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1997 ANTI-LOCK BRAKE SYSTEM
Anti-Lock - RABS Il - "F" Series Pickup

DESCRIPTION & OPERATION

CAUTION: See ANTI-LOCK BRAKE SAFETY PRECAUTIONS article in the GENERAL
INFORMATION section.

NOTE: For more information on brake system, see BRAKE SYSTEM atrticle in the
BRAKES section.

The Rear Anti-Lock Brake System Il (RABS Il) is dg®ed to prevent rear brake lock-up by controlling
hydraulic fluid pressure to the rear wheel cylirsddrhe system consists of 2 warning lights (Red EEAnd
Yellow ABS), an anti-lock electronic control unén electrohydraulic RABS valve, stoplight switcijd level
sensor, speed sensor and exciter ring.

ABSCONTROL MODULE

The ABS control module continuously monitors readé mounted) wheel speed sensor input. It comphees
rate of deceleration with programed normal stopjiisgance. If impending lock-up occurs, the contnaidule
energizes the RABS valve.

RABSVALVE

The RABS valve contains an isolation and a dumperaperated by solenoids controlled by the ABS rmbnt
module. The isolation valve prevents additionakptee from being fed to rear brake system and diaive
releases pressure from rear brake system.

The RABS valve will store "dumped" brake fluid udtrake pressure is released and then releasaskittb
brake master cylinder reservoir.

RABS SELF-TEST CAPABILITY

The anti-lock electronic control module performsyatem test during start-up and normal operati@ad R
BRAKE warning light indicates low fluid level, parlg brake applied or low vacuum (diesel modelsa If
problem is detected, the control module will bealiwated and a Yellow ABS warning light will be
illuminated. Both warning lights should come on &mout 2 seconds when ignition is turned on or when
cranking engine.

When Yellow ABS warning light illuminates during moal operation, the system has detected a probheim a
stored a trouble code. Loss of power to control u@elill cause system to be deactivated and YeA®B®
light to be illuminated, but will not set a trouldede.

SYSTEM DIODE/RESISTOR
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System diode together with an associated resistoused to prevent a false Code 12 from being ket
parking brake is applied.

BLEEDING BRAKE SYSTEM

Hydraulic system bleeding is necessary whenevesrdars system. If master cylinder lines have been
disconnected or master cylinder has run dry, bieaster cylinder and brakes at all 4 wheels. Bleallds witt
pressure bleeding equipment or by pumping brakelp@dlvays bleed brakelines in sequence. See
BLEEDING SEQUENCE.

MANUAL BLEEDING

CAUTION: DO NOT allow reservoir to run dry during bleeding operation. If brake fluid
is spilled onto vehicle paint, rinse off immediately using water.

Master Cylinder Bleeding (On Vehicle)

1. Using a line wrench, remove front brake line axakter cylinder rear outlet brake line from master
cylinder. Install short tubes in master cylinded @osition them so they curve into master cylinder
reservoir, and ends of tubes are submerged in Ibizike

2. Fill master cylinder reservoir with new brakeifluHave an assistant pump brakes until clear, leuiobe
fluid flows from both brake tubes. Remove shorkeraubes and reinstall front brake line and master
cylinder rear outlet line on master cylinder. Blesath brake line at master cylinder by having and
assistant pump brake pedal 10 times and then holdofessure on brake pedal.

3. Loosen rear-most brake line fittings until a atneof brake fluid comes out. Have an assistant taiain
pressure on brake pedal until brake line fittingghtened again. Repeat procedure until clearblaub
free fluid comes out from around fitting. Refill star cylinder reservoir as necessary. Repeat this
bleeding operation at front brake line fittings.

Gravity Bleeding

Fill brake master cylinder with new brake fluid.dsen both wheel cylinder bleeder screws and ldsem t
open until clear brake fluid flows. Be sure to dhataster cylinder reservoir fluid level often armirbt let it
run dry. Tighten wheel cylinder bleeder screws. @na time, loosen caliper bleeder screws. Leasedar
screws open until clear fluid flows. Check fluidvdé often. Tighten caliper bleeder screws.

