHORT _ neclors.
HS |:>uno:4
BISCONNELT I:l\
LB Lw e Check continuity between terminals
dan, tor TCM connector and
ground.
Continulty should not exist.
e [N W— OK
SBR512C
h
s Disconnect connector from throttle NG_ Repair harness and con-
motor, | nectors.

e Check continuity between terminals

A and for TCM connector.

Conlinuity should not exist.

OK

Y

CHECK THROTTLE MOTOR. NG | Replace throttle motor.

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

oK
4

Final Check

816 BR-104
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TCM 16-pin Diagnostic Procedure 26
. DISCONNECT —r_r___l— conneclor
€ T OE THROTTLE MOTOR RELAY CIRCUIT FOR SHORT
= f T CIRCUIT
A R (Code No. 13 of TCS C/U) @l
(Code No. 23 of TCM)
x J
@ v MA
‘.ﬁm A ~ THROTTLE MOTOR RLY OK | Final check
L §BR513C [SHORT] (-a) EM
=} ‘ e Disconnect connectors from TCM.
TCM 20-pin connector e Check voltage between terminals LE
CTT] !i?] T1 or for TCM connector and
DISCONNECT [(TT I T1T 1T j‘ ground when IGN sw is turned ON.
E@ - Battery voltage should not exist. %F@
-V L ‘
NG '
Q Gf—
E | FE
L)
@l@ \')\'b e Check voltage between terminal @ NGk Repair harness and con-
= v SBRE52C and ground when IGN sw is turned "1 necior between terminal AT
ON. @ for throttle motor
Battery voltage should exist. relay connector and ter-
oK minal @ for TCM con- BD
nector.
- NG FA
CHECK THROTTLE MOTOR RELAY .| Replace throttle motor
® Refer 10 THROTTLE MOTOR RELAY "] relay.
in Electrical Component Inspection. BA
{BR-114)
oK
h 4
Inspect throttle motor relay connector NG‘ Repair harness and con-
harness for short circuit. | nector. 8T
OK
Final check BF
HA
EL

BR-105 ' 817
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(A] =@ TCM connectors Diagnostic Procedure 27
HHH THROTTLE MOTOR RELAY CIRCUIT FOR OPEN CIRCUIT
DISCONNECT R R =L (COde No. 13 of TCS CIU)

(Code No. 24 of TCM)

€ | | B
(o @ t
Y . =\ THROTTLE MOTOR RLY OK | Final check
| ('@ ! [OPEN] (-b)

b

SBR514C
THROTTLE MOTOR RELAY CIRCUIT
TCM 20-pin connsctor ¢ Disconnect connectors from TCM.
mﬁs |:] ® Turn ignition switch ON.
mscmﬂ ’ 12 ’ e Check voltage between the following
terminals by grounding terminal §3.
v |
el

- TCM Motor

)
( Ground
= Ground
b

SBR553C Ballery voltage should exist.
C
C TCM 20-pin NG
connector
I L B
r
GISLONKECT 14 Check voltage between terminal 4 for OK
> ®
Throttle motor TCM connector and ground.
fé“*__{;""ec‘f’r Battery voltage should exist.
2) (&
TS
Q DISCONNECT
. v
&) CHECK THROTTLE MOTOR RELAY. NG | Replace throttle motor
SBR354C| | @ Remove baltery. " relay.
e Remove throttle motor relay.
o Refer to THROTTLE MOTOR RELAY
in Electrical Component Inspection.
(BR-114)
OK
) 4
e Check continuity between terminal NGk Repair harness and con-
@ for TCM connector and terminal "1 nectors.

(@ for throitle motor relay connector.
Continuity should exist.

OK

h A

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

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

818 BR-106
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D]

Throttle motor

4

DISCONNECT

relay connecior

-]
104}
R

2]

.no-_.__)_._....___l

SBR515C

Throttle motor

relay connector

o4 O

DISCONNECT R

€&

SBR680B
Throttle moter
Cli) relay connector
5
il ore
15
DISCONNECT
= Battery
cable
positive
terminal
SBRE61B

Throttle motor

‘
&3 @ relay connector
|
oR/a

e L=

DISCONNECT

SBRG6B2B

Diagnostic Procedure 27 (Cont’d)

®

!

