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Symptom Probable cause

Remedy

Squealing noise when | Disc brakes — rusted, stuck

Lubricate or replace

brakes are not applied

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

push-rod setting

Incorrect adjustment of brake pedal or booster| Adjust

Groaning, clicking or
rattling noise when

Stones or foreign material trapped inside wheel

Remove stones, etc.

brakes are not applied

covers
Loose wheel nuts Retighten
Disc brakes -failure of anti-rattle shim Replace

Disc brakes - loose installation bolt Retighten

push-rod setting.

Incorrect adjustment of brake pedal or booster| Adjust

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:

; problems in the electrical system and those in the

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

Does the ABS warning light illuminate as described

below up to the time the engine starts?

(1) When the ignition key is turned to the “ON”
position, the ABS ECU causes the ABS warn-
ing light to flash twice in about one second
(during which the valve relay self check is

made) and then causes it to go out.

ABS warning light

relay is OFF.

(2) With the ignition key in the “START” position,
power to the ABS ECU is interrupted and the
ABS warning light remains lit because the valve

(3) When the ignition key is returned from the
“START' position to the “ON” position, the ABS
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 ON
light |
OFF — i
ST f
ignition l I
k%y ON
Z68F0011 ACC, LOCK _l Z14A0589
00002166
Yes
——— CONTINUED ON NEXT PAGE \ \
0
No. | Trouble condition Major causes Remedy
1 ABS warning light does not light up at all. |e  ABS warning light bulb is burnt out. | Check, using fiow
® Open in ABS warning light electrical | chart A (Refer to
ABS ON circuit (check for blown fuse) P.35-12.)
warning OFF
light
ST
Ignition ON _J-J_]——
k8Y acc, Lock
Z14A0590
2 When the ignition key is turned tothe “ON” |®  Fail safe is functioning due to ECU | Check, using flow
position, it remains lighted. on-board diagnostic. ) chart B (Refer to
e  Short in ECU warning light drive cir- | P.35-15.)
ABS ON [ cuit )
warning _l e Malfunction of ECU
light OFF ‘
ST
Ignition ON r]
key __J
ACC, LOCK 214A0591
3 e Malfunction of valve relay Check, using flow

Does not illuminate when ignition key is in
“START” position.

aBs  ON l'—ln I"—In
warning
light OFF

ST
Ignition ON l—l
key

ACC,LOCK —J

Z14A0592

Break in harness between ABS warn-
ing light and HU '

e Break in harness between HU and
body ground

chart C (Refer to
P.35-18.)
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No. | Trouble condition Major causes Remedy
4 After the ignition key is turned to the “ON” |®  Break in harness for ECU warning light | Check, using flow
position, it blinks once and then illumi- drive circuit chart D (Refer to
nates when it is turned to the “START’ |®  Malfunction of ECU P.35-19.)
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 ON
warning l I l | I I
light OFF
ST
Ignition ON I—I
kY acc, Lock
Z14A0593
| CONTINUED FROM PREVIOUS PAGE |
! - - Yes - -
Does the ABS warning light illuminate *| Trouble with the motor relay, solenoid
when starting to drive the car? valve [due to self test at start-up or
No malfunction of wheel speed sensor]
‘ No Y
Is there one-sided braking, insufficient —————»[ CONTINUED ON NEXT PAGE }
braking force or malfunction of ABS op-
eration?
v Yes
Trouble condition Major causes Remedy

One-sided braking
Insuff icient braking force

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

Decline in ABS function

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

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

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

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

Malfunction of ABS ECU

Check wheel speed sensor
(Refer to P.35-75.) 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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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

| CONTINUED FROM PREVIOUS PAGE |

y

After a test drive*, use on-board diag-
nostic to check (Refer to P.35-20.).

y

No

No diagnostic trouble codes output and
normal codes are displayed?

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

No on-board diagnostic output

No

Yes

Diagnostic trouble codes are output

Check and repair the harness
between the ABS ECU serial/
on-board diagnostic output ter-
minals and the diagnosis check
connector.

There was trouble in the past. -

NOTE
Store diagnostic trouble codes
in the memory.

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

Connector terminal No. layout for
troubleshooting

[(1]2]3]aTs[e]7]sefioh iz]3hafishel17]i
ERIAEEIEEATDNIBEEDE

Terminal No. layout shown on the
special tool connector

EkCEDEERTOOMERNNEN
pspabapeh ok ssTReR R IR 1201

00002535

Caution

Referring to the trouble code
check chart E-1-E-6, make the
diagnostic trouble code reoccur
to discover the main cause of
intermittent or other trouble.

If trouble does not reappear,
watch vehicle movements until

it reappears. (Refer to P.35-11.)

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

should be used.

Example

voltage and resistance, the special tool (MB991356)

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.

ABS-ECU connector terminal
No. for troubleshooting

Terminal No. shown on the spe-
cial tool connector

18

|
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METHOD OF CLEARING DIAGNOSTIC
TROUBLE CODE MEMORY

Caution
¢ 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.

Actuator test specifications

ACTUATOR TEST FUNCTION

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

NOTE

e The actuator test cannot be carried out when
the ABS ECU System is in fail safe.

e When using forced drive using the scan tool,
the vehicle must be stopped.

e During forced drive using the scan tool, forced
drive operation is stopped when any wheel
speed reaches 10 km/h (6 mph).

Drive solenoid
valve and motor

No. | Scan tool display

Drive pattern

01 FR VALVE A

Not used
02 FL VALVE A
03 REAR VALVE A
04 FR VALVE M Solenoid  valve Pressure l
and pump motor increase : l
g for each HU cor- Sole- Pres- | i
Q J responding chan- sgl‘\‘/‘e sure hoid | |1
05 | FLVALVE M nel. Pressure i Ig
<Manual pattern> decrease :4m4 ! a5 !- 38 l ms
Pump ON
06 | REAR VALVE M motor OFF

End bf forced drive
21470588

Start of forced drive
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A ABS warning light does not light at all.

[Explanation] [Hint]

When it does not light up at all, there is a strong If other warning lights do not light up either, fuse
possibility that there is trouble with ABS warning is probably blown.
light or with power to the light.
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With the ignition key in the “ON” position,

do other warning lights (except door-ajar

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

Check fuse No. 11. If it is

the blown fuse and then re-
i place the fuse.

.

Yes

\i

blown, correct the cause of

v

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

l

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

No

The hamess between the
combination meter from
fuse No. 11 is broken.

Yes

Y

¥

Repair harness.

Circuit in combination meter
is broken.

|

Repair or replace combina-
tion meter.

Turn the ignition switch OFF and check.1

v

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

No ABS warning light bulb

burned.

| om—

Replace ABS warning light
bulb.

Yes

Y

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

No : —
— Faulty combination meter

I . .
Repair or replace combina-

Yes

¥

No

Are instrument panel wiring harness and
body wiring harness connected proper-

ly?

tion meter.

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

Yes

4

Broken wire in ECU, valve relay or both
drive circuits. Check both circuits.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

| Check ABS ECU. |

l

| Remove the ECU connector and check. |

Y No

connector terminal' No. 25 and ground
indicate battery positive voltage while
the ignition key is in the "ON” position?

Yes

Does the voltage between ECU harness —— | Broken wire between ABS

warning light and ECU

=—{ Repair harness.

| Check valve relay. ‘

|

| Remove valve relay and check. |

i N

Is valve relay normal?
(Refer to P.35-83.)

v Yes

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

l .

~ ABS ECU malfunction  ———={ Replace ABS ECU.

0 -
——»1 Valve relay malfunction

H Replace valve relay.

Does positive voltage: between the HU
harness connector terminal No. 8 and
ground indicate battery positive voltage
while the ignition key is imithe“ON” posi-
tion?

Yes

‘ No

»| Broken harness wire between
ABS warning light and HU

= Broken harness wire between

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

Yes

Y No

connector terminals No. 8 and No. 97

Yes

HU and ground

——l- Repair harness.

Is there continuity between HU harness ———»‘ HU malfunction

Replace HU.

*| Connector not connected se-
curely.

———'i Replace connector.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-15

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

L/[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

o 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.

FUSIBLE IGNITION
LINKG SWITCH (iG1)
=
@ g 27
o - — No .
® J/B i@y Is there on-board diagnostic————| On vehicles produced up
‘ISAZ output? (Is there communica- to Oct. 1994, refer to
e =15 tion with scan tool?) P.35-16.
@ On vehicles produced
=—= A Yes from Nov. 1994, refer to
; 5 130:1 121131541651.:; B3 P.35-17.
S
= Does diagnostic trouble code Check, using the diag-
“lsq output display normal codes? nostic trouble code check
4 COMBINATION chart (Refer to P.35-21.).
{ METER g Yes
R SRR 5@
59 Y
opTeeak4eSEeET —— No - .
58 Does the ABS warning light re- —>| Short in ECU transistor
ENEy IEB o main illuminated even with the
[lollohauhaiianl & ECU connector disconnected?
G-R 11 G-R ‘
"Yes
@ ™ [DaE= :l . lRepIace ECU.
. ® o] [[&[s]5T7]
HU 52 S 1 ‘
il VO — No -
86 87 i e Does the ABS warning light re- ———=Short in HU harness or
main illuminated even with the sticking of valve relay con-
é___ 30 HU connector disconnected? tact
85 1873 yarve ves
RELAY
Replace HU or replace
valve relay.
8
=)
o e . bl & o R No _
o | 7| [ElElrelskohy T Short-circuit in harness be- Repair harness or replace
STl Her 25 tween HU or ECU and ABS combination meter.
I ‘é‘ 1 warning light
AB8 [STe] 7 6] 1ot raliapalispelivltg
:/ ecu g I ey
KX35-AK-RI513-N
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<Models produced up to Oct. 1994>
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PREVIOUS PAGE
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|

No

Can other electronic control
systems communicate with
scan tool?