Manual Bleeding

1. Clean master cylinder cap and surrounding aremd®e cap. Vehicles are equipped with dual-type
master cylinder. Bleed primary and secondary systegparately. Loosen primary or secondary master
cylinder hydraulic line fitting.

2. Wrap a shop towel around brake lines to absarapasg brake fluid. Slowly push brake pedal down to
force out air. With pedal fully depressed, tightigiings to prevent air from being sucked into neast
cylinder when pedal is released. Release brakd.peda

3. Repeat procedure until air is completely purgedifroaster cylinder. When all air has escaped, tig
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fittings with pedal down. Release pedal, and depagsin. If pedal is not firm, repeat bleed
procedure.

4. Repeat procedure at bleeder fitting on RABS sdgdraulic valve (if equipped), each wheel cylinde
and caliper. SeBLEEDING SEQUENCE table under BLEEDING SEQUENCE. When bleeding is
complete, fill master cylinder to proper level.

PRESSURE BLEEDING

NOTE: The use of ABS Bleeder Box Adapter (T90P-50-ALA) and Jumper (T93T-50-ALA)
is required in conjunction with pressure bleeding to bleed system when
Hydraulic Control Unit (HCU) is replaced.

1. Clean master cylinder cap and surrounding areend®e cap. With pressure tank at least 1/2 full of

specified brake fluid and charged between 10-3Q.ps2.0 kg/cn% ), use adapters to connect tank to
master cylinder. Follow equipment manufacturersructions.

CAUTION: Never exceed 50 psi (3.5 kg/cm?) during bleeding.

2. Open pressure bleeder valve. Bleed master cylpr@ary and secondary hydraulic lines individyall
Put shop towels in place to catch brake fluid.

3. Open lines and allow brake fluid to flow out tiali air is purged. Close bleed fitting and hydraiine.
Close pressure bleeder valve. Attach rubber drase o first wheel cylinder bleeder valve to be
serviced. SeB8LEEDING SEQUENCE table under BLEEDING SEQUENCE.

4. Place other end of hose in clean glass jar fisrtibed with clean brake fluid so end of hose is
submerged in fluid. Open pressure bleeder valvenQyeeder fitting. Close bleeder fitting whendlui
flow is free of bubbles. Repeat procedure on remgiwheel cylinder and calipers in sequence. See
BLEEDING SEQUENCE.

5. When bleeding operation is complete, close predsieeder valve, and remove tank hose from adapter

fitting. Check brake pedal operation. Ensure mastinder is full of fluid.

SERVICE TOOL BLEEDING

NOTE: The use of ABS Bleeder Box Adapter (T90P-50-ALA) and Jumper Cable (T93T-
50-ALA) is required in conjunction with pressure bleeding, to bleed system
when Hydraulic Control Unit (HCU) is replaced.

1. Connect ABS Bleeder Box Adapter (T90P-50-ALA) aoehper Cable (T93T-50-ALA) to HCU.

2. Depress brake pedal and depress VALVES buttdrlemder box adapter. Brake pedal height should
drop. Release VALVES button and release brake pedal

3. Repeat step 2) one more time. Depress MOTOR STARIBNn allow pump motor to operate for one
minute, then proceed with pressure bleeding thkgsgistem. SeBLEEDING BRAKE SYSTEM.

BLEEDING SEOUENCE
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Before bleeding system, remove all vacuum from pawgt by depressing brake pedal several timesd

master cylinder first, followed in sequence by ne&eel cylinders, anti-lock system components alipers.
SeeBLEEDING SEQUENCE table.

BLEEDING SEQUENCE

Application (1) sequence

All Models RR, LR, RF, LK
(1) Bleed master cylinder first, then specified wheel.

DIAGNOSIS

NOTE: Always disconnect negative battery cable before checking resistance on RABS

Il system. Inaccurate measurements will result if battery remains connected.
Before condemning circuit, check connectors for dirty or corroded terminals.

CAUTION: When battery is disconnected, vehicle computer and memory systems
may lose memory data. Driveability problems may exist until computer

have completed a relearn cycle. See COMPUTER RELEARN PROCEDURES

article in the GENERAL INFORMATION section before disconnecting
battery.

