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Antilock Brakes / Traction Control Systems: Testing and Inspection

START IF VEHICLE IS ~ON" AND RABS LIGHT 1§

OBTAIN FLASHOUT CODE BEFORE SHU
ENGINE OFF. THEN CONTINUE AS FOLLOWS:
GO TO TEST O TO CHECK:

TURN IGNITION 5W FROM OFF” TO "AUN"
® MASTER CYLINDER

YELLOW RABS BULB
DOES NOT LIGHT 1 [ gggmmnmm
LIGHT

& VOLTAGE AT FLUID LEVEL
CIACUIT

& FLUXD LEVEL SENSOR AND
WIRING

D & WiHING X RED BRAKE BULB DOES NOT LIGHT

FLASHING ON
AND OFF “REAR ANTRLOCK™ OBSERVE
LIGHT (WAIT AT “BRAKE" LIGHT
LEAST 20 :
SEC)

OFF

OBSERVE GO TO TEST F TO CHECK:
"BRAKE" ® VEHICLE STOP LIGHT
GIRCUIT

APPLY SERVICE BRAKES

NOT LIT

FIX VEHICLE STOP
(1.4 LIGHT CIRCUIT -
OBSERVE

FLASHOUT VEHICLE ROAD TEST, AT
CODE 10 MPH APPLY BRAKES
TO LOCK ALL 4 WHEELS

VALID CODE
ELASHING

TO FLASHOUT OBSERVE REAR WHEELS LOCK
TEST INDICATED ,

REAR WHEELS
DON'T LOCK

NG y

‘HOTE THE "REAR ANTILOCK® BIAS
TEST MAY BE REPEATED MERE
(D REFER TC "INSTRUMENTATION CHECKS"

(DREFER TO "ACCESSING FLASHOUT CODES™

Anti-Lock Brake System Troubleshooting Chart

Description of On-Board Diagnostics

Two warning lamps are located on the instrument panel to alert the driver to a system malfunction. The red brake warning lamp is used to indicate
conventional brake system malfunctions such as low fluid level, parking brake applied and low vacuum conditions (diesel engines only). The yellow
anti-lock system warning lamp is used to indicate proper warning lamp circuit operation (2 second illumination with ignition On or engine cranking). If
yellow lamp comes on while vehicle is being driven, it is alerting the driver of an anti-lock system malfunction and yellow lamp can then be used to
access flashout codes. This self-test feature contains 13 codes to indicate area of system malfunction. When a malfunction is detected within the system,
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the computer module will shutdown the anti-lock system and illuminate the yellow warning lamp on the instrument panel. This will permit normal
braking and at the same time will store a code in the system memory which can be retrieved by grounding the diagnostic connector of the computer
module and counting the number of flashes of the yellow light. If the ignition is turned off before diagnosis is performed, the code stored will be lost. In
this case, the vehicle must be started and driven to reproduce the condition. If more than one fault exists, only the first code recorded will be displayed.
Additional codes will output only after the first fault has been corrected.

No Flashout Code ashout Code O

Yellow REAR ANTILOCK Light Flashes 1 Time See Flashout Code 1
This Code Should Not Decur

Yeliow REAR ANTILOCK Light Flashes 2 Times See Flashout Code 2
Open lsolate Circuit

Yellow REAR ANTILOCK Light Flashes 2 Times See Flashoul Code 3
Open Dump Circuit

Yellow REAR ANTILOCK Light Flashes 4 Times See Flashout Code 4
Red Brakse Waming Light llluminated
RABS Valve Switch Closed or Open Dump Valve

Yelliow REAR ANTILOCK Light Flashes 5 Times
System Dumps Too Many Times in 2WD (2WD and 4WD vehicies) Condition
Occurs While Making Normal or Hard Stops. Rear Brake May Lock

Yaliow REAR ANTILOCK Light Flashes 6 Times See Flashout Code &
(Sensor Signal Rapidly Cuts In and Out) Conditicn Onty Occurs While Driving ’

Yellow REAR ANTILOCK Light Flashes 7 Times See Flashout Code 7
No Isolate Vaive Seil

Yellow REAR ANTILOCK Light Flashes 8 Times See Flashout Code B
No Dump Valve Seif Test

Yollow REAR ANTILOCK Light Flashes 8 Times See Flashout Code 9
High Sensor Resistance

Yellow REAR ANTILOCK Light Flagshes 10 Times
Low Sensor Rasistance

Yollow REAR ANTILOCK Light Flagshes 11 Timas See Flashout Code 11
Stop u;slp mi!:‘a'lm Circuit Defective. Condition Indicated Only When Driving

Yellow REAR ANTILOCK Light Fiashas 12 Times See Flashout Code 12
Low Breke Fluid Level Detecled During Antllock Stop

Yellow REAR ANTILOCK Light Flashes 13 Times
Speed Processor Check

Yeliow REAR ANTILOCK Light Flaghaes 14 Timas
Program Check

Yelow REAR ANTILOCK Light Flashes 15 Times

Memory Falure

Yetiow REAR ANTILOCK Light Flashes 16 Times or More See Flashout
16 or Mora Flashea Shouid Not Oocur )

NOTE: Rafer to Obtaining tha Fiashout Code In this Section for procedure to obtain fisshout code.