Scan tool related mal-
function. Repair and re-
check.

Yes

v

| Is fuse No. 3 normal?

No
| Correct cause of blown

Yes

y

fuse and replace fuse.

Is power relay normal?
(Refer to P.35-82.)

No "
— Power relay malfunction |

Yes

'

l Replace power relay. I

Disconnect ECU connector
and check harness connector

Y

With the ignition key in the
“ON” position, does voitage
between ECU connector ter-
minal No. 18 and ground indi-
cate the battery positive volt-
age?

Yes

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

Yes

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?7

No
Harness wire between
power relay and ECU is
broken
| Repair harness. ]
No -
— | ECU ground line broken |
Repair harness. |
No -
— ™| Harness wire between

diagnosis inspection ter-
minal and ABS ECU is
broken.

Yes

\i

| Repair harness.

Malfunction of ABS ECU

[———>{ Replace ABS ECU.
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<Models produced from Nov. 1994>

J/B Z
104

D
S

il

F,,
=[=]

B8

ABS ECU

GND GND GND
v v v

KX35-AK-R3315-N

S [34 J20

2B
2B
2B

nmanﬂﬂmuﬁmmmmmmmnm
R | 5ol tefeslaleskelerpaRoR ok th2balaaps]

N BEEnR0g
BEEREED

CONTINUED FROM
PREVIOUS PAGE

Y

No

Can other electronic cont(ol
systems communicate with
scan tool?

Yes

\J
Is fuse No. 3 normal?

7No

Scan tool related mal-
function. Repair and re-
check.

Correct cause of blown
fuse and replace fuse.

Yes
¥
Disconnect ECU connector
and check harness connector
- — - No
With the ignition key 'iri the > Harness wire between
“ON” position, does vodtage multi-purpose fuse No. 3
between ECU connector. ter- and ECU is broken
minal No. 18 and groundtindi-
cate the battery positive volt+-
age? Jr
Yes I Repair harness. j
Y No
Is there continuity between —————| ECU ground fine broken |
body harness terminals No. 9
and No. 34, and ground?
Yes Y
| Repair harness. —|
Y No

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

Yes

| Malfunction of ABS ECU

TSB Revision

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

v
| Repair harness. |

[—={ Replace ABS ECU. |
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C ABS warning light does not illuminate when the ignition key is in the “START" position.

[Explanation

The ABS ECU uses the iGo power source which
is turned off in the “START” position. The ABS
warning light uses the 1G4 power source which
is not turned off even in the “START”" position. Con-

]

sequently, in the
the ECU turns th

314 tel7] 119

iajrihfisf1alis1g) @

o[-} fla] -
ool [[a[o

10[11112]1314[15)16}) ©©

59

58

3R-B
G-R

ABS
ECU

KX35-AK-R3I513-N

11213]4{5]6]718]9(10{11)12{13]14}1516[17]18
19[2021[22[23(24125126/27[28129130(3 11323334135}

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.

\

With the ignition key in the
“ON" position, does voltage be-
tween body connector terminal
No. 8 and ground indicate the
battery positive voltage?

Yes

Y

“START" position power is off and
e valve relay OFF. If the warning

light does not illuminate at this time, there is trouble
in the warning light circuit on the valve relay side.

Is there continuity between
body connector terminal No. 9

and ground?

Yes

+ *

No -
—*= Harness wire between

HU and warning light is
broken.

No -
Broken line between HU
and body ground

No

Is there continuity between HU
connector terminal No. 8 and
terminal No. 9?

> Valve relay malfunction or
break in HU harness wire

‘ Yes

v

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

No -
_‘—'l Vaive relay malfunction I

Yes

Y

l Repiace valve relay. |

HU harness malfunction

1——'l Replace HU. |

NOTE

When performing the check marked *, note polarity of the diode

(refer to the circuit diagram).

TSB Revision
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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.

L/ [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

ABS- ECU

sithdh Ry

*

m

N

I

o
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x

|59

COMBINATION
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58 [EOEiEY

b

o

[TE[LELIS] |
[[sTeTTele)l Yr

&

[ &4
25

2

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.

No

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

cate battery positive voltage?

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

Yes

\

[Malfunction of ABS ECU

| TSB Revision

Harness wire between
ABS warning light and
ECU is broken.

I Repair harness. ‘

— Replace ABS ECU. |
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When using the MUT

4
2 3\17
‘ V\&\i\v/ o=y P
s B} <L
To data link connector .\!
N 7 .
When using the MUT-II zzFoos?
<Up to 1993 models>

- @C

\ Adapter
harness

<From 1994 models>
NN

\ ki o\
\ ) BRt==
\ R
Z20F0164
00002160

CHECK USING ON-BOARD DIAGNOSTIC

When using the scan tool [Multi-use tester (MUT) <Up

to 1993 models> or MUT-Il <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.35-11.)

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

(E-I -E-6).

DIAGNOSTIC TROUBLE CODE CHART

Diag- Scan tool display Check Reference | Diag- Scan tool display Check Reference
nostic letters chart page nostic letters chart page
trouble name or trouble name or
code remedy code remedy
11 FL SNSR. OPEN E-1 P.35-21 41 FL SOL. VALVE E-4 P.35-24
12 FR SNSR. OPEN 42 FR SOL. VALVE
13 RL SNSR. OPEN 43 REAR SOL. V.
14 RR SNSR. OPEN 51 VALVE RELAY E-5 P.35-25
15 | VEH. SPD. SNSR. | E-2 P.35-21 | 52 MOTOR RELAY E-6 P.35-26
22 STOP LAMP SW E-3 P.35-23 55 CONT. UNIT ECU -
replace-
ment
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OPEN" “13 RL SNSR. OPEN” “14 RR SNSR. OPEN’

When the following diagnostic trouble codes are displayed “11 FL SNSR. OPEN" “12 FR SNSR.

l -

[Explanation]

The ABS ECU detects breaks in the wheel speed
sensor wire. This trouble code is output if the wheel
speed sensor signal is not input (or short circuited)
or if its output is low when starting to drive or while
driving.

[Hint]

In addition to a broken wire/short circuit in the wheel
speed sensor, also check whether the sensor gap
is too large, sensor harness wire is broken, or sensor
harness and body connector are not properly con-
nected.

| E-2

When diagnostic trouble code “15 VEH. SPD. SNSR.” is displayed

[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.
e Distortion of rotor, teeth missing
o Low frequency noise interference when sensor
harness wire is broken
Noise interference in sensor signal
Sensor output signal is below the standard val-
ue or amplitude modulation is over the standard
value. Using an oscilloscope to measure the
wave shape of the wheel speed sensor output
signal is very effective.

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

o Broken sensor harness 30 seconds.
® Poor connection of connector
SPEED SENSOR
FRONT (LH) FRONT (RH} REAR(LH) REAR(RH)
[ VUL || UUL ML || VL
oo el zofef? L G I
-, - o -4 -
1 BKILES o ooz - - - -
e Botas B It Ll " ‘xf ™
EviEY EEF o = < 2
LRI o skt ge ge
te] 7] e Tsol112hy
B R A ol e S|
o5 E g ag
dallol) salxX] Lo | ! £ &
e°|eH eves
14 157 {35 [a1 11 J10  f30 Jes aABS ECU
P R S )
T_L L:_ 'L:
GND GND GRD
v v v
1 34 20
nann_ﬂgmmgmmmmm
ook 1efeakapskebRebohok RobabaRs]
BREEERD &
32 FRONT F5Ta] _ [3[21]
SI0E fEdslerers)
2 REAR ST T +1 ERONT (TR S[E[70E] =
i aaomon DaTA LINK Sitz ammm_immus'

KX38-AX-RI308-%

NOTE
z1:From 198
32:Up to 1993 mogtes.

4 mogeis.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

Check flow connected with wheel
speed sensor

Is the resistance value of the wheel speed
sensor part normal?

Standard value:

Front 0.8-1.2 kQ

Rear 0.6-0.8 kQ

iYes

Is the resistance value with the ECU con-
nector normal?

Standard value:

Front 0.8-1.2kQ

Rear 0.6-0.8 kQ

Yes

No

No

NOTE

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

Malfunction of wheel speed
sensor

Harness wire for wheel speed
sensor circuit is broken

Replace wheel speed sen-
sor

——| Repair harness.

Z14NO127

v

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.)

Yes
v

Z14N0124

Is the wheel speed sensor ro-
tor normal, with no missing or
damaged teeth?

No

Adjust the gap between the
wheel speed sensor and
rotor.

Yes
v

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.35-75.)

Is the output voltage for each
wheel speed sensor over the
standard value and is the wa-
veform normal?

Yes

v

No

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

Replace rotor that has mis-
sing or damaged teeth.

Recheck if below the stan-
dard value or if the sensor
has a poor waveform. Re-
place sensor or rotor.

| TSB Revision

eplace 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

b [Explanation]

The ABS ECU outputs this diagnostic trouble code

in the following cases.

e Stop light switch may remain on for more than

[Hint]

If the stop light operates normal, the harness for

the stop light switch input circuit is broken or there

15 minutes without ABS operation.
e The harness wire for the stop light switch may

Check the stop light re-
lated circuit and repair

be open.
- - No
Do the stop lights light up and
go out normally?
Yes probiem spots.
v
| Disconnect the ABS ECU con-
nector and inspect at the har-
ness side connector.
When the brake pedal is| No

pressed forcefully, does the
voltage between connector ter-
minal No. 29 and ground indi-
cate battery positive voltage?