is this the first time? YeS | |f fuse No. 42 is blown,
No " replace fuse and check
first step again.
If fuse No. 42 is not
blown, follow the next
- step.
N For fuse layout, refer to
foldout page of Circuit
Diagram.
r
CHECK THROTTLE MOTOR RELAY. NG | Replace throttle motor
¢ Remove battery. . relay.
e Remove throtile motor relay.
& Refer to THROTTLE MOTOR RELAY
in Electrical Component Inspection.
(BR-114)
D OK
y
o Check continuity between terminal NG
(@ for throttle motor relay cannector
and terminals and for
TCM connecior.
Continulty should exist.
oK
Y
& Check continuity between terminal NG__ Repair harness and con-
@ for throtile motor relay connector "1 nectors.
and ground.
Continuity should not exisl.
o
|_; Replace fuse No. 43 if fuse is blown. NG
For fuse layout, refer to foldout page
of Gircuit Diagram.
e Check continuity between terminal
(8) for throitie motor relay connector
and positive terminal for battery
cable.
Continuity should exist.
CK
Y +
NG

e Check conlinuily between terminal
(8 for throttle motor relay cannector
and ground.

Continuily should not exist.

CK

Y

Final check

BR-107

Repair harness and con-
nectors.

EM

LC

EF &
G

RA
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TROUBLE DIAGNOSES FOR TCS

(T736) TCM 16-pin connector
I3

I —]
HS.
DISCONNECT 110
.@ ECM (ECCS
@ control module)
connector

| o -~ @ DISCOMMECT

43 — HS. Eﬁ:}]

“l CUNT o] CoNNECTOR]

SBR599C

Diagnostic Procedure 28

START SIGNAL CIRCUIT (Code No. 31 of TCM)

TCM 18-pin connector

@ Turn ignition switch OFF.

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

# Check continuity between terminal
for TCM connector and termi-
nal @3 for ECM (ECCS control mod-
ule) connector.
Continuity should not exist.

NG

]

=5

HS. 1)
0ISCONNECT

OK

4

Repair harness and con-
nector.

&
G

ﬂ —® @1

SBRE00C

® Reconnect ECM connector.

® Turn ignition switch ON.

s Check voltage between terminal (1l
for TCM connector and ground.
Voltage: Approx. 12V

NG

K
r

Final check

Diagnostic Procedure 29

Repair harness and con-
nectors between terminal
for TCM connector
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

y

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

820

BR-108

A4

Inspect system again
referring displayed code
No.




TROUBLE DIAGNOSES FOR TCS

TCM 20-pin connector Diagnostic Procedure 30
Hs NEUTRAL POSITION SWITCH CIRCUIT
mscnuucT (COde No. 33 Of TCM)
- Gl
NEUTRAL POSI SW No . INSPECTION END
MA
Does TCM display code No. 33 still
= when shifting selector lever to all posi-
8BRS16C| | tiong with ignition switch ON? EM
B N & P rel ves
relay
{#11} TCM 20-pin connector connector X LC
SCEEN el = e Disconnect 20-pin connector from OK | INSPECTION END
J L[] ‘ TCM. EF
= Loy LY e Turn ignition switch ON. EC
s o Check continuity between terminal
DISGDNNEC @ and ground when shifting selec- EE
tor lever to all positions.
5 Continuity should exist when shifting
SBH51?C lo l‘P!! and liN!’!' AT
Continuity should not exist when
shifting to other than “P”’ and “N".
NG 2
B r
o Turn ignition switch OFF. NG‘ Repair harness and con- FA
® Remove N & P relay. "1 nectors.
# Check continuity between terminal -

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

lOK
®

S

BIF

HA

"BR-109 821
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TCM 20-pin connector
[

—V e
M€

[Wad

" SBR518C

N & P relay connector
e
15

0ISCOMNECT

~

SBRE67B

N & P relay connector

s DISCONNECY

o &

SBREB6EB

822

Diagnostic Procedure 30 (Cont’d)

®
l
Check continuity between terminal (8) NG‘ Repair harness and con-
for TCM connector and ground, | nectors.
Conlinuity should exist.
D OK
y
Check continuity between terminal (@) NG; Repair harness and con-
for N & P relay connector and ground. "1 nectors.
Continuity should exist.
OK
CHECK N & P RELAY. NG | Replace N & P relay.
Refer to N & P RELAY in Electrical -
Component Inspectian. (BR-114}
OK
r
e Turn ignition switch ON. OK‘ Repair harness and con-
e Check voltage between terminal (T | nectors between terminal
for N & P relay connector and ground (2 for N & P relay con-
when shifting selector lever to “'P" & nector and ground.
N
Battery voltage should exist.
NG
h 4
CHECK INHIBITOR SWITCH. NG | Replace inhibitor swilch.
Refer to INHIBITOR SWITCH in Electri- "
cal Compenent Inspection. (BR-115)
OK
h 4
NG

Check continuity between terminals (@
and (6 for inhibitor switch connector
and terminal (1) for N & P relay con-
nector.

k4

oK

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

or

Check No. 1 fuse. For fuse layout, refer
to foidout page of Circuit Diagram.