COMPONENT LOCATIONS

COMPONENT LOCATIONS
Component

ABS Control Module
Diode/Resistor Element

L ocation

Behind Center Of Dashbodrd
On Wiring Harness, A
Windshield Washer Reservpir
RABS Diagnostic Test Connector Under Right Side Of Dash, Ng
Or Behind Kick Pang
Threaded Into Front (
Differential Housing
Under Master Cylindgr

On Firewall, Above Masti
Cylinde

14

Speed Sensor

RABS Valve Assembly
Sensor Test Connector

SYSTEM PRELIMINARY CHECK

Vehicle Setup

Before retrieving trouble codes, ensure vehiclanis level area. Shift 4WD models into 2-wheel €ri@n all
models, transmission should be in Park (A/T) or thd{M/T). Turn ignition off. Set parking brakeuiln
running lights on. Block front and rear wheels teyent vehicle from moving. Release parking bt
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Red BRAKE Warning Light Check

Turn ignition switch to START position. Red BRAKEawing light should be on. If light is not on, go t
TEST A under PRELIMINARY TESTS. Allow ignition switch teeturn to RUN position. Red BRAKE
warning light should turn off. If light does notrtuoff, check parking brake switch. Repair/replaggtch as
necessary. If light remains on and parking brakiécewis functioning properly, go t6EST B under
PRELIMINARY TESTS.

Yellow ABS Warning Light Check

1. Follow procedure for RED BRAKE WARNING LIGHT CHEC When ignition switch returns to RUN
from START position, Yellow light should stay onrf® seconds and then turn off. If Yellow light tarn
back on but does not flash, check for stored t®gbdes. SERETRIEVING TROUBLE CODES. If
Yellow light does not turn on, go IEST C under PRELIMINARY TESTS.

2. Depress brake pedal 1-2 seconds, then releabewMight should not flash. If Yellow light begirt®
flash, go toTEST D under PRELIMINARY TESTS.

PRELIMINARY TESTS
Test A - Red BRAKE Warning Light Does Not Self-Check

1. Turn ignition on. Engage parking brake. If RedAHE warning light comes on, release parking brake
and go to next step. If Red BRAKE warning light do@t come on, repair open in circuit or fuse td Re
BRAKE warning light. After repairs, perfor®Y STEM PRELIMINARY CHECK.

2. Disconnect brake fluid warning switch harnessneator. Using a jumper wire, jumper brake fluiddev
warning switch terminal No. 3 (Dark Green/Yellow®)i to ground. If Red BRAKE warning light comes
on, go to next step. If Red BRAKE warning light doet come on, repair circuit between switch and
warning light or circuit to diode/resistor elemeBeeWIRING DIAGRAM. After repairs, perform
SYSTEM PRELIMINARY CHECK.

3. Jumper brake fluid level switch harness connedetoninals No. 2 (Tan/Light Green wire) and No. 3
(Dark Green/Yellow wire). Se&/IRING DIAGRAM. If Red BRAKE warning light comes on, replace
brake fluid level warning switch. If Red BRAKE wamg light does not come on, check for open in
Tan/Light Green wire circuit. If circuit is okayeplace ignition switch. After repairs, perfo®i STEM
PRELIMINARY CHECK.

Test B - Red BRAKE Warning Light Stays On When Ignition IsIn RUN Position

1. Ensure parking brake is disengaged. Turn igngieitch on. If both Red BRAKE and Yellow ABS
warning light stays on after bulb-check, retrievdes. SeRETRIEVING TROUBLE CODES and
diagnose affected code(s). If both warning lights toff after bulb-check, go to next step.

2. Disconnect parking brake switch. If Red BRAKE miag light comes on, repair short to ground in
Purple/White wire or Light Green/Red wire circuiBeeWIRING DIAGRAM . After repairs, perform
SYSTEM PRELIMINARY CHECK. If Red BRAKE warning light did not come on, repdaparking
brake switch. After replacing switch, perfo8¥ STEM PRELIMINARY CHECK.