CAUTION: WHEN CHECKING RESISTANCE IN THE RABS SYSTEM, ALWAYS DISCONNECT THE BATTERY.
A RESISTANCE READINGS OCCUR WITH THE VEHICLE BATTERY CONNECTED.

¢

ashout Code 10

%:
5 I
:

J

Fig. 46 Flashout Code Chart

When only the yellow anti-lock brake system warning lamp is illuminated during vehicle operation (red brake system warning lamp is off), a service
condition is present in the anti-lock brake system. At this point, a code will be stored in the computer module until the ignition switch is placed in the
Off position. It is recommended that the fault code be obtained before the ignition is placed in the Off position. If ignition is placed in the Off position
before obtaining the fault code, the vehicle may have to be driven in an effort to recreate the service condition.

If more than one service code is present, the first recognized flash out code can be obtained. If the yellow warning lamp is illuminated, but no fault
codes are stored, a loss of power to the module, low brake fluid level or defective low brake fluid warning system may be present. In the case of low
fluid level and defective brake fluid level warning system, the red brake system warning lamp may also be illuminated.

Displaying and Reading Trouble Codes
NOTE: Ford DOES NOT provide procedures other than those described to retrieve trouble codes.

1. If ignition switch has been placed in Off position, start engine and operate vehicle in an effort to recreate the service condition.
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RABS MODULE

RABS DIAGNOSTIC
CONNECTOR

RABS Diagnostic Connector

H8167-A

Diagnostic Connector View

2. Connect suitable jumper wire to the diagnostic connector (black/orange wire) then momentarily ground jumper wire to chassis. As ground
connection is made and broken, the yellow warning lamp will begin to flash the fault code.

3. Fault codes will be displayed as short flashes and a long flash. As an example, two short flashes and one long flash would indicated flashout code
3. Observe flashout code several times to avoid misreading. The code will continue to flash until the ignition is placed in the Off position.

4. Refer to flashout code charts, and diagnostic charts, for diagnostic and testing procedures.
5. After correcting service condition, the vehicle may be operated to obtain the next flashout code as necessary.

6. After all flashout codes have been obtained and service conditions corrected, remove jumper wire from diagnostic connector.

NO FLASHOUT CODE BUT RABS LIGHT
1S ILLUMINATED

® There are some faults that illuminate the No Flashout Cods GO to Test D2.
REAR ANTILOCK light but will not provide a
Flashout Code. Refer to Obtaining the
Flashout Code in this Section for procedure.
Also, be sure to make a geod, mementary
ground from the diagnostic lead.

Fig. 64 Diagnostic Code
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TEST STEP

T [noTest

& This code should not occur. Refer to

A Flashout Code is 1
Obtaining the Flashoul Code

if after repeated
for procedures Involvad in geting the coda.

attempis 1o take the
Flashout

e, Code
1 is still pbtained GO
loTest E

Fig. 65 Diagnostic Codes

CHECK FOR OPEN RABS VALVE

ISQLATION SOLENOID WIRING OR
1. Tum ignition switch fo the OFF position.
2. Disconnect batt

ery.
3. Set the chmmeter 1o the 200 ohm scale.
4 Dlmmn\odulorunmamworm

hnrnan

MODULE HARNESS
CONNECTOR-PIN VIEW

CHECK FOR OPEN RABS VALVE
ISOLATION SOLENOID OR WIRING
1. Diasconnect batiery. REPAIR open in 589
2. Set ohmmeter lo 200 ohm scale. chi tircult, isolation
3. Check reaiatance between valve connector
mmbn solenoid pin and connector ground

REPLACE RABS
vaive.

RAES VALVE CONNECTOR -- PIN VIEW

Fig. 67 Diagnostic Codes
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T

n GHECK FOR OPEN RABS VALVE DUMP

SOLENOQID WIRING OR COMPUTER
MODULE

. Tum ignition awitzh 1o the off posltion. Rasistanca less than REPLACE computer
. Disconnect the battery. 3 ohms moduls.
5 Dlooogm maodule hameas connector from
. Place the ohmmeter on tha 200 ohm scals. | brossiince grester
. - Chack rasistance betwean pin 8 (or pin 14)

and chassis ground.

GO to Test 3b.

MODULE HARNESS
CONNECTOR --PIN VIEW

. Tum the ignition awitch te the off position. Resistance less than REPAIR open in 664

. Disconnect the battery. 3 ohms. circuit, sump solenold

. Disconnect RABS valve hamesa connector wira, from valve fo
from valve connector. module. CHECK for

. Check resigtance between valve connector Iooss, dirty or bent
dump solonold pin and ground pin. connecior pins.

Resistance greater REPLACE RABS
DUMP SOLENDID than 3 ohms vaive.

RABS VALVE CONNECTOR --
PIN VIEW

Fig. 69 Diagnostic Codes

GHECK FOR CLOSED RABS VALVE
SWITCH

1. Disconnact RABS valve harness connector Resistanca groater GO o Test 48.
from vaive connector. than 10K ohma

2. Place ohmmater on the 20K scale.

3. Check resistance betwgen valve connector Reststance less than REPLACE RABS
awitch pin and valve body. 10K ohms valve.

SWITCH
PIN

1. Set the chmmeter on the 20K ohm acale, Resistance 18-26K GO to Test 4C.
2. Chock reslatance betwesen valva connector ohma
switeh pin and vaive solenald ground pin.