Harness wire between

Yes

| Malfunction of ABS ECU

stop light switch and ABS
ECU is broken.

is a malfunction in the ABS ECU.

———| Repair harness.

—* Replace ABS ECU. |
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SERVICE BRAKE

S — 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 when turned OFF, the ECU determines the solenoid
drive circuit.
If no current flows in the solenoid even if the ECU is broken/short-circuited, and then these diagnostic
turns the solenoid ON or if it continues to flow even trouble codes are output.

coil wire is broken/short-circuited or the harness

S
@
Y

4 5
1|12[1314[15[16

o
o
=]

N
w

1 4
6] 9[zo[T1[12113[14]1g] 16{

B-W 0.85B-W 0.85B-W
ay

ABS

[1f2[[s[LXLTTa[T5Te]
[z18][sfiolfiat3i 1aft5)

GR 11 GR

ABS ECU 22

1. 25G-Y

Remove HU 10P connector
and check with the HU side
connector.

No
Is the resistance value for the ——’l Replace HU.

solenoid valve within the range
of the standard values?
Standard value: 1.0-1.3Q

Yes
Y
Connect HU 10P connecior,
disconnect ECU connector
and check.
Al — No :
Is the solenoid valve resis-| — | The harness wire for the
tance value within the range of solenoid valve circuit
the standard values when whose resistance value is
measured at the ECU connec- outside the range of the
tor? standard value is broken
Standard value: 1.0-1.3Q or short circuited.
Yes
Y
I Repair ABS harness.
Malfunction of ABS ECU —*{ Replace ABS ECU.

ff
=}

e lwlj

o)
3]
©
S

i
I

G §
B {

<}

3]

(=

[P

©
{led=1

1. 25G-Y

e

1]213]4]5]6]7]8] 81001 12131415/ t6[17]28]|
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

E-5

When diagnostic trouble code “51 VALVE RELAY” is displayed

Q/ [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

if the supply of

be output.

is normal. In addition, normally it monitors whether

R J/B @D

_, 0. 85B-W

<€

6

MTels[a|>ZIsT6]7]
| BOEEEETIETE

0. 85B-W

B-W

COMB%NAT!ON
BoEAEEsEabTES)
[56]

G-R

L& Tia]5 5]
il - 11

00000
0000T

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

Remove and check the valve
relay.

v

No

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—Ne. 87a: No continuity

35-25

——={ Valve relay malfunction |

| Replace valve relav.

‘Yes

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

¢

With the ignition key “ON”,
does the voltage between the
connector terminal No. 12 and
ground indicate battery voli-
age?

| broken.

No —
—— HU power harness wire is \

!

I Repair harness.

‘Yes

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

| Faulty harness in HU

[

 por Sty
[fend=]
oif
"
=
1. 25G-Y

|
)
©|
=3
(=1
=

11p-
1.25G Y

¢ ABS
o2 ECU

[,0.85L- 0. B5L-Y

g

nﬂananluﬂmmmmmmmmm
CXIEETETATIWDESLE

Yes

Y

Connect the HU harness and
remove the ECU connector.

HU.

Repair harness or replace

¢

Does resistance between
body connector terminal No. 2
and terminal No. 27 indicate
60-120Q

Yes

N
SR Malfunction of harness
between HU and ECU.
Repair harness.
No

Is there continuitv between
harness side connector termi-
nal No. 22 and ground?

ECU.

Malfunction of harness
between H U and ABS

Yes

Y

!

| Repair harness.

| ABS ECU malfunction

|1 Replace ABS ECU.
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35-26 SERVICE. BRAKES - Anti-lock Braking System Troubleshooting

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

[Explanation] e 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. If there is motor operation noise during scan tool

» When the motor relay does not function forced drive mode, there is a broken or short cir-
o When there is trouble with the motor itself and cuited motor monitor wire.

it does not revolve
¢ When the motor ground line is disconnected
and the motor does not revolve

Yes

Does the motor make a noise ———| Broken wire or short circuit
FUSIBLE LINK @ during scan tool forced drive in motor monitor line
mode?
@ yNo v
=4 .
® . | Remove the motor relay. Repair the harness be-
HU lm = tween HU and ECU.

Y
Remove the motor relay and No_, Motor relay malfunction
check resistance values.

No. 85—No. 86: Resistance
value 72-88 Q

No. 30—No. 87: No continuity
Battery positive voltage is ap-
plied between terminals No. 85

| Replace motor relay.

and No. 86.
No. 30—-No. 87: Continuitv
% o yYes No
u m® é - I
: & Is pump motor ground con -——’lConnect ground wire. |

nected normally? \)
Ml . [ofa]| A0 _______ CH U ves
{51s[7]s]o[10[11) Install motor relay and remove

; 1 > I @ HU connector.
© &l o
° Y No
ABS-ECU 2 5 |26 Does voltage between body ——| Broken wire in pump mo-
2 connector terminal 11 and ‘ tor power circuit
I ground indicate battery posi-
3 tive voltage?

L 2 v @pair hamess. I

Is resistance between HU con- | No
nector terminals No. 10 and ——>i Harness in HU faulty J
No. 1: 72-88 Q?

Yes
L] : Repair harness orreplace
RXIB-AK-RS500 Connect the HU connector and HU.

remove the ECU connector
Is resistance between boely—NL_> Malfunction of harness
connector terminal No. 2 and »| between HU and ECU
No. 26: 72-88 Q?

,LYes No .
Is resistance between body [ Repair harmess. l
connector terminal No. 5 and
ground 0.1-0.3 Q?

‘Yes )
' ABS ECU malfunction —— Replace ABS ECU. |
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SERVICE BRAKES - Anti-lock Braking Svstem Troubleshootina 35-27

TROUBLESHOOTING (ABS-AWD)

Confirm condition in the following way and diagnosis accordingly.

Joes the ABS warning light illuminate as described

selow up to the time the engine starts?

1) When the ignition key is turned to the “ON”

position, the ABS ECU causes the ABS warn- relay is OFF.

ing light to flash four times in about one second
(during which the valve relay self check is

made) and then causes it to go out.

(2) With the ignition key in the “START” position,
power to the ABS ECU is interrupted and the
ABS warning light remains lit because the valve

(3) When the ignition key is returned from the
“START” position to the “ON”" position, the ABS
warning light flashes four times in about one
second (during which the valve relay self check

ABS warning light is made again) and then goes out.
1sec. | 1 sec.
R D |
;‘\\ N \JN
A ABSwarning !
£ 2 light i
E > W A OFF |
2 x 1000 r/min ’ ST ‘
Ignition ON I
key
Z214A0594
Z68F0011 ACC, LOCK __[ 00002165
Yes
— CONTINUED ON NEXT PAGE No
Y
Trouble condition Major causes Remedy

(‘No.
1

ABS warning light does not light up at all. | ® ABS warning light bulb is burnt oyt. Check, using flow
e Open in ABS warning light electrigal chart A (Refer to

S B R
Ignition ON
key ACC, LOCK

Z14A0590

ABS ON circuit (check for blown fuse)
it 0 OFF
g

P.35-31.)

position, it remains lighted. self diagnosis.

ON [ cuit
vAvg%ing OFF e Malfunction of ECU
light

ST ’—-l

Ignition ON
key  Acc,LOCK _

Z14A0591

When the ignition key is turned to the “ON” | ¢  Fail safe is functioning due to ECJU Check, using flow

e Short in ECU warning light drive cif- P.35-34.)

chat-l B (Refer to

“START' position.

ABS warning light and HU

ST
Ignition '—]
key ON
ACC, LOCK 214A0595

Hmi it o e Malfunction of valve relay
Does not illuminate when ignition key is in Break in harness between ABS| chart C (Refer to

. ON Break in harness between HU and
\lx_varnlng I Imm l "I]"I body ground
ight OFF

Check, using flow

P.35-37.)
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SERVICE BRAKES = Anti-lock Braking System Troubleshooting

No.

Trouble condition

Major causes

Remedy

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 ON
warning H I l H
light OFF

ST n
Ignition ON __J
key  acc, Lock

Z14A0593

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

Check, using flow
chart D (Refer to
P.35-38.)

' CONTINUED FROM PREVIOUS PAGE

'

Yes

Does the ABS warning light illuminate
when starting to drive the car?

lNo

: — — N
Is there one-sided braking, insufficient 0.

braking force or malfunction of ABS op-
eration?

Y

Trouble with the motor relay, solenoid
valve [due to self test at start-up or mal-
function of wheel speed sensor]

'

CONTINUED ON NEXT PAGE

lYes

Trouble condition

Major causes

Remedy

One-sided braking
Insuff icient braking force

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

Decline in ABS function

e Hydraulic line in HU is clogged.
¢ Malfunction in HU solenoid valve op-
eration

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

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

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

e Malfunction of ABS ECU

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.

TSB Revision




SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-29

| CONTINUED FROM PREVIOUS PAGE |
|

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

|

¥ B No . .

No diagnostic trouble codes output and Nf) on bgard diagnostic_output »=-Check and repair the harness
normal codes are displayed? No  Diagnostic trouble codes are output | hetween the ABS ECU serial/
Yes on-board diagnostic output ter-
minals and the diagnosis check

connector.

A

There was trouble in the past. —— | Referring to the diagnostic
NOTE trouble code check chart
Store diagnostic trouble codes E-I-E-7, make the diagnostic
in the memory. trouble code reoccur to discov-

er the main cause of intermit-
tent or other trouble.

If trouble does not reappear,
watch vehicle movements un-
til it reappears. (Refer to

\ P.35-30.)