BR-110

Repair harness and con-
nectors.




TROUBLE DIAGNOSES FOR TCS

TCM 20-pin connector

1
HT TR
€

(Fsi)ECM (ECCS
control module)
connector

[Ccinir ol CORNECTOR )|
48

DISCONNECT

€L .

SBR555C

IEI@ECM (ECCS control module} connector

<2 (__ounm o] connEcTod ||
%

CONNECT
TCM 20-pin

connector

=

fismmmudliin)

B/Y

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.

e Disconnect 20-pin connector from
TCM.

# Disconnect connector from secondary
throttle sensor.

® Check continuity between terminal
% for TCM connector and terminal
for ECM (ECCS control module)
connector.
Continuity should exist.

— CONNECT
B/Y ""
HS.

5BR556C

OK

B3]
h 4

Check continuity between terminals (),
@ for TCM and terminal €0 for ECM
(ECCS conirol medule).

Continuity should exist.

NG

OK

h 4

Final check

BR-111

.| Repair harness and con-

nactors.

MA

EM

LE

EF &
EC

FE

AT

PD

A

A

EL

823



TROUBLE DIAGNOSES FOR TCS

e Pin connector terminal layout.

Electrical Component Inspection

INSPECTION OF TCM
e Measure voltage between each terminal and terminal 4@
or €0 by following “TCM INSPECTION TABLE".

11[12]13

110

SBR519C

TCM Inspection table

*Data are reference values.

TERMINAL
NO.

ITEM

CONDITION

“DATA

Throttle opening signal

Ignition switch “ON"

Approximately 0.4 - 3.1V
Voltage varies with the throt-
tle valve opening angle.

Secondary throttle position
sensor

Vehicle is running

Approximately 0.5 - 4.1V
Voltage varies with the sec-
ondary throttle vafve opening

angle.

Secondary throttle valve sig-
nal

Vehicle is running

Approximately 0.4 - 3.1V

Engine coolant temperature
sensor for TCM

Engine is running

Approximately 0 - &Y
Voltage varies with the
engine coolant temperature.

TCS W

fgnition switch "ON"

Approximately 10V

14

Throttle motor relay

Ignition switch "ON"

Approximately 1.5V

15

Power supply for sensor

Ignition switch "ON"

Approximately 5V

824
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TROUBLE DIAGNOSES FOR TCS

Eiectrical Component Inspection (Cont’d)

TCS CANCEL SWITCH
Check continuity between terminals as shown.

SWITCH condition Continuity existence
Pushed Yes
Released No
[}
]
SBRE70B
Front wheel WHEEL SENSOR
ron? whee' sensor Check resistance between terminals and @.
%ﬂ Resistance: 0.9 - 1.1 kQ
N »
\
a b

Rear wheel sensor

SBRE71B
ABS ACTUATOR MOTOR RELAY
@ /@D . Condition Con:;nrt;’i]t;ael):sgn:idbgreen
@\ q H— / i?:-:ﬁ;i I\;og;g:nr;o?plied between No
\B@ &u{,ﬁ P ot
J

SBR595C

BR-113

MA
EM

LG

EF
EC

FE

AT

A
RA
8
BF
HA

EL

825
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SBR32%B

©)

1 T

j\@/ @;@
—r

=

SBR673B

SBR596C

SEF536

N & P relay

Tt

O_
AT
. 1

B|713

SBRE75B

826

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

Continuity existence Continuity existence
Condition between terminals § | between terminals &0
and and €0
Battery voltage not
applied between termi- Yes Ne
nals €5 and €B.
Battery veoltage applied
between terminals ¢ No Yes
and €.

TCS PUMP RELAY AND THROTTLE MOTOR RELAY

Continuity existence between
terminals @ and (8

Condition

Battery voltage not applied between
terminals () and @& .

Battery voltage applied between
terminals (1) and (@.