Resistance higher REPLAGE RABS
than 26K or lower valve.
than 18K

RABS VALVE CONNECTOCR --
PIN VIEW
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Fig. 71 iagnostic Codes

CHECK FOR HYDRAULIC LEAK
DUMP SECTION OF VALVE

1. Sel the chmmeter on the 200K scale. Reosistance greater GO to Test 4d.
2. Check resistance between valve connector than 10K ohms

switch pin and valve body with hydraulic

presaure applied for at least 30 seconds. Resistance lower than R.E‘:LACE RABS

10K ohms

Fig. 71 Diagnostic Codes

TEST STEP RESULY ACTION TO TAKE
CHECK FOR OPEN RABS VALVE
GROLIND WIRE

1. Set ohrmmater on 200 ohm scale, Resislanca less han GO 1o Test de.
2. Check lor resistance beiwesn ground pin of 1 ohm
hamesg conneclor and chassls ground.
Resistarice 1 ohm or HAEPAIR cpén in 397
more cireuil, isolalion
solencid wire. CHECK
for difty or loose
conneciar pins.

GROUND
PIN

RABS VALVE HARNESS
CONNECTOR -- PIN VIEW

CHECK RESISTANGE IN RABS VALVE
WIRING FROM THE MODULE
CONNECTOR TO VALVE (OR MODULE)

1. Install RABS valve conngcior into valve. Resistance | REPLACE computer
2. Disconnect battary 108-26K ohms module.
3. Disconnect the module harness connettor

from the module. Resistance higher REPAIR opah or short
4. Set the chmmeter on 200K scale. than 26K or lower in 535 eircuit, valve

§. Check resistance between pin 4 and pin 6 of | o0 JgK swilch wira from valve
module hamess connector. to computer module.

SWITCH
PIN NO. &

MODULE HARNESS
CONNECTOR -- PIN VIEW

Fig. 71 Diagnostic Codes
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For 4u2 vehicles or 4x4 vehicles for which the GO to Step 5b.
problem was initiated in 4x2 mode

For 4x4 vehicles for which the problem was GO 1o Step S¢.
intiated in 4x4 mode only

CHECK FOR MECHANICAL PROBLEMS
IN REAR BRAKE SYSTEM

1. Disconnect the RABS module hamass Rear brakes are REPAIR rear brake
connector from the moadule to deaclivate the grabby or tend Io lock sysiem and RETEST.
RABS. up aasily

2. anve the vehicle (in 4x2 m::\de].

3. Make normal stops in a sale area to Rear brakes are REPLAGE RABS
detsrmine the condition of the rear brake salistactory for normal valve.

system. braking

CHECK FOR MISSING SIGNAL FROM
4 WD SWITCH TO COMPUTER MODULE

. Disconnact the RABS module hamess from Voltage is less than 1 REPLACE RABS
the module. valt valve.

. ;:m ignition switch on.

. Shift into 4xd mode. : -

" Set vottmeter to 20 VDC scaie. Voitage is greater REPAIR 4x4 indicator

" Measure votage between pin 5 and chassis | o0 | vOH switch.

MODULE HARNESS
CONNECTOR --PIN VIEW

Fig. 72 Diagnostic Codes
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CHECK FOR ERRATIC SENSOR SIGNAL
AND LOOSE WIRE CONNECTIONS

1. Tum ignition off.
2. Disconnect battery.

3. Set ohmmeter on the 2000 ohm scale.

4. Check resistance between Pin 10 and Pin 3
of the harmess connector while shaking the
hamess from sensor o module.

MODULE HARNEES
GONNECTOR
--PIN VIEW

CHECK FOR METAL CHIPS ON SENSOR
MAGNET POLE PIECE
« Remove the sensor from the differential and

inspect for a build-up of metal chips on
sensor magnelic pole.

CHECK FOR EXCITOR RING DAMAGE

1. Remove sensor from carrier.
2. Rotate excitor ring and check for damage 10
teeth,

CHECK FOR ERRATIC OR LOW
SENSOR OUTPUT ON COMPUTER
MODULE

. Locate the sensor test connecior.

. Posttion vehicle on a hoist and raise the rear
wheeis to clear the fioor.

. Start the engine and tum the whaels at

SENSOR TEST
CONNECTOR --PIN VIEW

Conslant reading of
1000 to 2000 chms

Reading is ematic

No matal chips are
prosent

Metal chips are
present

Teeth are damaged or
lateral runout of
excitor ring s visible

Voliage greater than
650 mV AMS and
steady

Voltage less than 650
mV AMS or emaiic

Fig. 73 Diagnostic Codes

GO to Step 6b.

REPAIR loose
connection in the 519
or 523 circuits (sensor
leads). CHECK for
dirty or loose pins,
frayed or shorled
conneciors.

GO to Step B¢.

DRAIN and CLEAN
ditferential. CHECK
he excitor ring for
broken or chipped
testh.

REINSTALL sensor
and GO 1o Test 6d.

REPAIR axie.

REPLACE module.

REPLACE sensor and
recheck output and
replace the sensor
test connector cap.
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CHECK FOR RABS VALVE ISOLATION
SOLENOID OR WIRING SHORTED TO
BROUND

. Tumn ignition off. Resistance is greater GO fo Test 7B.
. Disconnect the valve hamess conrector than 3 ohms
. Set er on X RABS
. Measure the reaistance between the vaive z::'%a:::: less eaE,r:ACE
Isolation solenoid pin and the valve ground
pin In the valve connector.

