
SERVICE BRAKES - Troubleshooting / Anti-lock Braking System Troubleshooting 35-7

Symptom Probable cause Remedy

Squealing noise when Disc brakes - rusted, stuck
brakes are not applied

Lubricate or replace

Loose or extra brake parts Retighten

Improper positioning of pads in caliper Correct

Improper installation of support mounting to caliper Correct
body

Poor return of brake booster or master cylinder Replace

Incorrect adjustment of brake pedal or booster Adjust
push-rod setting

Groaning, clicking or Stones or foreign material trapped inside wheel Remove stones, etc.
rattling noise when covers
brakes are not applied

Loose wheel nuts Retighten

Disc brakes -failure of anti-rattle shim Replace

Disc brakes - loose installation bolt Retighten

Incorrect adjustment of brake pedal or booster Adjust
push-rod setting.

ANTI-LOCK BRAKING  SYSTEM  TROUBLESHOOTING
<Up to 1995 models>
PARTICULAR PHENOMENA OF THE
ANTI-LOCK BRAKING SYSTEM
Models equipped with the anti-lock braking system
(ABS) may exhibit one or more of the following
phenomena from time to time, but none of these
are abnormal.’
(1) A pulsing feeling in the brake pedal, or vibration

of the body or the steering wheel, when the
anti-lock braking system is activated by sudden
braking or by braking on a slippery road surface.
Actually, this phenomenon is an indication that
the anti-lock braking system is functioning nor-
mally.

(2) When the vehicle speed reaches approximately
6 km/h (4 mph) after the engine is started and
the vehicle starts off (for the first time), a whining
motor noise may be heard from the engine
compartment if the vehicle is traveling in a quiet
place, but this noise is simply the result of a
self-check being made of the anti-lock braking
system operation.

TROUBLESHOOTING METHODS
Problems related to the anti-lock braking system
(ABS) can be classified into two general categories:

I‘

L

problems in the electrical system and those in the
j hydraulic system.

For problems in the electrical system, the on-board
diagnostic is built into the electronic control unit
(ECU) causing the ABS warning light to illuminate
as a warning to the driver. In this instance, checks
can be made by using the multi-use tester and
oscilloscope.
Problems in the hydraulic system (poor, braking,
etc.) can be located in the same way as for ordinary
brakes. There is, however, the necessity to check
to determine whether the problem is related to ordi-
nary brake components or to the components re-
lated to the ABS. To make this check, use the
scan tool.

HOW TO USE THE
TROUBLESHOOTING FLOW CHART
(1) Using the flow chart, check the ABS warning

light light-up sequence. Read the diagnosis
codes and check the condition of braking opera-
tion.

(2) Following the check chart listed in the remedy
column, perform the checks. There are [Ex-
planation] and [Hint] in each check chart. Refer
to them when troubleshooting.

NOTE
ECU: Electronic control unit
HU: Hydraulic unit

/
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35-8 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

TROUBLESHOOTING (ABS-FWD)
Confirm condition in the following way and diagnosis accordingly.

Does the ABS warning light illuminate as described (2) With the ignition key in the “START” position,
below up to the time the engine starts? power to the ABS ECU is interrupted and the
(1) When the ignition key is turned to the “ON” ABS warning light remains lit because the valve

position, the ABS ECU causes the ABS warn- relay is OFF.
ing light to flash twice in about one second (3) When the ignition key is returned from the
(during which the valve relay self check is “START’ position to the “ON” position, the ABS
made) and then causes it to go out. warning light flashes twice in about one second

(during which the valve relay self check is made

- again) and then goes out.

1 sec. 1 sec.

ABS warning ONI‘ /

light I
OFF - 1

I c

ignition
key

0 0 0 0 2 1 6 6

Yes
- CONTINUED ON NEXT PAGE

No

1

warntng light drive cir-
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SERVICE BRAKES - Anti-lock Braking Svstem Troubleshooting

No. Trouble condition

4 After the ignition key is turned to the “ON”
position, it blinks once and then illumi-
nates when it is turned to the “START’
position. When the key is returned to the
“ON” position, the light blinks again.
(Blinking with the ignition key in the “ON”
position is synchronized with operation
noise of the valve relay.)

ABS
warning
light

ST
Ignition ON
key ACC, LOCKJ--

214AO593

1 CONTINUED FROM PREVIOUS=/

Major causes
-

Break in harness for ECU warning light
drive circuit
Malfunction of ECU

when starting to drive the car?
Trouble with the motor relay, solenoid
valve [due to self test at start-up or
malfunction of wheel speed sensor]

Is there one-sided braking, insufficient
braking force or malfunction of ABS op-

CONTINUED ON NEXT PAGE

eration?

i Yes

T r o u b l e  c o n d i t i o n Major causes

One-sided braking
lnsuff icient braking force

l Hydraulic line in HU is clogged.
l Mechanical lock of HU solenoid valve

Decline in ABS function

ABS sometimes functions even when
there is no sudden braking. (ABS opera-
tion vibration is transmitted.)

Remedy

Check, using flow
chart D (Refer to
p.3519.j

l Hydraulic line in HU is clogged.
l Malfunction in HU solenoid valve op-

eration

l Insufficient wheel speed sensor out-
put voltage (sensor malfunction, too
large a gap between sensor rotor,
missing rotor teeth).

l Malfunction of ABS ECU

Remedy

Check HU operation and, if
necessary, replace HU. If HU
is normal, check structural
parts for normal braking.

Check wheel speed sensor
(Refer to P.3575.)  and, if nec-
essary, replace sensor, adjust
gap or replace rotor.
If tests indicate that there are
no mechanical or electrical
failures, replace the ECU.
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35-10 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

/ CONTINUED FROM PREVIOUS PAGE /

J NOTE
After a test drive*, use on-board diag- l :
nostic to check (Refer to P.3520.).

Drive at 19 mph or higher
for more than 30 seconds.

/
.

No diagnostic trouble codes output and
normal codes are displayed?

I
Yes

1

on-board diagnostic output ter-
minals and the diagnosis check

I

intermittent or other trouble.

All ABS functions are normal. (Nor are
there stored memory of past diagnostic
trouble code.)

Connector terminal No. layout for
troubleshooting

Terminal No. layout shown on the
special tool connector

00002535

/ If trouble does not reappear 1
watch vehicle movements until
it reappears. (Refer to P.35-11.)

Caution
1. When carrying out inspection of the ABS-ECU terminal

voltage and resistance, the special tool (MB991356)
should be used.

2. Because the ABS-ECU connector terminal No. layout
for troubleshooting is different from the terminal No.
layout shown on the special tool connector, when
using the special tool for inspecting, take the readings
from the special tool terminal Nos.

Example

ABS-ECU connector terminal Terminal No. shown on the spe-
No. for troubleshooting cial  tool connector

r~ ~18 1 I

I

d

d
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-11

METHOD OF CLEARING DIAGNOSTIC ACTUATOR TEST FUNCTION
TROlJtiLE CODE MEMORY

ii
Caution
l When servicing is finished, clear the diag-

nostic trouble code memory.

Trouble codes cannot be cleared from memory
when the ABS ECU system is in fail safe. Proceed
to diagnosis and repair.

(1) Clear memory using scan tool.
(No. 7 “DIAG. ERASE” in the actuator test is
selected to erase the diagnostic trouble code.)

(2) After clearing, recheck the diagnostic trouble
codes, and check that memory is cleared.

/
LJ

Actuator test specifications

I INo. Scan tool display Drive solenoid Drive pattern
valve and motor

The actuator can be forcibly driven in the following
way by using the scan tool.

NOTE
l The actuator test cannot be carried out when

the ABS ECU System is in fail safe.
l When using forced drive using the scan tool,

the vehicle must be stopped.
l During forced drive using the scan tool, forced

drive operation is stopped when any wheel
speed reaches 10 km/h (6 mph).

02

03

04

05

06

FR VALVE A

FL VALVE A

REAR VALVE A

FR VALVE M

FL VALVE M

REAR VALVE M

Not used

Soleinoid valve
and pump motor
for each HU car- zz/;-
responding than- va,ve
nel.
<Manual pattern>

Pump
motor

Start of forced drive End of forced drive

Z14A0508

i
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35-12 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

A ABS warning light does not light at all.

[Explanation]
When it does not light up at all, there is a strong
possibility that there is trouble with ABS warning
light or with power to the light.

[Hint]
If other warning lights do not light up either, fuse
is probably blown.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-13

With the ignition key in the “ON” position, No
do other warning lights (except door-ajar

l
warning light, seat belt warning light) illu-
minate?

I----

Check fuse No. 11. If it is
blown, correct the cause of
the blown fuse and then re-

/ place the fuse.

Yes

Turn the ignition switch OFF and check.1

I

Is the ABS warning light normal?
for burned bulb.)

Remove the combination me-
ter, and check with the igni-
tion key “ON”.

i
Does voltage between har-
ness connector terminal No.
14 and ground indicate bat-
tery positive voltage?

I

No

I--
1

Yes

is broken.

* ABS warning light bulb
burned.

+/ / No I I r I
Is there continuity between combiination -- * 1 Faulty combination meter 1 c
meter No. 58 and No. 59 terminals?

Yes

Connect connectors firmly.
(Check for pins pulled out or
bent, and repair as needed.)

drive circuits. Check both circuits.

Repair or replace combina-
tion meter.
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35-14 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

/ Remove the ECU connector and check. /

Repair harness.
connector terminal No. 25 and ground

the ignition key is in the “ON” position?