Test C - Yellow ABS Warning Light Does Not Self-Check
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1. Check ABS warning light fuse. If fuse is okay,tgaext step. If fuse is blown, replace fuse amelck
for short to ground in circuit No. 640 (Red/Yellavire). SeeNIRING DIAGRAM . After repairs,
performSYSTEM PRELIMINARY CHECK.

NOTE: Always disconnect battery cable to starter relay when checking resistance
in ABS system.

2. Disconnect negative battery cable. Disconnect A&8rol module harness connector. Check resistance
between ground and ABS control module harness a@donterminal No. 4 (Light Green/Yellow wire).
SeeFig. 1. If resistance is less than 5 ohms, reconnecatiyatable and then go to next step. If resistance
is not less than 5 ohms, repair Light Green/YeNaive circuit. After repairs, perforrBY STEM
PRELIMINARY CHECK.

3. Check voltage between ground and ABS control rfeoldarness connector terminal No. 7 (Dark Green
wire). If voltage is not greater than 10 volts,tgmext step. If voltage is greater than 10 volplace
control module. After replacing control module, foem SYSTEM PRELIMINARY CHECK.

4. Disconnect instrument cluster harness conneCtueck resistance on Dark Green wire between
instrument cluster harness connector terminal @88 Aontrol module harness connector terminal. See
WIRING DIAGRAM. If resistance is less than 5 ohms, diagnoseumsnt cluster. See
INSTRUMENT PANEL article in the ACCESSORIES & EQWEENT section. If resistance is not less
than 5 ohms, repair Dark Green wire circuit. Aftgpairs, perforn8Y STEM PRELIMINARY
CHECK.

Test D - Yellow ABS Warning Light Self-Checks Okay, But Automatically Begins Flashing

1. Observe if Yellow ABS light is flashing a DTC (shand long pulses). If DTC is being flashed, diagg
affected DTC(s). If DTC is not being flashed, go&xt step.

2. Turn ignition off. Disconnect ABS control moddiarness connector. Turn ignition on. Check voltage
between ground and ABS control module harness aponterminal No. 12 (Black/Orange wire), while
wiggling harness. Seeg. 1. If voltage is greater than 10 volts, go to stgdf3soltage is not greater th.
10 volts, repair Black/Orange wire circuit. Aftepairs, perfornsY STEM PRELIMINARY CHECK.

3. On all models, turn ignition off. Disconnect nega battery cable. Check resistance between graandd
ABS control module harness connector terminal Ng.ight Green/Yellow wire), while wiggling
harness.

4. If resistance is 5 ohms or less and steady, cemantrol module harness connector. After repairs,
performSYSTEM PRELIMINARY CHECK. If resistance is not steady and greater thamasphepai
Light Green/Yellow wire. After repairs, perfor8Y STEM PRELIMINARY CHECK.

Test E - Yellow ABS Warning Light Self-Checks Okay, But No DTCs Retrieved When Diagnostics Are Started

1. Turn ignition on. Depress brake pedal and obsstamaights. If stoplights come on, go to next stép
stoplights do not come on, replace stoplight bolbisrake switch. After repairs, perfor8Y STEM
PRELIMINARY CHECK.

2. Turn ignition off. Disconnect ABS control modul@epress brake pedal. Check voltage between ground
and ABS control module harness connector termimalld. Sedig. 1. If voltage is 10 volts or greater,
go to next step. If voltage is less than 10 valpair open in Light Green wire. SWIRING
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DIAGRAM.

3. Turn ignition on. Check voltage between ground ABS control module harness connector terminals
No. 1 (Light Blue Pink wire) and No. 9 (Light Blughk wire). If voltage is 10 volts or greater, gonex
step. If voltage is less than 10 volts, repair LiBlue/Pink wire circuit. After repairs, perfor8Y STEM
PRELIMINARY CHECK.

4. Observe Yellow ABS warning light. If Yellow ABSasning light is on, repair short to ground in Dark
Green wire between ABS light and control modulee 3@RING DIAGRAM. After repairs, perform
SYSTEM PRELIMINARY CHECK. If Yellow ABS warning light is not on, go to nestep.