RABS VALVE CONNECTOR --
PIN VIEW

Resistance greater REPLACE madule.
. than 20K ohms
nect the vaive harness connector
om the valve. Resistance less than REPAIR short in 49.5
. Disconnect the mogdule hamess connector 20K ohms circuit between RABS
from the module.

5. Piace the ohmmeter on the 20K ohm scale. 'ﬁ?;"{;‘nh"ﬂg"é‘%d',‘,.‘ﬁauh
8. Maasure the resistance between module and valve.

hamess connector pin 13 and chassis

ground.

PIN NO. V2

MODULE HARNESS
CONNECTOR --PIN VIEW

Fig. 75 Diagnostic Codes
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CHECK FOR RABS VALVE SOLENOID
OR WIRING SHCORATED TO GROUND

- Tum Ignition switch off. Resislance greater GO 1o Test Bb.

. Disconnect vaive hamess connector from than 1 chm
E:u""m."’é'h"”“‘ the 200 chm acal

. mrnéter on m . i

- Measure the resistance between the vaive msﬁ,m s less ‘llEhl;LAcE RABS
dump solenoid pin and the valve ground pin '
in the valve connector.

RAES YALVE CONNECTOR --
PIN VIEW

| 8b | CHECK COMPUTER MODULE

. Tum ignition off. Resislance greater REPLACE module.

. Disconnect battery. than 20K ohm

. Dis.:onmct vaive hamess connector from
vaive connector. Resis hort

. Distonnect the module hamess connector 20K ;;r:‘ce tess than :apa:am bohirnun
from the module. RABS vaive and

. S&1 the chmmaler on the 20K ohm scala. RABS module.

. Measurs the resistance betwesn module RECONNECT module
harmass connactor pin 8 (or pin 14) and ard vaive,
chassls ground. )

PN ND. 14

FIN NO. B

MODULE HARNESS
CONNECTOR --PIN VIEW

Fig. 77 Diagnostic Codes
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TEST STEP RESLULY ACTION TO TAKE
CHECK FOR OPEN SENSOR OR
SENSOR WIRING

Copyright © 2009, ALLDATA 9.90 Page 11

1. Tum key oft.
2. Disconnect sansor harness connector from
the sensor on the differential.
3. Set the ohmmeter on the 20K chm scale.
4. Measure the resistanca at the two sensor
pins.
SENSOR
PINS

SENSOR -- PIN VIEW

CHECK FOR OPEN SENSOR HARNESS
WIRING

. Tum key off.

. Disconnect battery.

. Raconnect sensor harness connector lo
s8nsaor,

. Disconnect module hamess connector from
module.

. Set the ohmmeter on the 20K ohm scale.

. Measure the resistance betwgen harmess
connector pins 3 and 10.

Q0

MODULE HARNESS
CONNECTOR --PIN VIEW

FiN NO. 0

Rasistance less than
2500 ohms

Resistance greater
than 2500 ohms

Resistance less than
2500 ohms

Resistance greater
than 2500 ochms

GO to Test 9b.

REPLACE sensor.

REPLACE module.

REPAIR open in
circuits 519 or 523,
sensor wires between
the sensor and
module. CHECK far
loose or dirty pin
connectors. If defect is
found in 14A107 —
Jumper Harness (from
sensor lo left frame
rail), AEPLACE with
original equipmant
high flex wire.

Fig. 78 Diagnostic Codes
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RESULT ACTION TO TAKE

Page 12

TEST STEP

| 10a | CHECK FOR SHORTED SENSOR

1. Tum ignition off.
2. Disconnect the sensor harmness from the

SONSOr.
3. Piace the ohmmeter on the 20K ohms scale.

4. Measure the resistance a\ the two sensor
ping.

SENSOR -

PIN VIEW SENSOR PINS

CH
W

ECKING FOR GROQUNDED SENSOR
IRING

. ignition off,
. Diaconnact the battery.
. Disconnect the sensor hamess connecior

from the sensor.
. Disconnect the module hamess connactor
from the moduls.
. Sel the ohmmeter on the 20K ochm scale.
. Measure the resislance fram pin 10 of the
hamess sonnecior to chassis ground.

5311583 |

p— MODULE HARNESS
CONNECTOR --PIN VIEW

1. Tum ignition off.
2. Disconnect sensor hamesa connector rom

tha sensor.
Disconnect the module hamess connector
from the module.

3
4. Place the ohmmeter on the 20K ohms scale.
5. Moasure the resistance from pin 3 1o pin 10

of the hamess connector.

MODULE HARNESS CONNECTOR — PIN VIEW

Resistance less than
1000 ohms

Resistance is greater
than 1000 ohms

Resistance less than
20K ohms

Registance is greater
than 20K ohms

Resislance greater
than 20K ohms

Fig. 79 Diagnostic Codes

AEPLACE sensor.

GO 10 Test 10b.

REPAIR short 1o
ground in 523 circuit,
sensor Hi lead to
module. CHECK for
frayed wires or
shorted conneciors.
If defect is found in
the 14A107 Jumper
Harness (from sensor
1o toft trame rail),
REPLACE with
original equipment
high flex wire.

G0 1o Test 10c.

REPAIR short
between the 523 and
519 sensor circuits.
CHECK for frayed
wires or shorted
conneciors. If delect is
found in the 14A107
Jumper Hamess (from
sensor to lefl frame
rail), REPLACE with
original equipment
high Mex wire.