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

( | trouble code.)

i Caution
Connector terminal No. laydyt for . . . .
troubleshooting ! Y I 1. When carrying out inspection of the ABS-ECU terminal

NBODE0HO0 NN EENEEEE vgltal%et?nd rejlstance, the special tool (MB991356)

150k epapseR eakebob hakdRepY 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

Terminal No. layout shown on the
special tool connector

EREEREERTOONGEOEN

Rshabskoh IBoboReETEeRsRabReR IR from the special tool terminal Nos.
Example
00q02535
ABS-ECU connector terminal | Terminal No. shown on the spe-
No. for troubleshooting cial tool connector
18 1
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35-30 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

METHOD OF CLEARING DIAGNOSTIC
TROUBLE CODE MEMORY

Caution
e 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

e The actuator test cannot be carried out when
the ABS ECU system is in fail safe mode.

e When using forced drive using the scan tool,
the vehicle must be stopped.

e During forced drive using the scan tool, forced
drive operation is stopped when any wheel
speed reaches 10 km/h (6 mph).

Drive solenoid

No. | Scan tool display valve and motor

Drive pattern

01 FR VALVE A Not used

02 FL VALVE A

04 FR VALVE M Solenoid  valve
and pump motor

Solenoid
for each HU cor- | valve
responding chan-
nel. <Manual pat-
tern>

05 FL VALVE M Pump
motor

Pressure
increase

Pressure
hold

Pressure .
decrease |

O N

|
1
|
i
44 8
im§ 35~ |~ 35 ms

OFF——
Start of forced drive End of forced drive
214A0588
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-31

/ A ABS warning light does not light at all.
[Explanation] [Hint]
When it does not light up at all, there is a strong If other. warning lights do not light up either, fuse

possibility that there is trouble with ABS warning is probably blown.
light or with power to the light.
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SERVICE BRAKES = Anti-lock Braking System Troubleshooting

With the ignition key in the “ON” posi-
tion, do other warning lights (except
door-ajar warning light, seat belt warn-
ing light) illuminate?

No

Yes

y

Turn the ignition switch OFF and check.

v

Is the ABS warning light normal?
(Check for burned bufb.)

No

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

!

Remove the combination me-
ter, and check with the ignition

key “ON”.
'

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

No

I Yes

1

Circuit in combination meter
is broken.

; Yes

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

# Yes

Are instrument panel wiring harness
and body wiring harness connected
properly?

No

»ABS warning light bulb

burned.

1

> The harness between the
combination meter from
fuse No. 11 is broken.

| Repair harness.

Repair or replace com-
bination meter.

y

| Faulty combination meter

¢ Yes

Broken wire in ECU, valve relay or both
drive circuits. Check both circuits.

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

’——

TSB Revision

Replace ABS warning light
bulb.

Repair or replace com-
bination meter
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SERVICE BRAKES -

Anti-lock Brakina Svstem Troubleshooting 35-33

| Check ABS ECU. |

| Remove the ECU connector and check. \

Does the voltage between ECU harness Mo =Broken wire between ABS ——~>| Repair harness. |
connector terminal No. 25 and ground in- warning light and ECU
dicate battery positive voltage while the
ianition kev is in the “ON" oosition?
Yes
ABS ECU malfunction }—>| Replace ABS ECU. |
| Check valve relav. |
v
| Remove valve relay and check. \
‘ N .
{ Is valve relay normal? (Refer to P.35-83.)}L>{ Valve relay malfunction }——->| Replace valve relay.
Yes
Install the valve relay, remove the HU con-
nector and check.
Does voltage between the HU harness ‘NL% Broken harness wire between [ Repair harness. {
connector terminal No. 8 and ground indi- | ABS warning light and HU

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

¢ Yes

connector terminal No. 9 and ground?
‘Yes

connector terminals No. 8 and No. 9?
Yes

No

Is there continuity between HU harness ——— | Broken harness wire between —>| Repair harness. |

HU and ground

No

Is there continuity between HU harness — | HU malfunction-[Rep!ace HU. \

+ | Connector not connected se- | Replace connector. J
curely.

| TSB
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35-34 SERVICE BRAKES = Anti-lock Braking System Troubleshooting

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

[Explanation]

This is the symptom when the ABS ECU does not
power up due to broken ECU power circuit, etc.,
when the fail safe function operates and isolates
the system or when the warning light drive circuit

[Hint]

Check the on-board diagnostic output and if there
is no output voltage or if the scan tool and ABS
ECU cannot communicate, there is a good possibil-

is short circuited.

Caution

ity that power is not flowing to the ECU.

e 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.

FUSIB@E IGNITION
LINNGD SWITCHUGT
=
@ E g 7 No
& J/B Is there diagnosis output? — | On models produced up to
@ (Is there communication with Oct. 1994, refer to P.35-35.
i scan tool?) On models produced from
SaSTIsle7] 118 Yes Nov. 1994, refer to P.35-36.
MEIEEOET @
23] S5 8 7] o | - I No : -
ola ol hasnalisliey = | Does diagnostic trouble code ————| Check, using the diagnos-
° output display normal codes? tic trouble code check chart
(Refer to P.35-40.).
= Yes
Jos)
59
%:‘g%géwm‘ [ON \y No ;
g Does the ABS warning light re-|———— | Short in ECU transistor | )
[s9] main illuminated even with the
GIELEEEE S 58 ECU connector disconnected? '
Piellerar o ves | Replace ECU. |
G-R 11 G-R
0 &x R EY7
" 52 8 Does the ABS warning light re- ————| Short in HU harness or
""" [ main illuminated even with the sticking of valve relay con-
T o HU connector disconnected? tact
86 |87 i
20 ; Yes $
g Replace HU or replace
' valve relay.
85 [87a VALVE t y
RELAY '
Iom PO Short in harness between HU ———| Repair harness or repiace
1= or ECU and ABS warning light combination meter.
@t
o
10§12 —
Q’.‘ = ET—?'I B gii = z
STl Jer T 25
a8
XX35-AK-R3513-K ‘
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SERVICE BRAKES — Anti-lock Braking System Troubleshooting

35-35

<Models produced up to Oct. 1994>

FUSIBLE IGNLTION
LINK éj SWITCH (i G2)
[va3
-
o
" 5=
DEDICATED @g J/B @Z
30A 104
o @x
= 2
5 1
5 ABS
J 5 o
g oFF "JoN .
4 3
[2°4
SN —
&
a1 3Te]] A @
$5i6)7|8]|9]10{11p;
& ] | DiooE
; ) 4
L
a
e
W )

DATA
CONN...CTOR

CONTINUED FROM
PREVIOUS PAGE

Y

No

Can other electronic control
systems communicate with
scan tool?

Yes
\

|is fuse No. 3 normal?

No

Scan tool related malfunc-
tion. Repair and recheck.

Correct cause of blown
fuse and replace fuse.

1]2]314] 561718 800 1renaa[ 5161718
@EMM@EE@’E‘.M

+2 FRONT [5]4] [512]
SIDE EEF.IJ!EE]EIE
2 REAR nga [3]3]
STDE BIEE]EEJIEE
N

.2 Up to

i e

OE
11884 mog:
IQQJ mocels

KX35-AK-RI502-N4M

Yes
i
Is power relay normal’ —_— \Power relay malfunction \
(Refer to P.35-65.)
| | Replace power relay. |
Disconnect ECU connector
and check harness connector
Y No
With the ignition key in the ——— | Harness wire between
“ON" position, does voltage be- power relay and ECU is
tween ECU connector terminal broken
No. 18 and ground indicate the
battery positive voltage? l
ves | Repair harness. ‘
.* - No -
Is there continuity between ————=| ECU ground line broken |
body harness terminals No. 9
and No. 34, and ground?
lYeS Repair harness. |
— No -
Is there continuity between —— | Harness wire between

body harness connector termi-
nals No. 23 and No. 24, and
diagnosis inspection terminals
No. 4 & No. 10 or No. 7 & No.
87

diagnosis inspection termi-
nal and ABS ECU is bro-
ken.

Yes

Y

| Repair harness.

]

Al
FVaiunction of ABS ECU. | —|Replace ABS ECU.

TSB
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35-36  SERVICE BRAKES - Anti-lock Braking System Troubleshooting

<Models produced from Nov. 1994>

CONTINUED FROM
PREVIOUS PAGE

1TCH(162) I No
Can other electronic control =—
systems communicate with

Scan tool related malfunc-
tion. Repair and recheck.

2L-B
~
B8
'E_%J

scan tool?
J/B Z Yes
\

2 Ea Is fuse No. 3 normal? f—NL—>

Yes

(L-R)

\

Disconnect ECU connector
E{] DI CDE and check harness connector

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

==
|
Fn
(=t
(==

58S ECU 18 Yes

P | .

Is there continuity betweenr——m
body harness terminals No. 9
and No. 34, and ground?

Yes

GND GND GND
v v v

g |34 20

v _ No
Is there continuity between ———

body harness connector termi-
nals No. 23 and No. 24, and
diagnosis inspection terminals
No. 7 & No. 87

DATA v
SoMRECTOR | oo TR RS es

- Y

NRRARG0 Malfunction of ABS ECU
|1]2]3]4]

KX35-AK-R3516-N

TSB Revision

Correct cause of blown
fuse and replace fuse.

Harness wire between
multi-purpose fuse No. 3
and ECU is broken

Y

| Repair harness.

| ECU ground line broken

Y

| Repair harness.

|

Harness wire between
diagnosis inspection termi-
nal and ABS ECU is bro-
ken.

Y

Repair harness.

Replace ABS ECU.
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35-37

| ¢

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

e
\ /[Explanation]

The ABS ECU uses the IG, power source which
is turned off in the “START” position. The ABS
warning light uses the 1G4 power source which
is not turned off even in the “START” position. Con-

side.