ABS ECU malfun Replace ABS ECU. I

[ Check valve relay.

Remove valve relay and check.

Replace valve relay.

IYes

Install the valve relay, remove the HU
connector and check.

K-**i;;E3] 4 Repair  harness.Does positive .voltage  between the HU
harness connector termrnal  No. 8 and
ground rndrcate battery positive voltage
while the ignition key is in the “ON”  posi-

Yes

t
Is there continuity between HU harness
connector terminal No. 9 and ground?

Broken harness wire between
HU and ground

Repair harness.

Replace HU.
connector terminals No. 8 and No. 9?

Yes

.I Connector not connected se-
curely.

Replace connector.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-I 5

B ABS warning light stays on when the ignition key is in the “ON” position.

[Explanation] [Hint]
This is the symptom when the ABS ECU does not
power up due to broken ECU power circuit, etc.,

Check the on-board diagnostic output and if there
is no output voltage or if the scan tool and ABS

when the fail safe function operates and isolates
the system or when the warning light drive circuit
is short circuited.

ECU cannot communicate, there is a good possibil-
ity that power is not flowing to the ECU.

Caution
l If the diagnostic trouble code is output, the

system can be in the fail safe mode. In such
a case, erase the diagnostic trouble code
and then restart the engine to check if the
system is currently in a fault condition.

EYWP Eb IGNiTlOW
SWITCti(IG1)

86 ,,87 I

t
--I

,,30

1

85 87a'lALVE
RELAY

KX35-AK-R3513-K

Is
~ No

there on-board diagnostic
output? (Is there communica-
tion with scan tool?)

Yes

On vehicles produced up
to Oct. 1994, refer to
P.35-16.
On vehicles produced
from Nov. 1994, refer to
P.35-17.

No
* Check, using the diag-

nostic trouble code check

Yes
chart (Refer to P.3521.).

t No
Does the ABS warning light re- - Short in ECU transistor
main illuminated even with the
ECU connector disconnected?

I
I Yes

Does the ABS warning light re-
main illuminated even with the
HU connector disconnected?

Yes

No

l- ~n~oflZ!h!ZZrr~~o~~  j

I

+,

t No
* Repair harness or replace

tween HU or ECU and ABS combination meter.
warning light

TSB Revision



35-16 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

<Models produced up to Oct. 1994>

:GNI:‘ION
SWITCH (lG2)

ABS
POWFR
RELAY

ABS ECU I18

x2 RI!’ 1-1

z2 EZ pg$q r;‘-1

KX35-RK-R3514-W

NOTE
x::1994 -0061.5.
:2:ur,  to 1993 rn30815.

CONTINUED FROM
PREVIOUS PAGE

Can other electronic control
No

c Scan tool related mal-
systems communicate with
scan tool?

function. Repair and re-
check.

Yes
* Correct cause of blown

Disconnect ECU connector
and check harness connector

Is there continuity between
body harness terminals No. 9
and No. 34, and ground?

No -7

I Yes
Repair harness.

Is there continuity between
body harness connector termi-
nals No. 23 and No. 24, and
diagnosis inspection terminals
No.4&No.lOorNo.7&No.
8?

1 Yes

Harness wire between
diagnosis inspection ter-
minal and ABS ECU is
broken.

1

1 Repair harness.

Malfunction of ABS ECU Replace ABS ECU.

1 TSB Revision I



SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-17

<Models produced from Nov. 1994>

i IGNITION
SWITCH (IG2)

Imd
2

J’B @

_I
IOA

2

B

ABS ECUABS ECU

KK35-AK-R3315-N

CONTINUED FROM
PREVIOUS PAGE

Can other electronic control
No

* Scan tool related mal-
systems communicate with
scan tool?

function. Repair and re-
check.

Correct cause of blown
fuse and replace fuse.