REPLACE the RABS
module.
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e | onr o] |

[ 110 | CHECK VEHICLE STOP LIGHTS

® Apply the service brakes and observe the Lamps illumindte GO to Test 11b.
rear brake lamps.

Lamps do not REPAIR or REPLACE

iluminate vehicle stop light
switch. CHECK for
blown stop light switch
fuse. Investigate
reason for biown fuse.
CHECK for open stop
light swilch wiring or
blown stop lamps.
REPAIR as needad.

WIRING FROM MODULE TO BRAKE
SWITCH

gsllage is lasgs than REPAIR the open in

the 511 cireuit.

Voitage is 9V or more CHECK 4 way flasher
and directional wiring,
This condition could
craate feedback
through the stop light
circuit. Also, cruise
controls may not
operate correctly.

IODULE HARNESS
CONNECTOR --PIN VIEW

Fig. 80 Diagnostic Codes

R R
X

® Cheok the brake fud lsvel at the master Brake fluid level low Check Tor uld eaks
cylinger reservoilr. system and repair as
required. Fill master
cylinder to required
level.

Brake fluid level OK REPLACE module.

Fig. 83 Diagnostic Codes

» RABS module speed circuit phase lock loop 13 flashes are present REPLACE RABS
failure detected during module self test. module.

Fig. 85 Diagnostic Codes
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N N T

[ 14a | NO TEST
¢ RABS module program check sum failure ll 14 ﬂashes are REPLACE RABS
detected during seif tegt. module.

Fig. 87 Diagnostic Codes

TEST STEP RESULT ACTION TO TAKE

» RABS module RAM failure detected during it 15 Hashes ate REPLACE RABS
geif test. present modula.

Fig. 89 Diagnostic Codes

o [noTest

& This coda should nol occur. Refer to Flashout Coda is 16 It afer repaated
chialning the Flashou Cocle atternpiz io take the

for proceduras involved in gating the code. Flashout Coda, Cods
18 Is stil obtained,
REFLACE RABS
modula.

Fig. 91 Diagnostic Codes

Brake System (Red) Warning Lamp

To check brake system warning lamp, turn ignition key to the Start position. The red warning lamp should glow momentarily. The warning lamp will
also illuminate if the parking brake mechanism is not fully released. If warning lamp fails to glow, service of the electrical system is indicated. If
warning lamp illuminates with ignition key in the Run position, check and repair conventional brake system as required. If conventional brake system is
found to be operating properly, check anti-lock brake system for stored codes as outlined under ACCESSING FLASHOUT CODES AND CODE
DESCRIPTION In certain instances both red and yellow warning lamps will glow simultaneously. If this occurs, check and repair conventional brake
system as required. If red warning lamp continues to glow, refer to WARNING LAMP CONDITION CHART for proper diagnostic and testing
procedures, then refer to Brakes and Traction Control/Brakes/Antilock Brake System/Testing and Inspection/Procedures/Pinpoint Test Charts
Tests A through G, as required.

Antilock Brake System (Yellow) Warning Lamp

To check anti-lock brake system warning lamp, turn ignition key to the On position. The yellow warning lamp should glow for approximately two
seconds and then shut off. If warning lamp fails to glow, or glows continuously, refer to WARNING LAMP CONDITION CHART for proper
diagnostic and testing procedures, then refer to Brakes and Traction Control/Brakes/Antilock Brake System/Testing and
Inspection/Procedures/Pinpoint Test Charts Tests A through G, as required. In addition, if warning lamp continues to glow during vehicle operation,
check anti-lock brake system for stored codes as outlined under ACCESSING FLASHOUT CODES AND CODE DESCRIPTION.
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I N T

[ A1 | MODULE HARNESS CONNECTOR

@ Check to make sure module hamess is fully Hamess is fully GO o Test A2,
plugged into computer madule. plugged in

Hamess is not fully CONNECT hamess to
plugged in madule.

| A2 | COMPUTER MODULE GROUND

@ Check for good computer modula ground: GO 1o Test AJ.
1. Disconnect Battery
5 Sor onmm o 200 ohmm scate. open
3. chmmeter on m . i
4. Check for resistance between hamess ﬁggﬁf ;lrwmnd wli:a
connector pin 4 and chassis ground CHECK for loose,

PIN NO. & dinty or broken
connector pins.

TTERY. IMPROPER
CUR WITH THE

CKING RESISTANCE
'ISTEM. ALWAYS
THE BA

Vslmgo greater than REPLACE Module.
9

4. Chack voliage batween Namess CONNeSior
pin 7 and a k nassis ground. Voltage leas than 8V GO to Test A4

Fig. 34 Test Chart A

TEST STEP RESULT ACTION TO TAKE

[ A4 | RABS 15 AMP LIGHT FUSE

& Remove and ingpact RABS 15 amp light i REPLACE fuse and
fuse. GO to Test AS.

CHECK for short 1o

ground batwasn fuse

pane! and rg

lamps. AEPAIR

'aund replace 15 amp
0.

A6 | FOWER 7O ABS LiorT FUsE |

@ Check for volinge to fuse. GO to Tast AS.
1. Set voltmeter to 20 VOC scale. v
g. Tumlwuonloﬂuonpoolﬁoln'.u“
. Check voltage between pane panel
connactor and known good chassis E‘Emn,m.h| or

systam.