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

[ang2]
ey
=20

3R-B

<
v
o

v BF

[

@
Q

|

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.

3[4 s[E[7 7
1ofi1)1zNigualisfie] =2

©

-
o
ale
=3

]
Q
r
HES
AR

59

i 5eapanaeET]s| | < GBD

[2f[s [ B
EIIEEEI 1afis)

GR 11 GR

=
Mel=0)

IEIES)

‘ia

S|

=t
i

L

58

25

KX35-AK-R3513-N

11213(4[5[6]71819110{1112[13}14{1516|1718!
102012 1[22[23124 /2526127 [28129{30(31/32133[34[35:

v

With the ignition key in the
“ON” position, does voltage be-
tween body connector terminal
No. 8 and ground indicate the
battery positive voltage?

No

Yes

Y

Is there continuity between
body connector terminal No. 9
and ground?

No

Yes
Y *

Is there continuity between HU
connector terminal No. 8 and
terminal No. 9?

No

Yes

Y

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

-
Yes

| HU hamness malfunction

No

e,

NOTE

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

Harness wire between HU
and warning lightis broken.

Broken line between HU
and body ground

Valve relay maifunction or
break in HU harness wire

| Valve relay malfunction |

Y
] Replace valve relay. [

}——>| Replace HU. ‘

When performing the check marked *, note polarity of the diode

(refer to the circuit diagram).
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35-38  SERVICE BRAKES - Anti-lock Braking System Troubleshooting

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 harness between the ECU and the warning light,
warning light for approximately 1 sec. while it per- the light illuminates only when the valve relay is
forms a valve relay test. If there is a break in the off in the valve relay test, etc.

Disconnect the hydraulic unit
[GNLTION connector (A-64) and the ABS-
S¥ITCHUGY ECU connector (E-l 2).
= Inspect the harness side of
@ both connectors for damage to
/ L individual terminal pins.
B 3 Repair terminal pins as need-
mz ed.
;\
é l
4 B — — —No - ;
S| PRk In the ignition key “ON” posi- ——— | Harness wire between
>16 |[Elshoishehaidisis tion, does voltage between ter- ABS warning light and
] minal No. 25 and ground indi- ECU is broken.
°°? cate battery positive voltage? ‘
> lYeS ‘ Repair harness. ‘
@159
COMBINATION
g@ Malfunction of ABS ECU }——> Replace ABS ECU. I
2 4
o
OBE0E0/R
[«
(:';h
ABS-ECU 25
[t[2]3]a]s 6] 7]8] os0]t IhlishapsheliAig

[26feop 1PolospapspelrReRoE0b TboRs4bs)
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

35-39

When using the MUT

To data link connector -\
- N

When using the MUT-II
<Up to 1993 models> -

//C(

Z12F0057

. Adapter
harness

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.35-12.)
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 diagnostic trouble code check charts

; (E-l —E-6).
\ 3
/_/ z20F0164
00002160
DIAGNOSTIC TROUBLE CODE CHART
Diag- Scan tool display Check Reference | Diag- Scan tool display Check Reference
nostic letters chart page nostic letters chart page
trouble name or trouble name or
code remedy code remedy
11 FL SNSR. OPEN E-1 P.35-40 41 FL SOL. VALVE E-5 P.35-45
12 FR SNSR. OPEN 42 FR SOL. VALVE
13 RL SNSR. OPEN 43 VALVE DRIFT
14 RR SNSR. OPEN 51 VALVE RELAY E-6 P.35-46
15 VEH. SPD. SNSR. | £-2 P.35-40 52 MOTOR RELAY E-7 P.35-47
21 G SNSR. E-3 P.35-42 55 CONT. UNIT ECU -
replace-
22 STOP LAMP SW E-4 P.35-43 ment
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SERVICE BRAKES -~ Anti-lock Braking System Troubleshooting

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]

The ABS ECU detects breaks in the wheel speed
sensor wire. This diagnostic trouble code is output
if the wheel speed sensor signal is not input (or
short circuited) or if its output is low when starting
to drive or while driving.

[Hint]

In addition to a broken wire/short circuit in the wheel
speed sensor, also check whether the sensor gap
is too large, sensor harness wire is broken, or sensor
harness and body connector are not properly con-
nected.

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

[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.

e Distortion of rotor, teeth missing

e Low frequency noise interference when sensor
harness wire is broken

¢ Noise interference in sensor signal

e 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.

e Broken sensor harness

® 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 (LH) FRONT (RH)

REAR {LH) REAR(RH)

[0o]
UUL | | VUL UL | | UL |
o el colal? 1 f2 M e
sefTyl gylge
[ K 1 oz - - - - N
] = A @A & - - - -
Sl e JiFs~ Fas Il IR % %
S 2 2 H =
S ETIE] [P CHIP LR R O el g g &
SEIREN B =1 2 A=
oxlE2 aSflsd gl gl gk
o~ it
eeles edfey
14 J15 7 )33 [a1 11 Jio 30 28 ABs ECU
p- & 2 4 D
' T Y 9
wy o o ws

D1213]a]5]617] -
BOCEEED
EZ
2 FRONT [N <
SIE [Gtstaran
12 REAR TE10] [als]
0 b et

KX35-AK~RYN4-K

M NG

[2R[as[6]7]e]
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

35-41

Check flow connected with wheel

speed sensor

No

Is the resistance value of the wheel speed ——»
sensor part normal?
Standard value: 0.8-1.2 kQ

Yes

! No
Is the resistance value at the ECU connec- ——
tor normal?
Standard value: 0.8-1.2 k

l Yes

NOTE

Check speed sensor harness and connector connection
and then observe with oscilloscope. (Refer to P.35-75.)

Malfunction of wheel speed
sensor

Replace wheel speed sen-
sor

Hamess wire for wheel speed |
sensor circuit is broken

Z14NO127

Z14N0181

1

Repair harness.

N
Is the front wheel speed sen- = . Adjustthe gap between the
sor-to-rotor clearance nor- wheel speed sensor and
mal? rotor.
Standard value:
0.3-0.9 mm (.012—-.035 in.)
Yes
! No
Are there any abnormalities — | Retighten or correct abnor-
such as a loose rear speed malities.
sensor mounting bolt?
Yes
Y No
Is the rear speed sensor —| Replace rear axle shaft or
mounting surface-to-rotor rotor (refer to GROUP 27 —
tooth flank (all around) dis- Axle Shaft.)
tance normal?
Standard value:
28.15-28.45 mm (1.11-1.12
in.)
Yes
Is the wheel speed sensor ro- — | Replace rotor that has mis-
tor normal, with no missing or sing or damaged teeth.
damaged teeth?
lYes
No -
Check the output of each ——| Recheck if below the stan-
wheel speed sensor with an dard value or if the sensor
oscilloscope, including the has a poor waveform. Re-
waveform. (Refer to P.35-75.) place sensor or rotor.
Is the output voltage for each
wheel speed sensor over the
standard value and is the wa-
veform normal?
Yes
v
If the above checks are nor- ——| Replace the ABS ECU and
mal, there is a malfunction of check that the diagnostic
ABS ECU when this diagnos- trouble code does not reoc-
tic trouble code reoccurs cur.
often.
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35-42 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

E-3  When diagnostic trouble code “21 G SNSR.” is di

splayed

[Explanation]

The ABS-ECU outputs this diagnostic trouble code

in the following cases.

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

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

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

No

NOTl;
$1:FROM 1994 M
22:UP TO 199

KX35-AK-R3517-K

Is G sensor normal? ————| Replace G sensor.
FUSIBLE Yes
A )
Y
= Remove the ABS-ECU con-
@F RO =hm nector and check at the har-
MZ J 2 B8 ness connector.
J/B Iy
g
[ 2 :c.qé>
% - A No
212 [Tefsfa With the ignition key “ON’, ——— | The harness between the
1 I FRPLSOVER = & does the voltage between ter- G sensor and the ABS
‘\ Iz i p— minal No. 6 and ground indi- ECU is broken.
E""O"-OFF [ 5] t’ t cate battery positive voltage?
3 Ya ol Yes \
] =2 | Repair harness. I
e Fa an
i:{ I BORO O] —
| — ABS-ECU malfunction |—>‘ Replace ABS-ECU. [
3
@®
i GO,
[Telela]sTe[7] & ;
[ElshauieiEi & !
o R
LR ] o I
BBl « s
G SENSOR E“‘
P
A
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

35-43

E-4

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

b‘ [Explanation]

The ABS-ECU outputs this diagnostic trouble code

in the following cases.

Stop light switch remains on for more than 15

[Hint]

If the stop light operates normal, the harness for

the stop light switch input circuit is broken or there

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

be open.
<Up to 1994 models>

FUSIBLE LINKQ

Jrg

¥

£

@
o
o3
<
52
s
a7 SN TTH
0 Segpy ™ gt
3 A
o B8
k]
S

0.856

[33

ABS-ECU 29

cMD  GxD
v

KX33-AK-R3I306

<1995 models> Hatchback
iR

ki
= @]
|, il
J/B
o
154
@GEp=<on
@ {6]7|a]sTrojiie)
%
© @
o 3
2 sl2
STe D
R S S SWITCH
3 .31 2 |1
2 2
=<} @
z e
5
R
[
S G
b
3 STOP
o) 0.856  LIGHT
o
ABS ECU 29 2
7T} RESISTOR
=
2]
= 1
@D Qb
v v
9 Yaa
m m
o 3%
B

NOTE
21V WITH AUTQ-CRUISE CONTROL SYSTEM
xé:v%m Lsg WITHOUT AUTO-CRU!CSQ: CONTR

SYSTEM
KX38-AX-RIB07-N

is a malfunction in the ABS-ECU.