Disconnect ECU connector
and check harness connector

~~~~
. . . . ‘: No

Yes

pizfy

Is there continuity between
body harness terminals No. 9

1 bodv harness connector termi-
1 ry7rNT;d No 24-and
diagnosis inspection terminals

Yes
i

1 Repair harness.

t
) Malfunction of ABS ECU Replace ABS ECU.
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35-18 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

C ABS warning light does not illuminate when the ignition key is in the “START” position.

[Explanation]

The ABS ECU uses the IGz power source which sequently, in the “START” position power is off and
is turned off in the “START” position. The ABS the ECU turns the valve relay OFF. If the warning
warning light uses the IG, power source which light does not illuminate at this time, there is trouble
is not turned off even in the “START” position. Con- in the warning light circuit on the valve relay side.

;yWx;B  E
!a

IGNiTlON
SWITCH(IG1)

i 1; A
86 B? I

T ,\30 _
--I

4, 185 B7a;gw;p 1

I

KXB-AK-R35134

Remove the No. 3 fuse from
the junction box to turn off pow-
er to the ABS-ECU. Discon-
nect the hydraulic unit connec-
tor (A-64) and the ABS valve
relay connector (A-65). In-
spect the harness side of both
connectors for damage to the
terminal pins. Repair terminal
pins as needed.

- No
With the ignition key in the - Harness wire between
“ON” position, does voltage be- HU and warning light is
tween body connector terminal broken.
No. 8 and ground indicate the
battery positive voltage?

Yes

t
Is there continuity between

No
+ Broken line between HU

body connector terminal No. 9 and body ground
and ground?

,
Yes

$ No
Is there continuity between HU - Valve relay malfunction or
connector terminal No. 8 and break in HU harness wire
terminal No. 9?

Yes

t
Remove the valve relay. Is
there continuity between termi-
nal No. 87a and No. 30?

Yes

t
HU harness malfunction 1 Replace HU.

NOTE
When performing the check marked *, note polarity of the diode
(refer to the circuit diagram).
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-19

When power flows, the ABS ECU turns on the
warning light for approximately 1 sec. while it per-

harness between the ECU and the warning light,

forms a valve relay test. If there is a break in the
the light illuminates only when the valve relay is
off in the valve relay test, etc.

IGNITION
SWITCH(lG1)

-T-
j:
w

J/B

ABS-ECU

Disconnect the hydraulic unit
connector (A-64) and the ABS-
ECU connector (E-12).
Inspect the harness’ side of
both connectors for damage to
individual terminal pins.
Repair terminal pins as need-
ed.

In the ignition key “ON” posi-
tion, does voltage between ter-
minal No. 25 and ground indi-
cate battery positive voltage?

Yes

No

i

t
[Malfunction of ABS ECU Replace ABS ECU.
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35-20 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

When using the MUT

khb using th/e  MUTill
\Z12FOO57

<From  1994 models>
i2OFO159

Z2OFOl64
00002160

CHECK USING ON-BOARD DIAGNOSTIC
When using the scan tool [Multi-use tester (MUT) <Up
to 1993 models> or MUT-II <All models>]
(1) With the ignition switch OFF, connect the scan tool.

When connecting the scan tool (MUT-II) to a 1993 model
vehicle, use the adapter harness supplied together.

Caution
Turn off the ignition switch beforehand whenever the
scan tool is connected or disconnected.
Turn the ignition ON and select the ABS system. (The
ABS warning light lights up, it goes into the scan tool
mode. In the scan tool mode, ABS does not function.)
If it does not go into the scan tool mode, check the ECU
power circuit and the harness between the ECU and
diagnostic output terminals.

(2) Read the on-board diagnostic output codes from the ECU
memory.

(3) Clear the diagnostic trouble codes once from memory.
(Refer to P.3511.)
If the memory cannot be cleared, the ECU is currently
detecting the trouble and the ABS ECU is in fail safe.
If it can be cleared, the trouble is either temporary or
appears only when driving.

(4) When the diagnostic trouble codes cannot be cleared,
or when the ABS ECU goes into fail safe during another
test drive and diagnostic trouble codes are output, check
according to diagnostic trouble code check charts

I (E-l -E-6).

DIAGNOSTIC TROUBLE CODE CHART

/ VEH. SPD. SNSR. E-2 1 P.3521 1 52 MOTOR RELAY

STOP LAMP SW E-3 P.3523  55 CONT. UNIT
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-21

I E-l When the following diagnostic trouble codes are displayed “11 FL SNSR.  OPEN” “12 FR SNSR.
OPEN” “13 RL SNSR. OPEN” “14 RR SNSR. OPEN” I

i I I

Ld [Explanation] [Hint]
The ABS ECU detects breaks in the wheel speed In addition to a broken wire/short circuit in the wheel
sensor wire. This trouble code is output if the wheel
speed sensor signal is not input (or short circuited)

speed sensor, also check whether the sensor gap

or if its output is low when starting to drive or while
is too large, sensor harness wire is broken, or sensor

driving.
harness and body connector are not properly con-
netted.

1 E-2 When diagnostic trouble code “15 VEH. SPD. SNSR.” is displayed I

[Explanation]

This trouble code is output when there is an ab-
normality (other than broken wire or short circuit)
in any of the wheel speed sensor output signals
while driving.

[Hint]

The following can be considered as the cause of
the wheel speed sensor output abnormality.
l Distortion of rotor, teeth missing
l Low frequency noise interference when sensor

harness wire is broken
l Noise interference in sensor signal
l Sensor output signal is below the standard val-

/ ue or amplitude modulation is over the standard

L;
value. Using an oscilloscope to measure the
wave shape of the wheel speed sensor output
signal is very effective.

l Broken sensor harness
0 Poor connection of connector

NOTE
(1) If contact is poor, check the sensor cable by

bending and lightly stretching it.
(2) Except for the case where a fault condition

exists in the system, but the inspection results
are normal; if an abnormality cannot be found
in the sensor circuit displayed as abnormal,
erase the diagnostic trouble code and turn the
ignition switch to OFF once, and then test-drive*
again.
If the same diagnostic trouble code is output,
replace the ABS ECU. If the trouble does not
occur anymore, the problem is likely to be with
the ABS ECU.
(If the trouble is in the speed sensor circuit,
but is difficult to recreate, it will recur even after
the ABS ECU has been replaced.)

(3) *: Drive at 19 mph or higher for more than
30 seconds.

SPEED  SENSOR

/
Ld

DATA LlNK
CONNECTOR

ASS ECU

1
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35-22 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

Check flow connected with wheel
speed sensor

Is the resistance value of the wheel speedsr
NOTE
When checking with an oscilloscope, first measure voltage varia-
tions in the wheel speed sensor output. (Refer to P.35-75.)

sensor
* Replace wheel speed sen-

sor

Yes

No
Is the resistance value with the ECU con- ----+ Harness wire for wheel speed Repair harness.
nectar  normal? sensor circuit is broken 1

Standard value:
Front 0.8-1.2  Wz
Rear 0.6-0.8 kQ

Yes

Is the standard value for the
gap between the wheel speed
sensor and rotor within the
range?
Standard value:
Front 0.3-0.9 mm
(.012-.035  in.)
Rear 0.2-0.7 mm
(.008-.028  in.)

- Adjust the gap between the

Yes

t
Is the wheel speed sensor ro-

No
* Replace rotor that has mis-

tor normal, with no missing or sing or damaged teeth.
damaged teeth?

Yes

Check the output of each
wheel speed sensor with an
oscilloscope, including the
waveform. (Refer to mea-
surement of wheel speed
sensor output voltage varia-
tions on P.3575.)
Is the output voltage for each
wheel speed sensor over the
standard value and is the wa-
veform normal?

Yes

No
Recheck if below the stan-
dard value or if the sensor
has a poor waveform. Re-
place sensor or rotor.

t
If the above checks are nor-
mal,  there is a malfunction of
ABS ECU when this diagnos-
tic trouble code re-occurs
often.

- Replace the ABS ECU and
check that the trouble code
does not reoccur.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-23

E-3 When diagnostic trouble code “22 STOP LAMP SW” is displayed

L
[Explanation] [Hint]
The ABS ECU outputs this diagnostic trouble code
in the following cases.

If the stop light operates normal, the harness for
the stop light switch input circuit is broken or there

l Stop light switch may remain on for more than is a malfunction in the ABS ECU.
15 minutes without ABS operation.

l The harness wire for the stop light switch may
be open.

Do the stop lights light up and
go out normally?

/ Disconnect the ABS ECU con- /
nectar  and inspect at the har-
ness side connector.

IYes

Repair harness. I

Malfunction of ABS ECU Replace ABS ECU. 1/

I/ <HatchtIack>

ABS ECU

<ConventiDle>

STOP
LIGHT

w
NOTE
xI:“EHICLES  WITH AUTO-CRUISE  CONTRO SYSTEHt2:YEHlCLES  Y,THO"T  AUTO-CRUISE CO NC>ROL  SYSTEM

Kx33-u-*soc-I
Kx3s-u-!asIo-”

0 0 0 0 2 5 2 9
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35-24 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

E-4 When diagnostic trouble codes “41 FL SOL. VALVE“, “42 FR SOL. VALVE” or “43 REAR SOL. V.”
are displayed.

[Explanation]

The ABS ECU normally monitors the solenoid valve
drive circuit.
If no current flows in the solenoid even if the ECU
turns the solenoid ON or if it continues to flow even

when turned OFF, the ECU determines the solenoid
coil wire is broken/short-circuited or the harness
is broken/short-circuited, and then these diagnostic
trouble codes are output.

IGR:ITION
SWiTCy(IG1)

, G-R $l G-R ]

SOLENOID II

ABS ECU

Ll 121 3 14 15 1617 (6 19 jlO~l1~12~13/i4/15~16~17~16~
~19~20~1e2~23~426i26~7~6~~30~1~2l~~~~5~

Iu(35-AK-R3512-2

+
Is the resistance
solenoid valve within the ranae

Replace HU.

of the standard values?
Standard value: 1.0-l .3 Q

+I

I

Is the solenoid valve resis-
tance value within the range of
the standard values when
measured at the ECU connec-
tor?
Standard value: 1.0-l .3Q

Noc

Yes

The harness wire for the
solenoid valve circuit
whose resistance value is
outside the range of the
standard value is broken
or short circuited.

/ Malfunction of ABS ECU 7 Replace ABS ECU.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-25

E-5 When diagnostic trouble code “51 VALVE RELAY” is displayed

[Explanation]
When the ignition switch is turned ON, the ABS
ECU switches the valve relay OFF and ON for
an initial check, compares the voltage of the signal
to the valve relay and valve power monitor line
voltage to check whether the valve relay operation
is normal. In addition, normally it monitors whether

or not there is power in the valve power monitor
line since the valve relay is normally ON. Then,
if the supply of power to the valve power monitor
line is interrupted, this diagnostic trouble code will
be output.

-
:
5
c
?
B
c

i

.I

:

l
jl
.

3
52
-

P

3 e
-I
‘-L

5 8

8f8:4---0 d
;’oi

0 2--- -

3Dz

7a III81#-__-_---- ----------- (‘+ ----- 1

I p!iiazq$:
__________________--.
1

T-

P B
1 1227 I

ABS
.; 22 ECU