REPAIR open
betwesn HABS

tuse and pin 7
module rlng
ooNNector.

REPLACE bulb.

Fig. 34 Test Chart A
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[ 81 [ PARKING BRAKE

® Check parking brake apgplication:
1. Tum ignition key lo the on position,
2. Check the parking brake pedal and
release if applied.

| B2 | PARKING BRAKE SWITCH

® Chack parking brake switch:
1. Disconnect the parking brake switch
connector.

| B3 [ MODULE AND WIRING

& Aemove modulé harness connector from
module.

Copyright © 2009, ALLDATA 9.90
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BRAKE light goes off

BRAKE lignt stays on

BRAKE light goes off

BRAKE light remains
on

BAAKE light goes off

it BRAKE light
remains on

I TEST STEP RESULT ACTION TO TAKE

PERFORM road test.
I lockup occurs GO to
Test B2.

GO to Test B2.

ADJUST parking
brake or REPLACE
parking brake switch.

GO 10 Test B3,

REPLACE the
compuler module.

CHECK for short 1o
ground 1n winng from
BRAKE ligh 10 the
RABS diode resistor

Fig. 36 Test Chart B

T T

| C1 [ LOW BRAKE FLUID

& Check the brake fiuid level at the master
cylinder reservolr.

| C2 | MASTER CYLINDER FLOAT

= Chack master cylinder fioat for buoyancy:
1. Remave cap from master cylinder

regervoir.

2. Using a clean stesl implemant, push down

on Poat in reservoir.

| ¢3 | DIODE/RESISTOR ELEMENT

& Check for proper functioning of the diode/
reaistor slement

1. Tum ignition key o the on postiion,
2. Check parking brake and release if
apphiad.

DIODE/RESISTOR ELEMENT
CONTINUED

& Continue 1o check for proper functioning of
the dicde/resisior element.

1. Ramove the parking brake switch and the

diesel low vacuum switch, if so equipped.

Brake fluid level OK

Brake fluid level low

Both the ANTILOCK
and BRAKE waming
lamps go off

Both the ANTILOCK
and BRAKE wamning
lamps siay on

GO to Test C2.
CHECK for fluid leaks
in vghicla brake
system and repair as
required. Fill master
cylinder to required
ievel.

GO to Test 3.

REPLACE master
cylinder reservoir.

REPLACE RABS
diode/resistor slement.

GO to Test CA.

REPLACE RABS
diode/realstor alement.

GO to Test C5.

Fig. 37 Test Chart C
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TEST STEP

[ ©5 | ANTILOCK VALVE SWITCH

REFER to Flashout

ANTILOCK and
BRAKE waming
lamps stay on steady

| 8 | MASTER CYLINDER SWITCH

» Check for proper functioning of the master ANTILOCK and
cylinder fluld level indicator switch: BRAKE waming
1. Remove the connector from the master lamps stay on

2 %ﬂd & jumper wire between the two ANTILOCK and REPLACE the master

purple/whits wires in the connector. BRAKE waming cylinder reservor.
) lamps go off

| €7 | BRAKE LIGHT WIRING

» Check for shorts In brake light wiring. ANTILOCK light goes CHECK for short Ib
1. Disconnect module hamess connector off and BRAKE Hight ground in the 877
from module. stays on circull. REFER to

2. Tum ignition key to the on position. wiring diagram

Both ANTILOCK and REPLACE module.
BRAKE waming
lamps go off

Fig. 37 Test Chart C
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| D1 | OBTAIN THE FLASHOUT CODE

® Dbtain the flashoul code as described in
Diagnosis and Testing

RABS DIAGNQSTIC
CONNECTOR - PIN VIEW

[ D2 [ MASTER CVLINDER CONNECTOR

= Make sure master cylinder connector is fully
plugged in.

M/C PRESS. DIFFERENTIAL
CONNECTOR

® Make sure master cylinder pressure
differential connector ia fully pluggad in
(Aerostar only).

RABS 20 AMP FUSE

& Remove and inspect the RABS 20 amp fuse.

Copyright © 2009, ALLDATA 9.90

TEST STEP RESULT ACTION TO TAKE

Fiashout code cannot
be obtained

Flashout code is
obtained

Master cylinder
connector is hot fully
plugged in

Master cylinder
connector is plugged
in

Pressure differenval
switch connector is
not fully plugged in

Pressure differential
swilch connector is
plugged in

Fuse is OK

Fuse is blown

Fig. 39 Test Chart D
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GO to Test D2.

Raler 10 the Flashout
Code Charts

PLUG n the mastar
cylinder conneclor.

GO ta Test D2A.

PLUG in the master
cylinder pressure
differential switch
connector,

GO 1o Test D3.

REPLACE Fuse.
GO to Test D4.

Short to ground
between the luse
panel and the module
wiring harness
connector. REPAIR
short in the 601 or
B01A circuit and
REPLACE the 20
amyp. tuse. REFER fto
the Wiring Diagrams
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SHORTS IN MODULE HARNESS
CONNECTOR WIRING
& Check wiring for short o ground:
1. Tumn ignitioh swiich to the on pasition.
2. Remove the module hamess connector

from the module.
3. Cbserve the AEAR ANTILOCK Iight.

| Ds | POWER TO THE MODULE

¢ Check for an open In the clrcuil supplying
power 1o the madule:
1. Set the voltimelsr on the 20 VDC scale.
2. Tum the ignition switch to the on position.
3. Measure voltage between pin 1 (or pin
) and chassis ground.