5. Turn ignition off. Check resistance between grband ABS control module harness connector terminal
No. 12 (Black/Orange wire). If resistance is 5 olangess, replace ABS control module. After reptaci
module, perforn8Y STEM PRELIMINARY CHECK. If resistance is greater than 5 ohms, repair
Black/Orange wire between control module and fuseko SeeNIRING DIAGRAM . After repairs,
performSYSTEM PRELIMINARY CHECK.

RETRIEVING TROUBLE CODES

NOTE: When retrieving trouble codes, connect only the Black/Orange wire to ground.
Connecting mating connector wire to ground will blow fuse.

1. Turn ignition on, with engine off. Locate BlaclARS test connector. S&&OM PONENT
LOCATIONS. Connector has 2 mating halves. One has a Blaakl§grwire; other has a Red wire.
Disconnect connector. Connect jumper wire to cotaréerminal with Black/Orange wire. Ground other
end of jumper wire for at least one second. Whenga circuit is completed and then broken, Yellow
ABS warning light will flash trouble code.

2. Code will repeat until ignition is turned off.duble code consists of a number of short flashiéswed
by one long flash. Count each flash, short and,ltmgetermine code number. For example: shorttsho
long, is Code 3. Perform appropriate code test adteieving code. A Code 16 indicates system is
operating properly. If Yellow light does not flagig toTEST E under PRELIMINARY TESTS
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90G06142

Fig. 1: Identifying ABS Control M odule Connector Terminals
Courtesy of FORD MOTOR CO.

CLEARING CODES

To clear codes stored in Keep Alive Memory (KAM)grt ignition off, while ABS test connector halves
Black/Orange wire and Red wire are separated. RexirABS test connector to provide power to KAM.

TROUBLE CODE DIAGNOSIS

NOTE: After disconnecting battery, drive vehicle 10 miles in order to allow Powertrain
Control Module to relearn its adaptive strategy.

CODE 2

1. Turn ignition off. Disconnect and reconnect diagimosonnector (Black/Orange wire) and its mating
(Red). Turn ignition on. If Yellow ABS warning ligltomes on, go to next step. If Yellow ABS warning
light does not come on, DTC is an intermittent fagb tolNTERMITTENT DIAGNOSIS.

2. Turn ignition off. Disconnect RABS valve and AB8ntrol module harness connector. Check resistance
between ABS control module harness connector teinNp. 13 (Pink/Light Green wire) and RABS
valve harness connector terminal No. 4 (Pink/Lighten wire). Se€ig. 1. If resistance is 5 ohms or
less, go to next step. If resistance is not 5 obniass, repair open in Pink/Light Green wire citcAfter
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repairs, perfornSYSTEM PRELIMINARY CHECK.

3. Check resistance between RABS valve terminalssNmd 4. Se®/IRING DIAGRAM.. If resistance is
3-6 ohms, go to next step. If resistance is notoBu@s, replace RABS valve. After repairs, perform
SYSTEM PRELIMINARY CHECK.

4. Check resistance between RABS valve terminadNamd RABS valve housing. If resistance is greater
than 10,000 ohms, replace ABS control module. Aftptacing module, perfor@Y STEM
PRELIMINARY CHECK. If resistance is not greater than 10,000 ohnpdace RABS valve. After
replacing valve, perfor8Y STEM PRELIMINARY CHECK.

CODE 3

1. Turn ignition off. Disconnect and reconnect AB&ghostic test connector. Turn ignition on. If Yosil
ABS warning light comes on, go to next step. Ifl¥el ABS warning light does not come on, fault is
intermittent. Go tdNTERMITTENT DIAGNOSIS.

2. Turn ignition off. Disconnect ABS and RABS valverhass connectors. Check resistance between |
valve harness connector terminal No. 1 and ABSrobntodule harness connector terminals No. 8 and
then No. 14. SeEig. 1. If resistance is 5 ohms or less, go to next dfepsistance is not as specified,
repair open in Yellow/Light Green wire circuit besan ABS control module and RABS valve. See
WIRING DIAGRAM.