P. 1i

SE
L!L

IGNITION
SWITOH(IG1)

Remove and check the valve
relay.

t
When the valve relay is
checked, are the following
conditions found?
No. 85-No.  86: Resistance
value 60-120 Q
No. 30-No.  87a: Continuity
No. 30-No.  87: No continuity
When battery positive voltage
is applied between terminals
No. 86 and No. 85.
No. 30-No.  87: Continuity
No. 30-No.  87a: No continuity

iYes

Install the valve relay and re-
move the HU connector.

I
i

1 With the ignition -“ON”,
No

+/ HU power harness wire is 1

1Yes

Is there continuity between HU
No. 8 and No. 7 terminals?

Faulty harness in HU
I

Yes

Connect the HU harness and
remove the ECU connector.

Yes Repair harness.

t

harness side connector termi-
nal No. 22 and ground?

Yes

Is there continuitv between 1
No

-+I Malfunction of harness 1
!betxtn  H U  ; ABS!

I
ABS ECU malfunction

Repair harness. I

Replace ABS ECU.

TSB Revision



35-26 SERVICE. BRAKES - Anti-lock Braking System Troubleshooting

E-6 When diagnostic trouble code “52 MOTOR RELAY” is displayed

[Explanation] l When the motor continues to revolve
The ABS ECU outputs this diagnostic trouble code [Hint]
for the motor relay and motor in the following cases.
l When the motor relay does not function

If there is motor operation noise during scan tool

l When there is trouble with the motor itself and
forced drive mode, there is a broken or short cir-

it does not revolve
cuited  motor monitor wire.

l When the motor ground line is disconnected
and the motor does not revolve

FUGIBLE  LINK @

I

Does the motor make a noise Yes
during scan tool forced drive
mode?

+ No

Remove the motor relay.

i

/I

- No
Remove the motor relay and -----+ Motor relay malfunction
check resistance values.
No. 8%No. 86: Resistance I
value 72-88 Q
No. 30-No. 87: No continuity
Battery positive voltage is ap-
plied between terminals No. 85
and No. 86.
No. 30-No. 87: Continuitv

Replace motor relay.

Is pump motor ground con- Connect ground wire.
netted normally?

Yes
Install motor relay and remove
HU connector.

I

Connect the HU connector and
remove the ECU connector

1
Is resistance between body .%-..-
connector terminal No. 2 and
No. 26: 72-88 Q?

iYes
1 ABS ECU malfunction 4 Replace ABS ECU.
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TROUBLESHOOTING (ABS-AWD)
Confirm condition in the following way and diagnosis accordingly.

Ioes the ABS warning light illuminate as described (2) With the ignition key in the “START” position,
lelow up to the time the engine starts? power to the ABS ECU is interrupted and the
:l) When the ignition key is turned to the “ON” ABS warning light remains lit because the valve

position, the ABS ECU causes the ABS warn- relay is OFF.
ing light to flash four times in about one second (3) When the ignition key is returned from the
(during which the valve relay self check is “START” position to the “ON” position, the ABS
made) and then causes it to go out. warning light flashes four times in about one

second (during which the valve relay self check
is made again) and then goes out.

214AO594

0 0 0 0 2 1 6 5

7

No. Trouble condition Major causes Remedy

1 ABS warning light does not light up at all. l ABS warning light bulb is burnt out. Check, using flow
l Open in ABS warning light electrical chart A (Refer to

ABS ON
warning

circuit (check for blown fuse) P.3531.)

light
OFF -

Ignition
key

214A0690

2 When the ignition key is turned to the “ON” l Fail safe is functioning due to ECU Check, using flow
position, it remains lighted. self diagnosis. chat-l B (Refer to

l Short in ECU warning light drive cir- P.35-34.)
ON

-I-

cuit
ABS l Malfunction of ECU
warning OFF
light

Ignition
key 214A0597

3 Does not illuminate when ignition key is in l Malfunction of valve relay Check, using flow
“START’ position. l Break in harness between ABS chart C (Refer to

ABS ON
warning light and HU P.35-37.)

l
warning

Break in harness between HU and

light body ground
OFF

Ignition
W

ACC, LO::  --k5
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No.

4

Trouble condition

After the ignition key is turned to the “ON”
position, it blinks once and then illumi-
nates when it is turned to the “START’
position. When the key is returned to the
“ON” position, the light blinks again.
(Blinking with the ignition key in the “ON”
position is synchronized with operation
noise of the valve relay.)
ABS
warning
light

Ignition
key ACC, LO?-

L14A0693

Major causes

l Break in harness for ECU warning
light drive circuit

l Malfunction of ECU

j CONTINUED FROM PREVIOUS PAGE

Does the ABS warni
when starting to drive

/No

Yes
* Trouble with the motor relay, solenoid

valve [due to self test at start-up or mal-
function of wheel speed sensor]

1
+ No 4

Is there one-sided braking, insufficient - CONTINUED ON NEXT PAGE
braking force or malfunction of ABS op-
eration?

!Yes

Trouble condition Major causes

One-sided braking
lnsuff icient  braking force

Decline in ABS function

ABS sometimes functions even when
there is no sudden braking. (ABS opera-
tion vibration is transmitted.)

l Hydraulic line in HU is clogged.
0 Mechanical lock of HU solenoid valve

l Hydraulic line in HU is clogged.
l Malfunction in HU solenoid valve op-

eration

l Insufficient wheel speed sensor out-
put voltage (sensor malfunction, too
large a gap between sensor rotor,
missing rotor teeth)

l Malfunction of ABS ECU

Remedy

Check, using flow
chart D (Refer to
P.3538.)

Remedy

Check HU operation and, if
necessary, replace HU. If HU
is normal, check structural
parts for normal braking.

Check wheel speed sensor
(Refer to P.35-60.) and, if nec-
essary, replace sensor, adjust
gap or replace rotor.
If tests indicate that there are
no mechanical or electrical
failures, replace the ECU.

.i

d

TSB Revision
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1 CONTINUED FROM PREVIOUS=]

35-29

/
LA I

After a test drive, use on-board
tic to check (Refer to P.35-39.).

1

t
No diagnostic trouble codes out
normal codes are displayed?

No No on-board diagnostic output

No
+ Check and repair the harness

Diagnostic trouble codes are OUtpUt
1

bebeen  the ABS ECU serial/

Yes

t
1 All ABS functions are normal. (Nor are

there stored memory of past diagnostic
trouble code.)

Connector terminal No. layout for
troubleshooting 1
Terminal No. layout shown on the
special tool connector

OO(8025351

on-board diagnostic output ter-
minals and the diagnosis check
connector.

Referring to the diagnostic
trouble code check chart
E-l-E-7, make the diagnostic
trouble code reoccur to discov-
er the main cause of intermit-
tent or other trouble.

1
If trouble does not reappear,
watch vehicle movements un-
til it reappears. (Refer to
P.35-30.)

Caution
1. When carrying out inspection of the ABS-ECU terminal

voltage and resistance, the special tool (MBgg1356)
should be used.

2. Because the ABS-ECU connector terminal No. layout
for troubleshooting is different from the terminal No.
layout shown on the special tool connector, when
using the special tool for inspecting, take the readings
from the special tool terminal Nos.

Example

ABS-ECU connector terminal Terminal No. shown on the spe-
No. for troubleshooting cial tool connector

18 1
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METHOD OF CLEARING DIAGNOSTIC
TROUBLE CODE MEMORY
Caution
l When servicing is finished, clear the diag-

nostic trouble code memory

Diagnostic trouble codes cannot be cleared from
memory when the ABS-ECU system is in fail safe
mode. Proceed to diagnosis and repair.

(1) Clear memory using scan tool.
(No. 7 “DIAG. ERASE” in the actuator test is
selected to erase the diagnostic trouble code.)

(2) After clearing, recheck the diagnostic trouble
codes, and check that memory is cleared.

Actuator test specifications

ACTUATOR TEST FUNCTION
The actuator can be forcibly driven in the following
way by using the scan tool.

NOTE
l The actuator test cannot be carried out when

the ABS ECU system is in fail safe mode.
l When using forced drive using the scan tool,

the vehicle must be stopped.
l During forced drive using the scan tool, forced

drive operation is stopped when any wheel
speed reaches 10 km/h (6 mph).

No. Scan tool display Drive solenoid
valve and motor

Drive pattern

01 FR VALVE A

02 FL VALVE A

04 FR VALVE M

05 FL VALVE M

Not used

Solenoid valve
and pump motor
for each HU car- valve
responding chan-
nel. <Manual  pat-
tern>

solenoid  Lfg3J

d e c r e a s e  I44 ’

+/--

I

Pump O N
rmsf 3s :

I

3s IIrnS

motor OFF
Start of forced drive End of forced drive

214AO588
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-31

A ABS warning light does not light at all.

[Explanation]
When it does not light up at all, there is a strong
possibility that there is trouble with ABS warning
light or with power to the light.

If other. warning lights do not light up either, fuse
is probably blown.

IGNITION
SWITCH(IG2)

IGNI'
SWITi

- -

N
IGl)-

TIO.
3 (

m
d t

r - i - - -

2--_---__-  ____.
J/B

0 G

1234
BE!5678

3

3

[
7

ii

6

:
2

5

I I

c

%R i%Efi""
RELAY RELAY E

(KoEgg4) (B%E5LS)  c

6
:
2

5

0

G-R 19
COMBINATION
METER

3

p;om
P
L x

~

--Y _____:5 3

I"
2 i-4

-- ~~ 6--1:11 paq

':G ::

12 3s 17

Y Y

:
n
,,E-x-

c9
AL
51

:
9

3

‘7

(1:
A

2*-

F

‘5

FUSIBLE LINK0
I I

II:
“8

f

E F

E

L HU w 1_5_?----------~2
I I I

I I I
1

I J
1 I I

_ _ _ _ _ _ . _ _ _

>

:I
::m -1

/ Ill

1
I

,;;I&[

i
i

-PP
GND GND Iv v J

ABS ECU

I

L
1(x35-AK-R350*-*
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door-ajar warning light, seat belt warn-
ing light) illuminate?

Yes

* The harness between the
-1

1 Repair harness.

I Repair or replace com-
bination meter.

t
Turn the ignition switch OFF and check.

No
c ABS warning light bulb * Replace ABS warning light

(Check for burned bulb.) burned. bulb.

i Yes

Is there continuity between combination
meter No. 58 and No. 59 terminals?

Faulty combination meter Repair or replace com-
bination meter

1 Yes
Are instrument panel wiring harness -
and body wiring harness connected
properly?

drive circuits. Check both circuits.
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SERVICE BRAKES - Anti-lock Brakina Svstem Troubleshooting 35-33 1

Check ABS ECU.
,

L, i
Remove the ECU connector and check.

+-- No
Does the voltage between ECU harness t Broken wire between ABS
connector terminal No. 25 and ground in-

Repair harness.

dicate  battery positive voltage while the
warning light and ECU

ianition kev is in the “ON” oosition?

ABS ECU malfunction Replace ABS ECU.

1 Check valve relav.

t
Remove valve relay and check.

i No
[ Is valve relay normal? (Refer to P.3583.)  I-* 1 Valve relay malfunction Replace valve relay. I

1 Yes

,

Install the valve relay:  remove the HU con-

1 NoDoes voltage between the HU harness
connector terminal No. 8 and ground indi-

w 1 Broken harness wire between r 1 Repair harness.
ABS warning light and HU 1

cate battery positive voltage while the igni-
tion kev is in the “ON” position?

1 Yes

Is there continuity between HU harness Repair harness.
connector terminal No. 9 and ground?

1 Yes