<1995 models> Convertible

FUSIBLE
LI

=U
£

5¥-B8
e

38
\SAZ
al? FTealoefels]
I BRnOChE
-]
Sl2
STQP
i LIGHT
g oFF SWITCH
g oFF T ToN

2
©
)
R
w©w
=3
G G
2 2
2 [j:}aasxswoa[zz} _
1 B3 i
0. 856 ! i
(- -]
OR i
A O
ABS ECU 129
s (1) S 2
@
GND  GND
v v
8 |34
<] @0
N o
2145181718 8 pol zhapanshe e
[1soRizpskaRskeprieekaboh BelIRaRs|
BAEROLIVINaNan
R SR ERECEDETEE
XX35-AX-R3508-N
00002538
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

Do the stop lights light up and
go out normally?

"Yes
¥

Disconnect the ABS-ECU con-
nector and inspect at the har-

ness side connector.

y

When the brake pedal is
pressed forcefully, does the
voltage between connector ter-
minal No. 29 and ground indi-
cate battery positive voltage?

Yes
\i

Connect ABS-ECU connector
and check with ignition key in
the “ON” position.

\

Is the voltage between No. 1
Iterminal and ground equal to
the battery positive voltage
when measured with resistor
connector disconnected?

Yes
\i

Is resistor resistance 780 to

860 Q7?
lYes

Is there continuity between No.
2 terminal and ground?

| Repair harness.

————| Repair harness.

No Check the stop light related
circuit and repair problem
spots.

No -

-——— | Harness wire between stop
light switch and ABS-ECU
is broken

No e

———— | Open circuit in harness be-
tween ABS-ECU and resis-
tor

No Replace resistor.

No

| Yes

Malfunction of ABS-ECU

pen circuit in harness be-
tween resistor and ground.

———| Repair harness.

%—> | Replace ABS-ECU.
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SERVICE BRAKES = Anti-lock Braking System Troubleshooting

35-45

L‘ [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

E-5 When diagnostic troube codes “41 FL SOL. VALVE?”, “42 FR SOL. VALVE” or “43 VALVE DRIFT"
are displayed.

is broken/short-circuited, and then these diagnostic

trouble codes are output. ABS-ECU controls the

HU

x06)
-—iZ
o
o
~0
—
@

u

[~]
LW
(A
B
2B-¥ |

6[7
J/B Z
154
1]2[3]4 BEE B
89 10/1tj121314]15]18))

2[3]4
8] 8[1011]1213)14[15]18]

COMBINATON
METER

SIS E

SO TR AR

B-w 0.85B-¥W 0.85B-W

TR a R Ta] 5 e]
(7151 [SToflezlraifiali)

G-R 11 G-R

1.25G-Y
2Y

84t ne Moo
o 56 l7T8 B0l

1.25G Y
20

EQU 22 j35 17

(35-AK-R3IS11-N

iTefa]4]s{e[7[8 o o[ 12fi3f14[1516117]18]

Jiseol122Rolesles7el2eR0R 12js3foals]

Remove HU 10P connector
and check with the HU side
connector.

Y

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.

- No ‘
In the resistance value for the ———» Renplace HU.

solenoid valve within the range |
of the standard values?
Standard value: 1.0-1.3 &

Yes

v

Connect HU 10P connector,
disconnect ECU connector
and check.

Y

Is the solenoid valve resis-—

tance value within the range of
the standard values when
meoasured at the ECU connec-
tor”

Standard value: 1.0-1.3 @

Yes

Y
Malfunction of ABS-ECU

No

TSB Revision

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

'

| Repair harness. |

——— | Replace ABS-ECU. |
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

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
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. If the
supply of power to the valve power monitor line
is interrupted, this diagnostic trouble code will be
output.

FUSIBLE
Pl JGNITION, relay.

Remove and check the valve

' No .

3R-B

m
[
A
J/B ()

. 0.858B-w

R <BEU
HREEDIEE

=l

0. 85B-W

When the valve
checked, are the following ‘
15M conditions found?

1 No. 85—No. 86: Resistance
value 60—-120 Q

No. 30—No. 87a: Continuity

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

No. 30—No. 87: Continuity
No. 30—No. 87a: No continuity

relay is ———— | Valve relay malfunction |

| Replace valve relay. ‘

‘Yes

COMBINATION
METER

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

- - ¢ No
With the ignition key “ON", —— | HU power harness wire is
does the voltage between the : broken.
connector terminal No. 52 and
ground indicate battery posi- :
tive voltage? | Repair harness. j
Yes
' = — N .
H G 1 Is there continuity between HU 0 | Faulty harness in HU \
! No. 8 and No. 7 terminals? ]
A E Al
RELAY ol erS Repair harness or replace
g-? 30 ' i | | Connect the HU harness and HU.
: remove the ECU connector.
85 [87a |
—-jztt:ﬁz::l_ ____________________ E Zy=pamemy E : * No :
>Yio Yo Yo o O Does resistance between body —— | Malfunction of harness be-
A = o anl = @ connector terminal No. 2 and tween HU and ECU
of l.i- FTeTs o terminal 27 indicate i
i L e AT 60-120 Q
> > 1
) 3 Yes » | Repair harness.
e er T o BR ! No
e)2 M Is there continuity between ————— | Malfunction of harness be-

I % harness side connector termi- tween HU and ABS ECU
nal No. 22 and ground? $
Yes

Repair harness. |

\i

ABS ECU malfunction

-——— Replace ABS ECU. |
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-47

E-7  When diagnostic trouble code “52 MOTOR RELAY” is displayed

7

& » [Explanation] e 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. e When the motor continues to revolve
e When the motor relay does not function [Hint]

e When there is trouble with the motor itself and

. If there is motor operation noise durin n I
it does not revolve p g scan too

forced drive mode; there is a broken or short cir-
cuited motor monitor wire.

Yes

Does the motor make a noise —— | Broken wire or short circuit
during scan tool forced drive in motor monitor line
FUSIBLE LINK (D
T mode? ‘
IN
2 e Repair the harness be-
S o | Remove the motor relay. tween HU and ECU.
w 51 B I
Remove the motor relav and | No___, Motor relay malfunction |
check resistance values.’
No. 85—No. 86: Resistance
value 72-88 Q o | Replace motor relay. |
No. 30-No. 87: No continuity
r@- Battery voltage is applied be-
tween terminals No. 85 and
S —
101 1 oy | | No- 86. o
b 0000T No. 38-No. 87: Continuity
o Yes N
4 o .
B ; Is pump motor ground con- ——— | Connect ground wire.
( , S | nected normally?
‘Yes
T2 anlipt 3 N
.ggnug%g. 420mmee -1 Install motor relay and remove
0 - HU connector.
B ' & I @
@ aill © ‘ N
0 ——
ABS-ECU © 2 o6 Does voltage between body ————— | Broken wire in pump motor
s i connector terminal 11 and power circuit
t ground indicate battery posi- ‘
% a § tive voltaae? _
Yes Repair harness.
4
L Is resistance between HU coniNélarness Tn HU gaypty
nector terminals No. 1 and
No. 10 72-88 Q? !
‘Yes Repair harness or replace
HU.
Connect the HU connector and
KEIB-AK-R3800 remove the ECU connector
, ' No -
Is resistance between body — | Malfunction of harness be-
connector terminal No. 2 and —= | tween HU and ECU
No. 26 72-88 Q? ‘
‘Yes ,
: No | Repair hamness.
| Is resistance between body

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

Yes

( y | ABS ECU malfunction }———=| Replace ABS ECU.

[ TSB Revision l




35-48 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

<From 1996 models>
DIAGNOSTIC TROUBLESHOOTING FLOW

‘ Gather information from customer J——»\ Verify compiaint

Reoccurs Does not reoccur
Check diagnostic trouble code Check diagnostic trouble cod
(Refer to P.35-51.) (Refer to P.35-51.)
. ) Diagnostic trouble Diagnostic trouble Nodiagnostic
No diagnostic code displayed code displayed trouble code
trouble code or
can't communicate ' L

with scan tool Y Recheck diagnostic trouble code(s)

‘ Is the basic brake system functioning then erase (Refer to P.35-51.)
normally? l

No Yes

Recheck trouble symptom |

| Refer to P.35-5. ]

l No diagnostic
trouble code

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

Diagnostic trouble
code displayed

1

Inspectionchartfortrouble symptoms [ Inspection chartfor diagnostic trouble " Intermittent malfunction
(Refer to P.35-58.) codes (Refer to P.35-51.) (Refer to INTRODUCTION AND MAS-
TER TROUBLESHOOTING P.00-10.)

NOTES WITH REGARD TO DIAGNOSIS

The condition listed in the following table are considered normal.

Condition Explanation of condition

System check 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. Sound of the motor inside the ABS hydraulic unit (HU) operating (whine)
2. Sound is generated along with vibration of the brake pedal (scraping)
3. When ABS operates, sound is generated from the vehicle chassis due
to repeated brake application and release.
(Thump: suspension; squeak: tires)

ABS operation sound

ABS operation For road surfaces such as snow-covered roads and gravel roads, the braking
(Long braking distance) 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.35-51)
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.

TSB Revision
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SERVICE BRAKES = Anti-lock Braking System Troubleshooting

35-49

Scan tool
Z20F0164

8
16

™~

15

A14F0166

Z68FO0OM

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 ‘the 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 05
second:
15 0.5 l
_ seconds seconds |
lluminated =
Switch OFF |
1
Pause Ten-digit  Digit One-digit
time: signal section:  signal
3 seconds 2 seconds 14N0173
No diagnostic trouble
code is output 0.5 seconds
llluminated —I I—II I—-I| ' I—-I I—I l-! r-l I_l ,—
Switch OFF
14N0174
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.