Voltaga greater than
av.

MODULE HARNESS
CONNECTOR - PIN VIEW

e Chegk the voltage from the fluid level switch
drcuit:
1. Set the voltmeter on the 20 VDC Scale.

2. Tum the awlich to thve on position.
3. Measure the voltage betwaen pin 2 and

chassis ground

MODULE HARNESS —
CONNECTOR - FIN VIEW _~

Voliage leas than V.

GO to Test DS.

CHECK for a short o
round in the 803
it. REFER to
Wiring Diagram

REPAIR the apen in
the 601 or G01A circuit
or powsr to the fuse
panel. See Wiring
Diagram.

GO to Test D6.

GO to Test D7.

GO to Test DA.

Fig. 39 Test Chart D
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TEST STEP

| D7 | FLUID LEVEL SENSOR AND WIRING

» Check for voltage at the fiuid level sensor:
1. Set voltmeter on the 20 VOC scale.
2. Tum the ignition switch to the on position.
3. Measure voitage at the purpleswhite

wire (No. 977), and at ihe purple/ysliow
wire (No. 128) at the back of the master
cylinder fluid level switch connector
without disconnecting the connector.
BLACK WIRE (NG 97)
PURPLE/VELLOW WIRE [NO. 128)

PURPLEWITE WE . m‘al
(AEndsr

PURPLEWHITE WHRE. (NO. §7T)
MASTER CYLINDER
FLUID LEVEL SWITCH
CONNECTOR

| De | GROUNDED DIAGNOSTIC LEAD

o Check the vollage at the diagnostic lead.
1. Reccnnect the module harmess connector.
2. Set the voltmater on the 20 VDC scale.
3. Tum tha ignition o the on position.
4. Measure the voltage between tha
diagnostic lead and chassis ground.

RABS DIAGNOSTIC
CONNECTOR
PIN VIEW

| 08 | COMPUTER MODULE

# Replace computer module end retest.

Copyright © 2009, ALLDATA 9.90
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Voitage greater than
BV at both wires.

Voltage less than BV
at both wires.

Vollage greater than
8V st one wire and
laps than BV at the
other wire.

Voltage is less than
v

Voliage is greater
than 1V

CHECK for open in
128 {Ranger) or 977A
(Aerostar) and 977
circuits,

REPLACE diode
resistor slement ar
open in 640 circuit.

CHANGE the master
cylinder rasarvoir.

CHECK for a shor in
the 571 diagnosatic
circuit. It no short is
lound, GO fa Tesi D9.

GO to Test D9.

Fig. 39 Test Chart D
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| E1 | INTERMITTENT POWER TO MODULE

2 Check for intermittent epen in the 801 and

501A circuit. power 1o module

1. Remove the module harness connector
from the module.

2. Set the voltmeter oh the 20 VDC scale.

3. Turn the ignition to ON position.

4. Shake the instrument panel harness. Check
for battery voltage between pin 1 (and
pin 9) and chassis ground.

PINNO.2

1413 12

MODULE HARNESS
CONNECTOR -PIN VIEW

GROUNDED DIAGNOSTIC LEAD

® Check lor an intermiftent ground 1o chassis in the
diagnoslic leed circuit:
1. Tum the ignition switch off.
2. Disconneci the battery.
3. S# the ohmmeter on the 2001 ohm scala
4. Shake the modula harmess and check the
resistance betwesn pin 12 and chassis ground.

FiN NO 12

MODULE HARNESS
CONNECTOR --PIN YIEW

FAULTY MODULE GROUND

® Check for intermittent or pooF Module ground
1. Disconnect the battery.
2. Set tha voltmatar on the 200 ohm scale
3. Shake the module hamasa and chack the
resistance betwsen pin 4 of the madule hameas
connactor and chassis ground.

1413 12

o
OOCOO00O0

MODULE HARNESS
CONNECTOR --PIN VIEW

Copyright © 2009, ALLDATA 9.90

RESULT

Voltage is steady
and greater than 9V

Voltage is intermitient
or less than 8V

Resstance I1s sleady
and greater than
100K ohvms

Resistance 1s below
100K ohma or
Ructuates

Rasistance is lesa than
1 ohm and steady
Resistance is greater

than 1 ohm or
fluctuates

Page 21

ACTION TO TAKE

GO 10 Test E2

REPAIR break in the 601
and BO1A circut REFER
o Winng Disgram

REPAIR shorl in the 571
orcult. REFER to Winng
Dragram

REPLACE moaduie.

REPAIR poor ground in
the 570 circult. REFER

10 Wirnng Diagrame

Fig. 41 Test Chart E



1991 Ford Truck Ranger 2WD V6-177 2.9L

Copyright © 2009, ALLDATA 9.90

OCh.ck!or
Mplyhurvlubmkumdobserv-ﬂu
brakelamps.

[F2 | VEHICLE ROAD TEST
» Perform a low spsed vehicle road test:

1. At approximalely 10 mph the service
mmanomlo“mlfour |
wheels observing rear wheel
in tha side mimor.

WIRING FROM MODULE TO BRAKE
SWITCH
module:

Voltage is less than
8V

Voltage is 9V or mare

MODULE HARNESS
CONNECTOR -- PIN VIEW

| F4 | EXCITOR RING INSPEGTION

e Remove sensor from carrier and check for:
1. Presence of the excitor ring
2 of the testh.