1 Is there continuitv between HU harness % 1 H U  m a l f u n c t i o n -  [ R e p l a c e  H U .
connector terminals No. 8 and No. 9?

I I I 1

L Connector not connected se- r 1 Replace connector.
curely. I
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B ABS warning light stays on when the ignition key is in the “ON” position.

[Explanation] [Hint]
This is the symptom when the ABS ECU does not Check the on-board diagnostic output and if there
power up due to broken ECU power circuit, etc., is no output voltage or if the scan tool and ABS
when the fail safe function operates and isolates ECU cannot communicate, there is a good possibil-
the system or when the warning light drive circuit ity that power is not flowing to the ECU.
is short circuited. Caution

l If the diagnostic trouble code is output, the
system can be in the fail safe mode. In such
a case, erase the diagnostic trouble code
and then restart the engine to check if the
system is currently in a fault condition.

iYWR"8
IGNIT!OPd
SWITCti(IG1)

159
@WIW;NAT’ON

I__; ,,30

/I
e5 87aVALVE I

RELAY I
___ -_ _____----------1
10 4m9

25
-

I I

KX35-AK-R35¶3-R

--------------O

Is there diagnosis output?
(Is there communication with
scan tool?)

I

Yes

Does diagnostic trouble code
output display normal codes? iNo

1

Yes

bpl

No
Does the ABS warning light re- ------+ Short in ECU transistor
main illuminated even with the
ECU connector disconnected?

1
Yes Replace ECU.

1
Does the ABS warning light re- -
main illuminated even with the
HU connector disconnected?

Yes

yiizyzz

/I

1

or ECU and ABS warning light

TSB Revision



/
L

SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-35

<Models produced up to Oct. 1994>

KR”1” IGNITION
SWITCH(iG21

ABS-ECU :B

T i
23 24

lx
L a

lx

i
2 12a

i- a

4:2 lo:2
*:1 7:'

tm GND
v v

9 34

E R

u
=

t 1213141 5/6~7(*~8/~0/Hj12113~14~15i16117/18~~&CToR  -21

x1 RF ylgg@lgv

NOTE
r1:1994  moDel5.
t2:LJo to 199.2 nwae15

Can other electronic control c
systems communicate with
scan tool?

Yes

is fuse No. 3 normal?
-TN0Yes

t
Is power relay normal?
(Refer to P.3565.)

I

Yes

No
- Power relay malfunction

I
Replace power relay.

Disconnect ECU connector /
and check harness connector 1

With the ignition key in the
“ON” position, does voltage be-
tween ECU connector terminal
No. 18 and ground indicate the
battery positive voltage?

Yes

Harness wire between
power relay and ECU is
broken

I

I
Repair harness.

t
Is there continuity between
body harness terminals No. 9
and No. 34, and ground?

Yes

1
Is there continuity between
body harness connector termi-
nals No. 23 and No. 24, and
diagnosis inspection terminals
No. 4 & No. 10 or No. 7 & No.
8?

Yes

Repair harness.

Repair harness.

.t
Malfunction of ABS ECU - Replace ABS ECU.

i
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<Models produced from Nov. 1994>

IGNITION
SWiTCH(IG2)

I

9dIm
1234

2 5678

J’B @r-T-l
2

aT ,234

El
5678

.L

@I DIODE

Ls:
ABS ECU 18

V I

KX35-AR-R3516-N

Can other electronic control -
systems communicate with
scan tool?

tion. Repair and recheck.

Disconnect ECU connector
and check harness connector

Is there continuity between
body harness terminals No. 9
and No. 34, and ground?

Is there continuity between
body harness connector termi-
nals No. 23 and No. 24, and
diagnosis inspection terminals
No. 7 & No. 8?

Yes

Repair harness.

t
Malfunction of ABS ECU 1-b Replace ABS ECU.
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( C ABS warning light does not illuminate when the ignition key is in the “START” position. I
/
LJi Explanation]

The ABS ECU uses the IG2 power source which
is turned off in the “START” position. The ABS

and the ECU turns the valve relay OFF. If the warn-
ing light does not illuminate at this time, there is

warning light uses the lG1 power source which
is not turned off even in the “START” position. Con-

trouble in the warning light circuit on the valve relay
side.

sequently, in the “START” position, power is off

L

FUS
LIN-

IGNIT IN
swm 1Gl)- - -

G-R 11 G-R

I - - + - -

-LSmJ
12. 8-----1I L1:

17

7

u1; I

30
ii

______--_______,

ABS
ECU

KK35-AK-R3513-N

Remove the No. 3 fuse from
the junction box to turn off pow-
er to the ABS-ECU. Discon-
nect the hydraulic unit connec-
tor (A-64) and the ABS valve
relay connector (A-65). Inspect
the harness side of both con-
nectors for damage to the ter-
minal pins. Repair terminal
pins as needed.

and ground?

connector terminal No. 8 and
terminal No. 9?

Yes 1
1 Replace valve relay.

i
HU harness malfunction Replace HU.

NOTE
When performing the check marked *, note polarity of the diode
(refer to the circuit diagram).
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D ABS warning light blinks once after the ignition key is turned to the “ON” position. It illuminates in
the “START” position and blinks once again when turned to the “ON” position.

,
[Explanation]

When power flows, the ABS ECU turns on the
warning light for approximately 1 sec. while it per-
forms a valve relay test. If there is a break in the

harness between the ECU and the warning light,
the light illuminates only when the valve relay is
off in the valve relay test, etc.

IGNITION
SWITCH(IG1)

I

J/B

fX&NAT’ON

A&3-ECU I25

Disconnect the hydraulic unit
connector (A-64) and the ABS-
ECU connector (E-l 2).
Inspect the harness side of
both connectors for damage to
individual terminal pins.
Repair terminal pins as need-
ed.

In the ignition key “ON” posi-
tion, does voltage between ter-
minal No. 25 and ground indi-
cate battery positive voltage?

I Yes Repair harness.

Malfunction of A& ECU Replace ABS ECU. I
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When using the MUT

‘Whk using t/he MUT-II

harness / \
Z2OFO159

CHECK USING ON-BOARD DIAGNOSTIC
When using the scan tool [Multi-use tester (MUT)
<Up to 1993 models> or MUT-II <All models>
(1) With the ignition switch OFF, connect the scan tool.

When connecting the scan tool (MUT-II) to a 1993 model
vehicle, use the adapter harness supplied together.

Caution
Turn off the ignition switch beforehand whenever the
scan tool is connected or disconnected.

Turn the ignition ON and select the ABS system. (The
ABS warning light lights up, it goes into the scan tool
mode. In the scan tool mode, ABS does not function.)
If it does not go into the scan tool mode, check the ECU
power circuit and the harness between the ECU and
diagnostic output terminals.

(2) Read the on-board diagnostic output codes from the ECU
memory.

(3) Clear the diagnostic trouble codes once from memory.
(Refer to P.3512.)
If the memory cannot be cleared, the ECU is currently
detecting the trouble and the ABS ECU is in fail safe.
If it can be cleared, the trouble is either temporary or
appears only when driving.

(4) When the diagnostic trouble codes cannot be cleared,
or when the ABS ECU goes into fail safe during another
test drive and diagnostic trouble codes are output, check
accordinn to diaanostic  trouble code check charts
(E-l -E-i).

DIAGNOSTIC TROUBLE CODE CHART
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I

E-l When the following diagnostic trouble codes are displayed “11 FL SNSR. OPEN” “12 FR SNSR.
OPEN” “13 RL SNSR. OPEN” “14 RR SNSR. OPEN”

[Explanation] [Hint] #L)

The ABS ECU detects breaks in the wheel speed In addition to a broken wire/short circuit in the wheel
sensor wire. This diagnostic trouble code is output
if the wheel speed sensor signal is not input (or

speed sensor, also check whether the sensor gap
is too large, sensor harness wire is broken, or sensor

short circuited) or if its output is low when starting
to drive or while driving.

harness and body connector  are not properly con-
netted.

1 E-2 When diagnostic trouble code “15 VEH. SPD. SNSR.” is displayed I i
I ,

I

[Explanation]

This diagnostic trouble code is output when there
is an abnormality (other than broken wire or short
circuit) in any of the wheel speed sensor output
signals while driving.

[Hint]

The following can be considered as the cause of
the wheel speed sensor output abnormality.
l Distortion of rotor, teeth missing
l Low frequency noise interference when sensor

harness wire is broken
l Noise interference in sensor signal
l Sensor output signal is below the standard val-

ue or amplitude modulation is overthe  standard
value. Using an oscilloscope to measure the
wave shape of the wheel speed sensor output
signal is very effective.

l Broken sensor harness

0 Poor connection of connector

NOTE
(1) If contact is poor, check the sensor cable by

bending and lightly stretching it.
(2) Except for the case where a fault condition

exists in the system, but the inspection results
are normal; if an abnormality cannot be found
in the sensor circuit displayed as abnormal,
erase the diagnostic trouble code and turn the
ignition switch to OFF once, and then test-drive
again.
If the same diagnostic trouble code is output,
replace the ABS ECU. If the trouble does not
occur anymore, the problem is likely to be with
the ABS ECU.
(If the trouble is in the speed sensor circuit,
but is difficult to recreate, it will recur even after
the ABS ECU has been replaced.)

SPEED SENSOR

FRONT CLH)  FRONT (RH; REAR (LH) REAR (RH)

-\

12 gcg

12 &?g

NOTE
tl:From  1 9 9 4  moWIs.
:2:uo  t o  1 9 9 3  modles
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Check flow connected with NOTE
speed sensor Check speed sensor harness and connector connection

and then observe with oscilloscope. (Refer to P.3575.)

L

Is the resistance value of the
sensor part normal?
Standard value: 0.8-1.2 k~2

Yes

Malfunction of wheel speed

-
Is the resistance value at the ECU
tor normal?
Standard value: 0.8-1.2 kL2

1 Yes

Harness wire for wheel speed
sensor circuit is broken

Repair harness.

L

214NOlW

i
Is the front wheel speed sen-
sor-to-rotor clearance nor-
mal?
Standard value:

“Owl

0.3-0.9 mm (.012-.035  in.)
Yes

I Yes

Is the rear speed sensor
mounting surface-to-rotor
tooth flank (all around) dis-
tance normal?
Standard value:
28.15-28.45 mm (1.11-1.12
in.)

Yes

IYes

Check the output of each
wheel speed sensor with an
oscilloscope, including the
waveform. (Refer to P.3575.)
Is the output voltage for each
wheel speed sensor over the
standard value and is the wa-
veform normal?

Yes

t
4Replace the ABS ECU and

mal,  there is a malfunction of
ABS ECU when this diagnos-
tic trouble code reoccurs
often.
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E-3 When diagnostic trouble code “21 G SNSR.” is displayed
I

[Explanation]
The ABS-ECU outputs this diagnostic trouble code
in the following cases.

vehicle is stopped or when there is stop light
switch input.)

l G sensor OFF trouble (It is judged that the
G sensor continues to be OFF for more than
approximately 13 seconds except when the

l When there is a broken wire or short circuit
in the harness for the G sensor system.

( )iws’gg” (1995 MODELS)

xi” Eb IGNITION
SWITCH (:S2)

-IT--  -

NOTE
fl:FROM  1 9 9 4  M O D E L S
Z2:UP  T O  1 9 9 3  M O D E L S

Is G sensor normal?
(Refer to P.35117.)

Replace G sensor. I

IYes

-1