TSB
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35-50  SERVICE BRAKES - Anti-lock Braking System Troubleshooting

ERASING DIAGNOSTIC TROUBLE CODES

With the Scan Tool

Connect the scan tool to the data link connector (16-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 ON

switch OFF

Generator HI

|
|
L terminal Low |
It — —
vorage T Within Within _ Within  Within Within
| 3seconds 1second!second 1 second 1 second
. ON I
Stop light \ __l I I ; |
switch OFF | . - L -
' — —_—
|
| 1st 2nd 3rd 4th 9th 10th
|
| |
Warning light ON ] dl
OFF e secon -
1 second
ABS-ECU memory ' Lf—
Eliminated
14X0229

| TSB Revision |




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

INSPECTION CHART FOR DIAGNOSTIC TROUBLE CODES

/ Code No. Diagnostic Item Reference Page

\/ 1 F.R. wheel speed sensor system (open-circuited) 35-52
12 F.L. wheel speed sensor system (open-circuited) / 35-52
13 R.R. wheel speed sensor system (open-circuited) 35-52
14 R.L. wheel speed sensor system (open-circuited) 35-52
15 Wheel speed sensor system (output signal abnormal) 35-52
16 ABS-ECU power supply system (voltage abnormally low or high) 35-53
21 F.R. wheel speed sensor system (shorted) 35-53
22 F.L. wheel speed sensor system (shorted) 35-53
23 R.R. wheel speed sensor system (shorted) 35-53
24 R.L. wheel speed sensor system (shorted) 35-53
26 G-sensor system (open- or short-circuited or signal provided abnormally) 35-54
38 Stop light switch system (open-circuited or ON trouble) 35-54
41 F.R. solenoid valve IN system 35-55
42 F.L. solenoid valve IN system 35-55
43 R.R. solenoid valve IN system 35-55

/k_/ 44 R.L. solenoid valve IN system 35-55
45 F.R. solenoid valve OUT system 35-55
46 F.L. solenoid valve OUT system 35-55
47 R.R. solenoid valve OUT system 35-55
48 R.L. solenoid valve OUT system 35-55
51 ABS valve relay system 35-56
53 HU pump motor or ABS motor relay system 35-57
63 ABS-ECU system ABS-ECU

replacement

l TSB Revision




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
of one or more of the four wheel speed sensors.

Wheel speed sensor defective
Harness and connector defective
ABS-ECU defective

- NG )
Check wheel speed sensorinstalla- [~ ™ Repair
tion..
‘OK
NG

E-i2. A-29, A-12, E-I!9, E-16, C-33

Measure at ABS-ECU connecotor ——-————r[ Check the following connectors.

NG

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

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

OK

OK

| Check trouble symptoms.

NG

Y

NG

j———»

NG
Check wheel speed sensor output _——*—*ﬂ Check wheel speed sensor.
voltage. : |OK
¢0K
o ————— NG . A
"-%heck—the—follolwmg connecfor. T ™ Repair I Check rotor.
C-ic TBR
JOK
‘ Check trouble symptoms.. J | Check wheel bearing.
*NG

| Replace ABS-ECU. |

————————— Repair

Check the hamess between each
wheel speed sensor and ABS-ECU,

and repair if necessary.

| Replace wheel speed sensor.

Replace rotor.

Code No. 15 Wheel speed sensor system (output signal
abnormal)

Probable cause

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)

Wheel speed sensor installation defective
Wheel speed sensor defective
e Harness and connector defective

Rotor defective

Wheel bearing defective
ABS-ECU defective

NG

NG
[=—————"[ Replace wheel speed sensor.

NG
| Replace rotor.

Check wheel speed sensor installa- ——— Repair
tion.
OK
v NG
Check wheel speed sensor output —-—-—’[ Check wheel speed sensor.
voltage. OK
OK :
NG . L
Check connector. E-12 l__’ Repair I Check rotor.
¢0K ‘OK

I Check trouble symptoms.

—'[NG

Replace ABS-ECU. |

NG

| Check wheel bearings.

r—-——-—> Repair

OK

Check harness between each wheel
speed sensor and ABS-ECU, and
repair if necessary.

\ TSB Revision




SERVICE BRAKES - Anti-lock Braking System Troubleshooting

35-53

Code No. 16 ABS-ECU power supply system (voltage
abnormally low or high)

Probable cause

Output is provided when ABS-ECU power supply voltage drops below or rises above
the normal value. Output is not provided if power supply voltage returns to normal

voltage.

e Harness and connector defective
o 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.

NG

Measure at ABS-ECU connector

E-12.

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

o Start engine. Measure voltage
between terminal No. 83 and
body ground.

OK:Battery voltage

*OK

Check the following connector.
E-12

NG

— -

OK

Check trouble symptoms.

NG
“__—‘_“’[ Replace ABS-E

)

,

e e

C-32, C-69, C-82

Check the following connectors.

NG

T

|

y

OK

[ Check trouble symptoms.

Repair

NG

OK

Eheck hamess bemweern 1gnion
switch and ABS-ECU, and repair if
necessary.

Repair Check battery.

T

i

N
wn

Cu.

(shorted)

Code Nos. 21, 22, 23 and 24 Wheel speed sensor system |

P

robable cause

Output is provided in the following case. ]
® Open circuit is not found but no input is received by one or more of the four
wheel speed sensors at a vefiicle speed of 10 km/h (6 mph) or more.

Wheel speed sensor defective
Harness and connectors defective

Rotor defective

Excessive clearance between sensor and rotor
ABS-ECU defective
| o Wheel bearing defective

Check wheel speed sensor instalia-

| tion.

[OK
v

Measure at ABS-ECU connector
E-12.

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

Resistance between
69~70, 71~72, 7346
OK: 0B - 12K

74-75,

OK

\J

Check wheel speed sensor output
voltage.

NG

‘ox

Check the following connector.
E-12

‘OK

Check trouble symptoms.

‘NG

Replace ABS-ECU.

bf

NG

NG Repair | Check rotor.

———— Repair

—» | Check the following connectors. ING
A-29, A-12, E-19, E-16, C-33
OK

| Check trouble symptoms.

t————~————] Check wheel speed sensor.

Repair

ReCKk TiaMmess heteeneacn Whee]

speed sensor and ABS-ECU,- and
repair if necessary.

}N—G—-—>|’ Replace wheel speed sensor. \

oK :
— NG T Replace rotor. |

oK §

Check wheel bearing.

‘ TSB Revision




35-54

SERVICE BRAKES = Anti-lock Braking System Troubleshooting

signal abnormal)

Code No. 26 G-sensor system (open-, short-circuited or

Probable cause

Output is provided in the following cases.
e G-sensor output drops below 0.5V or rises above 4.5V
e G-sensor svstem harness is broken or shorted

e G-sensor defective
e Harness and connector defective
o ABS-ECU defective

Check G-sensor. (Refer to P.35-117.)

OK
Y

ments on harness side.
o Ignition switch: ON

OK:23-27 V

Measure at ABS-ECU connector E-12.
o Disconnect connectors and make measure-

¢ Voltage between No. 62 and 45

NG

OK

\]

Check the following connector. E-12

‘OK

| Check trouble symptoms.

———>\Check the following connector. D-27

NG
’——'__'| Replace G-sensor. |

OK

| Check trouble symptoms. |
‘NG

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

TNG—' Repair
NG
[_' " Replace ABS-ECU.

’NG—> Repair

ON trouble)

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

Probable cause

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

o Stop light switch defective
e Harness and connector defective
o ABS-ECU defective

NG

Check if stop light switch can light

S

‘ Check stop light switch installation. ! Repair

or distinguish stop light. iOK
OK NG - -
| Check stop light switch. |__" _’l Replace stop light switch.
lOK
Check harness between dedicated
fuse No. 17 and ABS-ECU, and
repair if necessary.
' NG i NG .
Measure at ABS-ECU connector > Check the following connectors. ——————* Repair
E-12. F-19,C-31,C-33,C-61,C-62,C-83,
o Disconnect connectors and C-68
make measurements on har- OK
ness side.
o Stop light switch ON ' NG v
e Voltage between terminal No. 36 Check trouble symptoms. !——’ Check harness between dedicated
and body ground fuse No. 17 and ABS-ECU, and
OK: Battery voltage repair if necessary.
[OK
Y NG .
Check the following connector. — ———> Repair
E-12
OK

NG

Check trouble symptoms.

I“‘——’| Replace ABS-ECU.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

35-55

Code Nos. 41, 42, 43, 44, 45, 46, 47 and 48 Solenoid valve

systems

Probable cause

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

°
*

HU defective
Harness, connector defective
ABS-ECU defective

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

¢0K

NG

| Replace HU.

Measure at HU connector A-64 and

ABS-ECU connector E-l 2.

o Disconnect connectors and
make measurements on har-
ness side

o Continuitybetween the following
terminals

OK: Continuity

HU side ABS-ECU side
3 - 78

7 - 50

4 - 31

8 - 59

1

5 - 3

2 - 79

6 - 51

1UG

OK

Check the following connector.

E-12

‘OK

Check trouble symptoms.

|
(

—

NG

A-64, E-12, C-32

Check the following connectors.

!—* Repair

OK

Y

Check trouble symptoms.

G

NG Repair

NG
|' *Check harness between HU and

ABS-ECU, and repair if necessary.

NG
> Replace_ABS-ECU.
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

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
solenoids are kept energized with solenoid valve turned OFF by ABS-ECU, ABS
valve is judged to be in trouble and output is provided.

o ABS valve relay defective

e Harness, connector defective
o HU defective

o ABS-ECU defective

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

NG Replace ABS valve relay.