No

Yes

TCS PUMP
TCS pump {motor) should operate when baitery voltage is
applied.

CAUTION:
Do not apply battery 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 kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
- 80 (176) 0.30 - 0.33
N & P RELAY
Check continuity between terminals & and @
Condition Continuity
12V direct current supply between Yos
terminals @ and 3®.
No current supply No

BR-114
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(——_,6' c|e[gY Inhibitor switch

terminal side

[ ]

SEF498.)

Throttle maotor
1C|05ing connector

~-direction

,f,f
h A

Electrical Component inspection (Cont’d)

INHIBITOR SWITCH

Check continuity between terminals and @, &.

Continuity between Continuity between

SEF231L

Condition terminals and terminais and @ @l
Shift to “'P" position Yes No
Shift to "N position No Yes
p— WA
hift to posilions other N N
than P and "N ° °
EM
THROTTLE MOTOR
WARNING: LC
Before fouching the secondary throttle valve, be sure to discon-
nect the throtlle valve meolor connector; otherwise, Injury may EF
occur due to accidental actuation of the vaive. EC
. . 5
Check voitage produced by motor by opening/closing second-
ary throttle valve as quickly as possible.
Use needle type voltmeter. FE
Needle should fluctuate.
Make sure throitle vailve moves smoothly from fully closed to AT
fully open position without binding.
SECONDARY THROTTLE POSITION SENSOR
1. Turn ignition switch "QFF". 20
2. Disconnect secondary throttle position sensor harness con-
nector.
3. Make sure that resistance between terminals @ and @® FA
changes when closing secondary throttle valve by hand.
Secondary throttle valve condition Resistance (k) RA
Fully open Approximately 3.0 - 5.8 ;
Partially open 0.8-58 ﬂ
Fully closed Approximately 0.8
§T
BF
HA
EL
BR-115 827



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Front brake

Brake model

CL28VF disc brake

Gylinder bore diameter
¥ number of pistons
mm (in)

42.8 (1.685) x 2

Lining length x width
x thickness
mm {in}

127 x 56 x 9.5
(5.00 x 2.20 x 0.374)

Parking brake

Brake model

DS17HD drum brake

Lining length x width

1541 x 250 x 3.0

Rotor outer diameter
x thickness
mm (in)

280 x 28 (11.02 x 1.10)

hick
x thickness . (6.07 x 0.984 x 0.118)
mm {in)
Drum inner diameter _ 172.0 (6.77)
mm (in}
Master cylinder
Cylinder bore diameter 25.40 (1)

mm (in)

HRear brake

Brake model

AD11B disc brake

Cylinder bore diameter
x number of piston
mm [in)

38.2 (1.504) x 1

Control valve

Valve model

Proportioning valve
(within master cylinder)

Split point [kPa (kg/cm?, psi)]
x reducing ratio

3,923 (40, 569) x 0.4

Lining length x width
x thickness
mm (in)

97.4 x33.9x 10
(3.835 x 1.335 x 0.39}

Brake booster

Booster model

M215T

Diaphragm diameter

Primary: 230 (9.06)

Rotor outer diameter mm (in) Secondary: 205 (8.07)
x thickness _ 292 x 9 (11.50 x 0.35) Brake fiuid
mm {in}
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 Frant Rear Free height "H" 184 - 194 (7.24 - 7.64)
Brake modsl CL28BVF AD11B Depressed height "D
o . {under force of 490 N (50 kg, 110 |b) with | 100 - 110 {3.94 - 4.33)
Lining wear limit ) .
engine running]
Minimum thickness 2.0 (0.079) Clearance “C’* between pedal 010
Rotor repair limit stopper and threaded end of ) '
stop lamp switch or A.S.C.D. switch (0.012 - 0.039)
Minimum thickness 26.0 (1.024) | 8.0 (0.315) plamp i
1.0 - 3.0

Pedal free play

(0.039 - 0.118)

DRUM BRAKE
Unit: mm (in
il PARKING BRAKE

Location Rear Unit: mm (in)
Brake model DS17HD Gontrol type Foot lever
Lining wear fimit Pedal stroke 90 - 105

Minimum thickness 1.5 (0.059) [under force of 196 N (20 kg, 44 1b)] {3.54 - 4.13)
Drum repair limit Pedal stroke when warning swiich comes 20 (0.79) or less

Maximum inner diameter 173.0 (6.81) an
Brake shoe '‘backoff'' adjustment 5 - 6 laiches

BR-116
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