~~~~1~
Yes

Repair harness. I
v

ABS-ECU malfunction Replace ABS-ECU. I

LJ

‘iJ
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E-4 When diagnostic trouble code “22 STOP LAMP SW” is displayed

id
( [Explanation] [Hint]
The ABS-ECU outputs this diagnostic trouble code If the stop light operates normal, the harness for
in the following cases. the stop light switch input circuit is broken or there
l Stop light switch remains on for more than 15 is a malfunction in the ABS-ECU.

minutes while the ABS is not functioning.
l The harness wire for the stop light switch may

be open.

cup to 1994 models>

F”SiSLE LINKQ

~1995  models> Hatchback

L

W o * m”1 --m- ,
g3 gj

i?T%% Ifd =

Am-EC” A

G
42x7P ?

T

‘8”
cm cxo 1

J

‘io_-0
0 34

m,  %
B

:

KXW-AK-R5?)00

ABS  ECU

NOTE
S,:YEH,~L~ w,TH AUTO-CRUISE  CjNTROL  gYSTEM
*B:“EH,  L 5 Y,THOu? NJro-CRUIS  CONTR  I. SYSTEM

XX30-AK-R38‘,7-~

cl 995 models> Convertible

eriy%f

ABS ECU

B

,,2
RESISTOR

d
rfk3

0.8%
1 i

;:;7  cam
c) f: 8iiT

29
n

z =

xX55-AX-RWOO-N

00002538
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Do the stop lights light up and
go out normally?

Yes

’ Disconnect the ABS-ECU con-

1 When the brake pedal is
No py-------*I Repair harness.

1 Zjrr!$$o~~ZtKYZ$~

~ pjii%zq-bl Repair  harness.I

I
Yes

Is resistor resistance 780 to
860 !a?

Replace resistor.

IYes

Is there continuity
2 terminal and ground?

I Yes

No
) Open circuit in harness be-

tween resistor and ground.
Repair harness.

[ Malfunction of ABS-ECU Replace ABS-ECU.
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When diagnostic trouble codes “41 FL SOL. VALVEJcrLT “, “42 FR SOL. VALVE” or “43 VALVE DRIFT”

[Explanation]

The ABS-ECU normally monitors the solenoid valve
drive circuit.
If no current flows in the solenoid even if the ECU
turns the solenoid ON or if it continues to flow even
when turned OFF, the ECU determines the solenoid
coil wire is broken/short-circuiited  or the harness

is broken/short-circuited, and then these diagnostic
trouble codes are output. ABS-ECU controls the
solenoid valve current and if the current value of
the solenoid valves differs from each other in the
same mode, solenoid valve drift error is produced
and the ABS-ECU goes into the failsafe mode.

iLJ

c

iGNiTlON
SWITCH(IG1)

m 59
!LM;NAT’ON
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’ u
:: ’ g
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> -f--J1
$ ’ g
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&

ABS ECU

I
In the No c 1 Reolace  HU.
solenoid valve within the range / I * 1
of the standard values?
Standard value: 1.0-1.3 Q

Yes

tance  value within the range of
the standard values when
measured at the ECU connec-
tor?
Standard value: 1.0-1.3 Q

Yes

f
Malfunction of ABS-ECU

Repair harness.

Replace ABS-ECU.

The harness wire for the
solenoid valve circuit
whose resistance value is
outside the range of the
standard value is broken or
short circuited.

+
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E-6 When diagnostic trouble code “51 VALVE RELAY” is displayed

[Explanation]
When the ignition switch is turned ON, the ABS
ECU switches the valve relay OFF and ON for
an initial check, compares the voltage of the signal
to the valve relay and valve power monitor line
voltage to check whether the valve relay operation

or not there is power in the valve power monitor
line since the valve relay is normally ON. If the
supply of power to the valve power monitor line
is interrupted, this diagnostic trouble code will be
output.

is normal. In addition, normally it monitors whether

IGNITION
SWITCH (IGil

Remove and check the valve
relay.

No. 30-No. 87a: Continuity
No. 30-No. 87: No continuity
When battery voltage is ap-
plied between terminals No. 86
and No. 85.
No. 30-No. 87: Continuity
No. 30-No. 87a: No continuity

iYes

Install the valve relay and re-
move the HU connector.

With the ignition key “ON”,
does the v&age betv\;een the
connector  terminal No. 52 and
around  indicate battery posi-
tive voltage?

Yes

t
Repair harness.

No
Is there continuity between HU -
Vo. 8 and No. 7 terminals?

Faulty harness in HU
1

1 Yes

Connect the HU harness and
remove the ECU connector.

+Repair harness.

harness side connector terml-

Yes Repair harness.

t
ABS ECU malfunction 1-b Replace ABS ECU.
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E-7 When diagnostic trouble code “52 MOTOR RELAY” is displayed
/

iI [Explanation] l When the motor ground is disconnected and
The ABS ECU outputs this diagnostic trouble code the motor does not revolve
for the motor relay and motor in the following cases. l When the motor continues to revolve

l When the motor relay does not function [Hint]
l When there is trouble with the motor itself and If there is motor operation noise durino scan tool

it does not revolve forced drive mode; there is a broken or short cir-
cuited motor monitor wire.

ii

L

1 M

- ------ -F10

ZB-
$

pFizdqs,O 10

ABS-ECU ~

t::
---------

;j ;

d

2

4. e

r

_--
2 1I-

r

t

-yesDoes the motor make a noise
during scan tool forced drive
mode?

!No

Remove the motor relay.
I

Remove the motor relav and
check resistance values.’
No. 85-No. 86: Resistance
value 72-88 SLZ
No. 30-No.  87: No continuity
Battery voltage is applied be-
tween terminals No. 85 and
No. 86.
No. 38-No. 87: Continuity

Yes

NoPw Motor relay malfunction

1

Replace motor relay.

Is pump motor ground con-
netted  normally?

Connect ground wire.

connector terminal 11 and
ground indicate battery posi-

Broken wire in pump motor
power circuit I

4 Yes

1 Is resistance between body p
Repair harneis.

connector terminal No. 5 and
around 0.1-0.3 Q?

tive voltaae? I
Yes Repair harness.

Is resistance between HU con- No
nectar  terminals No. 1 and

t H a r n e s s  i n  H U  faulty

No. 10 72-88 Q? iI I

Is resistance between body
connector terminal No. 2 and
No. 26 72-88 !2?

tween  HU and ECU

iYes

ABS ECU malfunction Replace ABS ECU.
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<From 1996 models>
DIAGNOSTIC TROUBLESHOOTING FLOW

Gather information  from customer Verify complaint

Reoccurs Does not reoccur

Check diagnostic  trouble  code
(Refer  to P.3551.)

Check diagnostic  trouble cod
(Refer  to P.35-51.)

No diagnostic
trouble code or

Diagnostic trouble Diagnostic trouble
code displayed code displayed

Nodiagnostic
trouble code

can’t communicate
with scan tool

/ Is the basic  brake  system  functioning

I 1

/ normally?

Recheck  diagnostic  trouble code(s)
then erase (Refer  to P.35-51.)

‘es
t

Recheck  trouble  symptom

No diagnostic

Check  diagnostic  trouble  codes
trouble code

Diagnostic trouble

1
t

I I

N

f-

lnspectionchartfordiagnosttctroubie
codes  (Refer  to P.35.51.)

Intermittent  malfunction
(Refer  to INTRODUCTION  AND MAS-
TER TROUBLESHOOTING  P.OO-10.)

lnspectionchartfortroublesymptoms
(Refer to P.35-58.)

NOTES WITH REGARD TO DIAGNOSIS
The condition listed in the following table are considered normal.

Condition Explanation of condition

System check sound

ABS operation sound

When starting the engine, a thudding sound can sometimes be heard coming
from inside the engine compartment, but this is because the system operation
check is being performed. This is considered normal.

1.
2.

Sound of the motor inside the ABS hydraulic unit (HU) operating (whine)

3.
Sound is generated along with vibration of the brake pedal (scraping)
When ABS operates, sound is generated from the vehicle chassis due
to repeated brake application and release.

I (Thump: suspension; squeak: tires)

ABS operation
(Long braking distance)

For road surfaces such as snow-covered roads and gravel roads, the braking
distance for vehicles with ABS can sometimes be longer than that for other
vehicles. Accordingly, advise the customer to drive safely on such roads by
lowering the vehicle speed and not being overconfident.

Diagnosis detection condition can vary depending on the diagnostic trouble code.
When checking to see if the trouble symptom reoccurs after the diagnostic trouble code has been erased,
check the memorize timing column in the inspection chart for diagnostic trouble codes (refer to P.3551)
and the memorize conditions recorded in the “Comments” column of the inspection procedure chart for
diagnostic trouble codes in order to carry out testing under driving conditions which satisfy each of the
given conditions.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-49

ytoo’ 22OFO164  1

Al4FOl66

DIAGNOSTIC FUNCTION
DIAGNOSTIC TROUBLE CODES CHECK
With the Scan Tool
Connect the scan tool to the data link connector, then check
diagnostic trouble codes.

Caution
Always turn the ignition switch to connect or disconnect
the scan tool.
NOTE
Diagnostic trouble code No. 16 can be output when the ABS
system fails because of a battery surge.

With 3he ABS Warning Light
(1) Use the special tool (diagnostic trouble code check

harness) to ground the terminal (1) of the data link
connector.