;OK

Check the following connector.
E-12

F—— Repair

¢0K

NG

NG
Measure at ABS valve relay — | Check harness between ABS valvg
connector A-80. relay and main fusible link No. 7,
o Disconnect connectors and and repair if necessary.
make measurements on har-
ness side.
¢ Voltage between terminal No. 5
and body ground
OK: Battery voltage
JOK
NG - NG Repai
Measure at ABS-ECU connector [ " Check the followina conngctors. epair
E-12. c-94, A-80 -
o Disconnect connectors and lok
make measurements on har- y NG
ness side. —
> Check trouble symptoms. Check harness between ABS valve
* Resistance between §2-47 U | relay and ABS-ECU, and repair if
OK: 60 — 120 Q necessary.
}OK
- NG
Check solenoid valve. ™ Replace HU. |
(Refer to P.35-112.)
JOK
- NG _ NG .
Measure: at HU connector A-64 and —— ™| Check the following connectors. Repair
ABS-ECU connector E-12. A-64, E-12, C-32
o Disconnect connectors and ‘OK
make measuremments on har- NG
ness side. ) lCheck trouble symptoms. o ™ Check harness between HU and
©  Continuity between the following ABS-ECU, and repair if necessary.
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
NG - NG :
Measure at HU connector A-65 and |— " Check the following connectors. — > Repair
ABS valve relay connector A-80. A-65, A-80
o Disconnect connectors and oK
make measurements on har- Y NG
ness side. ) Check trouble symptoms. "—‘_’ Check harness between HU and
« Continuitybetween thefollowing ABS valve relay, and repair if
terminals , necessary.
OK: Continuity provided
HU side ABS valve relay side
[1 2 - 4
oK
NG

Check trouble symptoms.

=~ Replace ABS-ECU.

| TSB Revision
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting 35-57

Code No. 53 HU pump motor or ABS motor relav svstem - Probable cause

Output is provided in the following cases. e ABS motor relay defective.
( ) o No signal is received by motor monitor line with ABS motor relay turned ON. | e Harness, connector defective
N’ (HU pump motor does not run.) e HU defective
o Signal is received by motor monitor line for 5 seconds or more with ABS motor | « ABS-ECU defective
relay turned OFF. (HU pump motor continues to run.)
e ABS motor relay does not operate.

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.

YES

Scan tool actuator test ~*| Check harness between HU and ABS-ECU, and
Is sound of HU pump motor running is heard? repair if necessary.
iNO
NG
Check ABS motor relay. (Refer to P.35-83.) I‘“———’] Replace ABS motor relay.
‘OK
NG - —
Measure at ABS motor relay connector A-79. |~ ™| Check harness between main fusible link No.
e Disconnect connectors and make measure- ? and ABS motor relay, and repair if necessary.
ments on hamess side. !

® \oltage betweenterminal 5 and body ground
OK: Battery voltage

oK
¢ NG - NG .
| Measure at ABS-ECU connector E-12. }'—” Check the following connector. A-79 '—’ Repair
« Disconnect connectors and make measure- oK
ments on harness side.
¢ Resistance between termianl No. 82 and 77. ‘ Check trouble symptoms. ‘
OK: 78 - 88 Q
i ‘NG
OK
Check harness between ABS motor relay and
ABS-ECU, and repair if necessary. )
Measure at ABS-ECU connector E-12. e Check harness between HU and ABS-ECU,
o Disconnect connectors and make measure- and repair if necessary.
ments on harness side. e Check and repair HU pump motor ground.
¢ Resistance between terminal No. 65 and
body ground
OK: 0.1-0.3 Q@
‘OK
NG
Check HU pump motor operation. T——‘_—ﬂ Replace HU
(Refer to P.35-112.)
oK
. — NG .
Check the following connector. E-12 [—’ Repair
oK

NG
| Check trouble symptoms. ’—‘" Replace ABS-ECU.
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35-68  SERVICE BRAKES - Anti-lock Braking Svstem Troubleshootina

INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble Symptom Check Procedure Reference Page
No.

No communication is possible between scan toof and any of control 1 35-58

systems.

No communication is possible between scan tool and ABS-ECU. 2 35-59

ABS warning light is not lighted with the ignition key turned ON 3 35-60

(stationary engine). '

ABS warning light does not go out after turning ON of the ignition 4 35-60

switch.

Brakes operate abnormaily. 5 35-61
Caution

1. Under certain driving conditions such as going on a low u 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
Probable cause
of control systems.

The power circuit and ground circuit of data link connector are probably defective. | e Data link connector defective
o Harness defective

NG _ NG Repai
Measure at data link connector C-79. ‘[ Check the following connectors. C-83, C-68 > Repair
o Voltage between terminal 16 and ground OK
OK: Battery voltage
OK Check trouble symptoms. |
NG

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

Y
Measure at data link connector C-79. NG——’I Check the following connector. C-79 ]NG—’ Repair
¢ Continuity between terminal 5 and ground OK
OK: Continuity provided
OK | Check trouble symptoms. J
1 -
Replace scan tool. Check and correct harness between data link

connector and ground, and repair if necessary.

i TSB Revision




SERVICE BRAKES — Anti-lock Braking System Troubleshooting

35-59

Inspection Procedure 2

No communication is possible between scan tool and

BS-ECU.

Probable cause

ABS-ECU power supply circuit or diagnosis output circuit is probably open-circuited. | e

Fuse blown

e Harness, connector defective
e ABS-ECU defective

NG

Measure at data link connectorC-79

and ABS-ECU E-12.

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

®  (OMNXEOOE QU eemmm ez 20eeOeHmY,
terminals
OK: Continuity provided
ABS-ECU Data link
side connector side
68 - 1
38 — 7

OK
NG

Measure at ABS-ECU connector

E-12.

e Disconnect connectors and
make measurement on harness
side.

e Ignition switch: ON

o Voltage between terminal No. 83
and ground
OK: Battery voltage

Check the following connector.
C-34

NG

I

‘OK

——— > Repair

Confirm trouble symptoms.

NG

Check harness between ABS-ECU
and data link connector, and repair
if necessary.

‘ox

Check the following connectors.
C-32, C-69, C-82

‘OK

[NG—> Repair

Check trouble symptoms.

NG

NG
Measure at ABS-ECU connector }———’ Repair

E-12.

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

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

‘OK

epairk the following connector.
E-12

¢0K

Replace ABS-ECU.

NG

l TSB Revision
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35-60 SERVICE BRAKES - Anti-lock Braking System Troubleshooting

Inspection Procedure 3

ABS warning light is not lighted with the ignition key|
turned ON (stationary engine).

Probable cause

Probably light power supply circuit is open-circuited, light bulb has burned out or | e Fuse blown

circuit between warning light and ABS-ECU is open-circuited. e ABS warning light bulb burned out.
¢ Harness, connector defective

NG
Eheck multi purpose fuse No. 11. r ™ Refer to check procedure for blown

lOK fuse.
NG NG

Measure at connector D-16. ——_" Check that bulb has not burned out. > ‘ Replace ABS warning light bulb.
e Disconnect connectors and OK

make measurements on female NG

connector. Check the following connectors. [~ Repair
¢ Ignition switch: ON D- 6, D-04, D-44, C-71, C-82
e State of warning light when OK

terminal No. 6 grounded NG

OK: Light comes on. Check trouble symptoms. = ——""| Replace combination meter.

¢0K

Check harness between ABS-ECU
sl cometdor D-16 and repair if
necessary.

Inspection procedure 4

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. ¢ Combination meter defective
o ABS-ECU defective

o 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.

YES - —
Disconnect D-16 connectors. Is ABS warning light lighted i " Replace combination meter. ‘
with the ianition switch turned ON?
NO
- '  YES o
Disconnect ABS-ECU connector E-12. "Replace ABS-ECU. |

¢ Ignition switch: ON
e Does ABS warning light go out?

NO

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

TSB Revision
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SERVICE BRAKES - Anti-lock Braking System Troubleshooting

35-61

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.

Wheel speed sensor installation defective
Harness, connector defective
Wheel speed sensor defective
Rotor defective
Wheel speed sensor having foreign matter deposited
on it.
Wheel bearing defective
HU defective
ABS-ECU defective

Check wheel speed sensor
installation.
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Check wheel speed sensor output

voltage.
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Check HU. (Refer to P.35-76.)
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‘ Check rotor.
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‘ Check wheel bearing.
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Check the following connectors.
A-29, A-12, E-19, E-16, C-33
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Check trouble symptoms.
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Measure at ABS-ECU connector

E-12.

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

o Resistance between 74-75,
69-70, 71-72, 73-46
OK: 0.8-12 Q
Be sure to perform checks
while moving the sensor
harness and connectors.
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Check the following connector.
E-12

—— > Repair
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Check trouble symptoms.

NG
" 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.

ltem No. Check Item Checking Condition Criterion for normality
11 F.R. sensor Perform actual running. | Agreement of speedometer reading with scan tool
12 F.L. sensor display
13 R.R. sensor
14 R.L. sensor
16 ABS-ECU power | IG power supply voltage | Battery voltage
supply voltage
17 G-sensor Qutput | Vehicle is stationary. 23-27V
voltage Perform actual running. Displayed value rises above or drops below 2.5 V.
38 Stop light switch When brake pedal is | ON
depressed.
When brake pedal is | OFF
released.

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

ltem No. Check ltem Detail of Drive
01 F.R. wheel solenoid valve + motor Solenoid valve and pump motor in corresponding
02 F.L. wheel solenoid valve + motor channel of HU (simple check mode)
03 R.R. wheel solenoid valve + motor
04 R.L. wheel solenoid valve + motor
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