Fig. 42 Test Chart F
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REPAIR the stoplamp
circult.

GO to Test F2.

GO to Test F3.

The syatem is now
functioning OK.
Consider a possible
intermittent wlnng
problem or ly a
problem whlch only

drwmg l'.REFEFI to
Flashout Code 6

REPAIR the open in
the 511 circuit.

GO 10 Test F&.

REINSTALL the
sengor and GO to
Test F5.

REPAIR axle.
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| F5 | SENSOR OUTPUT

. Checklorlowsensor signal output: Vollage is 650 mV

Copyright © 2009, ALLDATA 9.90 Page 23

REINSTALL the

. ascmal the voltmeter on the 2000 mV AC
. Position the vehicie on the hoist and raise

the rear wheels off the ground.

. Remove the cap from the sansor test
connector and connect the volhmeter
across the connector leads.

. Start the engine and turn the rear wheels
at 5 mph.

. Measure the voltage output of the sensor.

(RMS) ar greater

Voilage is less than
650 mv (RMS)

sansor test connector
ﬁp and GO to Test

REPLACE the sensor,
RETEST, and .
REINSTALL the
sensor test connector
cap.

if the voll is stitl
low, GO taog'?esrﬂ

CONNECTOR PiNS

SENBOR TEBT
CONNECTOR - PIN VIEW

@ Dstermine the sensor gap: Gap is less than 0.050
1. Remove the sensor from the carrier. inches
2. Meast:re theh height of mef sana;n m;::le
pieca from the mounting face o
sensor flange. Pole should be 1.07-108 | S is greater than The }P,':r‘gg,':c’“ﬁ

inch.
. Measure the depth io the tap of the mﬂ::nrgor carrier

BXciter ring teeth from tha sensor
mounting face on the carrier.

. Subtract the two measurments. This is the
sensor gap.

MECHANICAL PROBLEMS IN REAR
BRAKES

® Check the rear brakes for mechgnical
prt?lplams such as grabbing, locking or
pulling.

GO o Test F7.

Rear Brakes OK GO to Test FB.

Rear brakas lock, REPAIR and
grab or pull RETEST.

m COMPUTER MODULE
® Replace computer module and retest.

Fig. 42 Test Chart F

TEST STEP RESULT ACTION TO TAKE

TER CYLINDER CONNECTORS

8 Check connectors on masier cylinder, brake GO to Test G2.
fiuid ‘evel awiich and deita prassure swilch if

squipped.

Connectors are fully
plugged in

Connector is not fully
plugged in

CONNECT connector
to master cylinder.

| G2 | RED BRAKE WARNING LIGHT

® Apply parking brake to see if red brake Red warning fight GO to Test D6.

waming fight lights. lights

Red waming lighl
does nat light

AEPAIR waming lamp
girguit. CHECIHD
open bulb.

Fig. 43 Test Chart G

Chart Description

Test
Step  Description

Al - Module Harness Connector
A2 - Computer Module Ground

A3 - Antilock Light Power

A4 - RABS 15 Amp Light Fuse

A5 - Power to RABS Light Fuse
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A6 - RABS Light Bulb

B1 - Parking Brake
B2 - Parking Brake Switch
B3 - Module and Wiring

C1 - Low Brake Fluid

C2 - Master Cylinder Float

C3 - Diode/Resistor Element

C4 - Diode/Resistor Element (Continued)
C5 - Antilock Valve Switch

C6 - Master Cylinder Switch

C7 - Brake Light Wiring

D1 - Obtain the Flashout Code

D2 - Master Cylinder Connector

D2A - M/C Press. Differential Connector

D3 - RABS 20 Amp Fuse

D4 - Shorts in Module Harness Connector Wiring
D5 - Power to the Module

D6 - Voltage at the Fluid Level Circuit

D7 - Fluid Level Sensor and Wiring

D8 - Grounded Diagnostic Lead

D9 - Computer Module

E1 - Intermittent Power to Module
E2 - Grounded Diagnostic Lead
E3 - Faulty Module Ground

F1 - Stoplamps

F2 - Vehicle Road Test

F3 - Wiring from Module to Brake Switch
F4 - Excitor Ring Inspection

F5 - Sensor Output

F6 - Sensor Gap

F7 - Mechanical Problems in Rear Brakes
F8 - Computer Module

G1 - Master Cylinder Connectors
G2 - Red Brake Warning Light

Condition Action to Take
Yellow ANTILOCK Light Ot and Does Not Self-Chack See Test A
Yellow ANTILOCK Light Off, and ANTILOCK Light Does Self-Cheok, Red BRAKE Light On See Test g
Yellow ANTILOCK Light On and Red BRAKE Light On See Test G
Yellow ANTILOCK Light On, Red BRAKE Light Off See Test D
Yellow ANTILOCK Light Flashing, Red BRAKE Light Off See Test E

Rear Wheels Lock with Hard Stops - Both Lamps Functioning Properly See Test F
(Light Self-Checks are OK and Lights are OFF)

Yellow ANTILOCK Light Self-Checks, Red Brake Light Does Not Self Check See Test @
Flaghout Cade is Known See Flashout Codes Chart

Fig. 27 Warning Lamp Condition Chart