(2) Take a reading of the diagnostic trouble code from the
flashing of the ABS warning light.

Diagnostic trouble
code No. 24 is output

0.5

1.5 0.5
second:

seconds-~-j-f-  seconds
lluminated -
Switch OFF

1
Pause
time:

Ten-digit Digit One-digit
signal section: signal

3 seconds 2 seconds 14N0173

No diagnostic trouble
code is output

I I
0.5 seconds

14NO174

NOTE
(1) Other diagnostic trouble codes also are output as

the same code numbers as when using the scan
tool.

(2) Diagnostic trouble code No. 16 can be output when
the ABS system fails because of a battery surge.
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ERASING DIAGNOSTIC TROUBLE CODES
With the Scan Tool
Connect the scan tool to the data link connector (l&pin),  then erase the diagnostic trouble codes.

With the ABS Warning Light
When the ignition switch is turned on while the stop light switch is on, the stop light switch will operate
10 times in succession according to the timing given below.

Caution
The memory cannot be erased under the following conditions.
(1) When the stop light switch is not turned on and off according to the table below.
(2) When the generator L terminal voltage increased (HI state).

Ignition
switch

ON

OFF

Generator  HI
I
I

L terminal
voltage LOW I

’ Within Within
’ 3seconds

Within Within Within
lsecond 1 second 1 second 1 second

Stop light
ON

I
switch OFF ----j

I -I

A-p-~----~

I 1st 2nd 3rd 4th 9th 10th
I I
I I

Warning light ON

OFF

1 second

ABS-ECU memory I

Eliminated
14x0229

1 TSB Revision 1



SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-51

INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES

Code No.

11

Diagnostic Item Reference Page

F.R. wheel speed sensor system (open-circuited) 35-52

’12 F.L. wheel speed sensor system (open-circuited)

13 RR.  wheel speed sensor system (open-circuited)

14 R.L. wheel speed sensor system (open-circuited)

15 Wheel speed sensor system (output signal abnormal)

16 ABS-ECU power supply system (voltage abnormally low or high)

21 F.R. wheel speed sensor system (shorted)

22 F.L. wheel speed sensor system (shorted)

23 R.R. wheel speed sensor system (shorted)

24 R.L. wheel speed sensor system (shorted)

26 G-sensor system (open- or short-circuited or signal provided abnormally)

38 Stop light switch system (open-circuited or ON trouble)

41 F.R. solenoid valve IN system

42 F.L. solenoid valve IN system

43 R.R. solenoid valve IN system

44 R.L. solenoid valve IN system

45 F.R. solenoid valve OUT system

46 F.L. solenoid valve OUT system

47 R.R. solenoid valve OUT system

48 R.L. solenoid valve OUT system

51 ABS valve relay system

53 HU pump motor or ABS motor relay system

63 ABS-ECU system

35-52

35-52

35-52

35-52

35-53

35-53

35-53

35-53

35-53

35-54

35-54

35-55

35-55

35-55

35-55

35-55

35-55

35-55

35-55

35-56

35-57

ABS-ECU
replacement

i
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35-52 SERVICE BRAKES - Anti-lock Brakina Svstem Troubleshooting

INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES

Code Nos. 11, 12, 13, 14 Wheel speed sensor system
(open-circuited)

Probable  cauSe
.
Output is provided when signal is not input due to breakage of the (+) or (-) wire l Wheel speed sensor defective
of one or more of the four wheel speed sensors. l Harness and connector defective

l ABS-ECU defective

tion.
* Repair

E-i 2.
l Disconnect connectors and

make measurements on har-
ness side.

l Resistance between 74-75,
69-70, 71-72, 73-46
OK: 0.8 - 1.2 kR

ol
/A-29, A-12, E-l!

1
/ Check trouble symptoms.

wheel speed sensor and ABS-ECU,

t
Check wheel speed sensor output
voltage.

Check wheel speed sensor.
IOK

Replace wheel speed sensor.

+y Repair  1 C h e c k  r o t o r .  loKILeICheck  the following connector Replace rotor.

Check trouble symptoms.. I Check wheel bearing.

+
NG

Replace ABS-ECU.

Code No. 15 Wheel speed sensor system (output signal
abnormal)
Output is provided when output signal produced by any of wheel speed sensors is
abnormal (excluding short- and open-circuits). (Improper number of rotor teeth or
the like)

NG c Repair

OK

Probable cause

l Wheel speed sensor installation defective
l Wheel speed sensor defective
o Harness and connector defective
l Rotor defective
l Wheel bearing defective
l ABS-ECU defective

OK
11 Check trouble syrir:oCms.

Replace ABS-ECU. Check harness between each wheel

1 TSB Revision
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Code No. 16 ABS-ECU power supply system (voltage Probab,e cauSe
abnormally low or high)
Output is provided when ABS-ECU power supply voltage drops below or rises above

if power supply voltage returns to normal
l Harness and connector defective
l ABS-ECU defective

Caution
If battery voltage drops or rises while making this check, this code is output as an existing trouble,
making it impossible to perform correct trouble diagnosis. Before carrying out the following check,
be sure to check the battery for conditions and charge it if necessary.

l Start engine. Measure voltage
between terminal No. 83 and
body ground.
OK: Batterv voltaae

Check harness between ignition

Repair Check battery.
lnu

Code Nos. 21,22,23  and 24 Wheel speed sensor system ’ Probab,e  cauSe
(shorted)
Output is provided in the following case.

is received by one or more of the four
l Wheel speed sensor defective

I wheel speed sensors at a vehicle speed of 10 km/h (6 mph) or more.
l Harness and connectors defective
l Rotor defective
l Excessive clearance between sensor and rotor
l ABS-ECU defective
l Wheel bearing defective

-1 NGCheck wheel speed sensor installa- ------+  Repair
tion.

I
IOK

I

Check  the following  connectors.  NG~~-~--’ Repair
Check harness betweeneach wheel

- Check wheel speed sensor. Replace wheel speed sensor.

Replace rotor.

Check wheel bearing.

Replace ABS-ECU.
/
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Code No. 26 G-sensor system (open-, short-circuited or
signal abnormal)

Probab,e  cauSe

Output is provided in the following cases.
l G-sensor output drops below 0.W  or rises above 4.W
l G-sensor svstem harness is broken or shorted

l G-sensor defective
l Harness and connector defective
l ABS-ECU defective

Check G-sensor. (Refer to P.35117.)

OK

Replace G-sensor.

t
Measure at ABS-ECU connector E-12.

,NG

l Disconnect connectors and make measure-
ments on harness side.

l Ignition switch: ON
l Voltage between No. 62 and 45

OK:  2.3 - 2.7 V
OK

--t Check  the following  connector.  D-27
OK

NG
+ Repair

/ Check trouble svmptoms.

1 NG

Check harness between G-sensor and
ABS-ECU. and repair if necessarv.

NG
Check the following * Repair

1OK
r

Check trouble symptoms. Replace ABS-ECU.

Code No. 38 Stop light switch system (open-circuited or
ON trouble)

Probab,e  cauSe
,

Output is provided in the following cases. l Stop light switch defective
l Stop light switch is in trouble and remains in ON state for more than 15 minutes. l Harness and connector defective
l Stop light switch system harness is broken and no signal is input to ABS-ECU. l ABS-ECU defective

-1NG
Check stop light switch installation. 1 c Repair

or distinguish stop light. lOK
OK

Check stop light switch. Replace stop light switch.

E-12.
l Disconnect connectors and

make measurements on har-
ness side.

l Stop light switch ON
l Voltage between terminal No. 36

and body ground
OK: Battery voltage

iOK
1

Check the following  connector.
NG B- Repair

E-12
OK

Check trouble symptoms. Replace ABS-ECU.
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Code Nos. 41,42,43,44,45,46,47  and 48 Solenoid valve
systems

Probab,e  cauSe

ABS-ECU monitors solenoid valve drive circuit at all times. When solenoid is not l HU defective
energized with solenoid valve turned ON by ABS-ECU or when it is kept energized l Harness, connector defective
with solenoid valve turned OFF by ABS-ECU, solenoid coil is judged to be open- * ABS-ECU defective
or short-circuited or harness is judged to be broken or shorted and output is provided.

Check solenoid valve.
(Refer to P.35-112.)

IOK

Replace HU.

t
vleasure  at HU connector A-64 and
jBS-ECU  connector E-l 2.
) Disconnect connectors and

make measurements on har-
ness side

) Continuitybetween  the following
terminals
OK: Continuity
HU side ABS-ECU side
3 - 78
7 - 50
4 - 31
8 - 59

: - 30 58
2 - 79
6 - 51

OK

-IUG
p Check th

A-64, E-12, C-32

NG
* Repair

IOK

t N G
* Check harness between HU and

ABS-ECU, and repair if necessary.

Check  the following  connector.
NG * Repair

E-12
lOK
1

Check trouble symptoms. Replace ABS-ECU.

i

i
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r

Code No. 51 ABS valve relay system Probable cause
ABS-ECU monitors solenoid valve drive circuit at all times. When 5 or more solenoids
are not energized with solenoid valve turned ON by ABS-ECU or when 5 or more

l ABS valve relay defective

solenoids are kept energized with solenoid valve turned OFF by ABS-ECU, ABS
l Harness, connector defective
l HU defective

valve is judged to be in trouble and output is provided. l ABS-ECU defective

Check ABS valve relay.
(Refer to P.35-83.)

Replace ABS valve relay.

Measure at ABS valve relay
connector A-80.

Check harness between ABS valve

l Disconnect connectors and
make measurements on har-
ness side.

l Voltage between terminal No. 5
and body ground
OK: Battery voltage

AOK

Measure at ABS-ECU connector
NG
Ii NG

E-12.
l Disconnect connectors and

make measurements on har-
ness side.

l Resistance between 82-47

[ c-94, A-80 - ’
1OK

* Repair

NG L

Check solenoid valve.
(Refer to P.35-112.)

AOK

Replace HU.

Check harness between ABS valve

Check the following connectors.
-7-i A-64,Er] NG
Measure at HU connector A-64 and
iBS-ECU  connector E-l 2.
1 Disconnect connectors and

make measurements on har-
ness side.

1 Continuity between the following
terminals
OK: Continuity provided
HU side ABS-ECU side
3 - 78
7 - 50
4 - 31
8 - 59
1 - 30
5 - 58
2 - 79
6 - 51

OK

* Repair

Check harness between HU and
ABS-ECU, and repair if necessary.

Measure at HU connector A-65 and
NG

ABS valve relay connector A-80.
l Disconnect connectors and

make measurements on har- 1

* Check the following connectors.
NG

* Repair
A-65, A-80

/AK

ness side.
l Continuitybetween thefollowing

&^-:^^I^
Check harness between HU and
ABS valve relay, and repair if

,Ollllllld,S

OK: Continuity provided
HU side ABS valve relay side

necessary.

) 1 2 - 4
OK

N G b Repair
E-12/

lOK
1

.
Check trouble symptoms. Replace A&-ECU.
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1 Code No. 53 HU pump motor or ABS motor relav svstem / Probable cause I
Output is provided in the following cases.
l No signal is received by motor monitor line with ABS motor relay turned ON.

(HU pump motor does not run.)
l Signal is received by motor monitor line for 5 seconds or more with ABS motor

relay turned OFF. (HU pump motor continues to run.)
l ABS motor relay does not operate.

l ABS motor relay defective.
l Harness, connector defective
l HU defective
l ABS-ECU defective

Caution
Driving HU pump motor for actuator test discharges the battery. After the test, therefore, start
the engine and keep it running for a while.

Scan tool  actuator test Check harness between HU and ABS-ECU, and
Is sound of HU pump motor running is heard?

Check ABS motor relay. (Refer to i?35-83.)

Check harness between main fusible link No.
? and ABS motor relay, and repair if necessary.

4 OK
N G

-1-1Check the following]
NG C Repair

l Disconnect connectors and make measure- I I

ments on harness side.
OK

l Resistance between termianl  No. 82 and 77.
OK: 78 - 88 i-2

Check trouble symptoms.
. .-

I I N(i

Check harness between ABS motor relay and
ABS-ECU, and repair if necessarv

I
I

t

/
------I  NG

--c l Check harness between HU and ABS-ECU,
l Disconnect connectors and make measure-

ments on harness side.
l Resistance between terminal No. 65 and

body ground
OK: 0.1-0.3 R

and repair if necessary.
l Check and repair HU pump motor ground.

+
OK

Check HU pump motor operation.
(Refer to P.35-112.)

y-1 Replace HU

1OK

/ Check the following connector.  E-12-l
NG * Repair

I

OK

Check trouble symptoms. Replace ABS-ECU.
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INSPECTION CHART FOR TROUBLE SYMPTOMS

Caution
1. Under certain driving conditions such as going on a low p road surface, high speed turning

and passing over projection, ABS may operate even if no sudden brake is applied. When making
diagnosis by questioning the user, therefore, be sure to check if the trouble occurred under
such driving conditions.

2. When ABS is in operation, changes are caused in a feeling of the brake pedal (pedal vibration
and inapplicable brake pedal). This is due to intermittent changes of fluid pressure inside
the brake line in order to prevent the wheels from locking. There is nothing abnormal.

.INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
Inspection Procedure 1

No communication is possible between scan tool and any / ,+.cbable  cauSe
of control systems.
The power circuit and ground circuit of data link connector are probably defective. l Data link connector defective

l Harness defective

~ NGt N G
Measure at data link connector C-79. j Check  the following  con c Repair
l Voltage between terminal 16 and ground OK

OK: Battery voltage
Check trouble symptoms.

NG

Check harness between power supply and data
link connector, and repair if necessary.

l Continuity between terminal 5 and ground
Check  the following

OK

Check trouble symptoms.
~NG

NG b Repair

1
Replace scan tool.

I

Check and correct harness between data link
connector and ground, and repair if necessary.
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Inspection Procedure 2

: I No communication is possible between scan tool and
ABS-ECU.

Pr,,bab,e  =auSe

output circuit is probably open-circuited. l Fuse blown
l Harness, connector defective
l ABS-ECU defective

Measure at data Iinkconnector C-79
and ABS-ECU E-12.
l Disconnect connectors and

make measurements on har-
ness side.

l Continuity between the following

terminals
OK: Continuity provided
ABS-ECU Data link
side connector side
68 - 1
38 - 7

OK

\lG
--I Check  the followina connector.  1

N G * Repair

‘WNG
Confirm trouble symptoms. i - Check harness between ABS-ECU

*-----1 Check the f-1
N G

* RepairMeasure at ABS-ECU connectr
E-12.
l Disconnect connectors and

make measurement on harness
side.

l Ignition switch: ON
l Voltage between terminal No. 83

and ground
OK: Battery voltage

jOK

1 C-32, C-69, C-8io; ,/ NG

Check trouble symptoms.

I

Measure at ABS-EC-h Repair
E-12.
l Disconnect connectors and

make measurements on har-
ness side.

l Continuity between terminal No.
55, 56 and ground
OK: Continuity provided

e+------+Check the following  connector.Repair

1 Replace ABS-ECU.
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Inspection Procedure 3

ABS warning light is not lighted with the ignition key Probablecause
turned ON (stationary engine).
Probably light power supply circuit is open-circuited, light bulb has burned out or l Fuse blown
circuit between warning light and ABS-ECU is open-circuited. l ABS warning light bulb burned out.

l Harness, connector defective

IOK

NG
Refer to check procedure for blown
fuse.

+
Measure at connector D-16.
l Disconnect connectors and

make measurements on female
connector.

l Ignition switch: ON
l State of warning light when

terminal No. 6 grounded
OK: Light comes on.

NG

I--
4 OK

~ ~~re;~e~ness between ABS-ECU 1
and connector D-16 and repair if

Inspection procedure 4

- Check that bulb has not burned out. Replace ABS warning light bulb.
OK

N G
* Repair

D-l 6, D-04, D-44, C-71, C-82
OK

Check trouble symptoms. Replace combination meter.

ABS warning light does not go out after turning ON of the
ignition switch.

Probable  cauSe

ABS warning light lighting circuit is probably short-circuited. l Combination meter defective
l ABS-ECU defective
l Harness defective (shorted)

NOTE
This trouble symptom is limited to the case where communication with scan tool is possible (ABS-ECU
power supply is normal) and diagnostic code is normal code.

Disconnect D-16 connectors. Is ABS warning light lighted
with the ianition switch turned ON?

Replace combination meter.

NO

Disconnect ABS-ECU connector E-12.
l Ignition switch: ON
l Does ABS warning light go out?

NO

YES
- Replace ABS-ECU.

Check harness between combination meter and ABS-ECU,
and repair if necessary.
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inspection Procedure 5

Brakes operate abnormally,. Probable cause
Troubles are hard to be judged since they differ according to the driving conditions
and the state of road surface, when the diagnostic trouble code is normal code, perform
the following check.

l Wheel speed sensor installation defective
l Harness, connector defective
l Wheel speed sensor defective
l Rotor defective
l Wheel speed sensor having foreign matter deposited

on it.

Check wheel speed sensor
N G
- Repair

installation.

Check HU. (Refer to P.35-76.)

l Wheel bearing defective
l HU defective
l ABS-ECU defective

* Check wheel speed sensor.
1OK

Replace wheel speed sensor.

1
Check rotor. Replace rotor.

OK

Check wheel bearing.
iOK
1

A-29, A-12, E-19, E-16, C-33
OK

NG

N G

* Repair

* Repair

Check trouble symptoms.
~NG

1

Measure at ABS-ECU connector
E-12.
l Disconnect connectors and

make measurements on har-
ness side.

l Resistance between 74-75,
69-70, 71-72, 73-46
OK: 0.8-1.2 R
Be sure to perform checks
while moving the sensor
harness and connectors. I

OK

NG
* Repair

NG
Check the following  connector. c Repair
E-12

OK
NG

Check trouble symptoms. I* Replace ABS-ECU.
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SERVICE DATA CHART
Of all ECU input data, the following items can be read by the scan tool.

38

L

Check Item

F.R. sensor

Checking Condition Criterion for normality

Perform actual running. Agreement of speedometer reading with scan tool

F.L. sensor
display

-sensor ou

ACTUATOR TEST CHART
The following actuators can be force-driven by use of the scan tool.

NOTE
(1) Actuator test cannot be made when ABS-ECU is not functioning.
(2) Actuator test can be carried out only when the vehicle is not running. If the vehicle speed reaches

10 km/h (6 mph) while the actuator is force-driven, force driving is discontinued.

ACTUATOR TEST SPECIFICATIONS

Drive Pattern

Solenoid
valve

Pump
motor

Pressure
increase

Pressure
holding

Pressure
decrease

40-45 mkeci I~, f j78 mkec.

Start of fbrced drive End of forced drive

14co113
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