3. Check resistance between RABS valve terminals Nmdl3. If resistance is 5 ohms or less, replac8
control module. After replacing module, perfo84STEM PRELIMINARY CHECK. If resistance is
greater than specified, replace RABS valve. Afeglacing valve, perforr8Y STEM PRELIMINARY
CHECK.

4. Check resistance between RABS valve terminallNand valve housing. If resistance is greater than
10,000 ohms, replace ABS control module. If resis¢ais not greater than 10,000 ohms, replace RABS
valve. After repairs, perforrf8Y STEM PRELIMINARY CHECK.

CODE 4

1. Turn ignition off. Disconnect and reconnect di@gpic test connector (Black/Orange wire) from its
mating half (Red wire). Turn ignition on. If YelloABS warning light comes on, go to next step. If
Yellow warning light does not come on, DTC is atermittent fault, go ttNTERMITTENT
DIAGNOSIS.

2. Turn ignition off. Disconnect ABS control modulechRABS valve harness connectors. Check resist
between ABS control module harness connector teinNp. 6 (Light Blue/Red wire) and RABS valve
harness connector terminal No. 2 (Light Blue/RerkyviSed-ig. 1. If resistance is 5 ohms or less, go to
next step. If resistance is not 5 ohms or lessire@pen in Light Blue/Red wire between control mied
and RABS valve. After repairs, perfol®Y STEM PRELIMINARY CHECK.

3. Check resistance between ground and RABS valwreba connector terminal No. 3 (Black/White wire).
If resistance is 5 ohms or less, go to next sfagsistance is not 5 ohms or less, repair open in
Black/White wire between control module and RAB$/gaAfter repairs, perforr8Y STEM
PRELIMINARY CHECK.

4. Check resistance between ground and ABS contwduie harness connector terminal No. 6 (Light
Blue/Red wire). If resistance is greater than 10,00ms, go to next step. If resistance is not greaan
10,000 ohms, repair short in Light Blue/Red wiréneen ABS control unit and RABS valve. Afi
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repairs, perfornSYSTEM PRELIMINARY CHECK.

5. Check resistance between ground and RABS valwehks connector terminal No. 2 (Light Blue/Red
wire). If resistance is 10,000 ohms or greateda@ABS control module. After replacing module,
performSYSTEM PRELIMINARY CHECK. If resistance is not 10,000 or greater, replad8®
valve. After replacing valve, perfor8 STEM PRELIMINARY CHECK.

CODE5

1. Turn ignition off. Disconnect and then reconrdiagnostic connector (Black/Orange wire) from its
mating half (Red wire). Turn ignition on. If YelloABS warning light comes on, go to next step. If
Yellow ABS warning light does not come on, gd MTERMITTENT DIAGNOSIS.

2. On 4WD models, place vehicle in 4WD mode. Omadbels, check voltage between ground and ABS
control module harness connector terminal No. B.Fs@ 1. If voltage is one volt or less, go to next s
If voltage is not one volt or less, repair or regl@WD indicator switch (4WD models) or check fhos
in Light Blue wire between ABS control module anaitsmission. Se&/IRING DIAGRAM. After
repairs, perfornsY STEM PRELIMINARY CHECK.

3. Turn ignition off. Turn off air suspension systéfrequipped). Raise and support vehicle. Ensiire a
wheels are off the ground. Connect DVOM between ABf&trol module harness connector terminals
No. 3 and 10. Manually turn wheels at about 5 Mibltage reading should be greater than 650
millivolts AC RMS and steady. If voltage readingass specified, reconnect ABS control module harness
connector and go to next step. If voltage readsngpt as specified, go ©@ODE 6. After repairs, perfori
SYSTEM PRELIMINARY CHECK.

4. Start engine while observing Yellow ABS warninght. If Yellow ABS light will self-test properlygo
to next step. If Yellow ABS light does not selfit@soperly, go tal EST C under PRELIMINARY
CHECK TESTS.

5. Activate air suspension system (if equipped) lamar vehicle. Disconnect ABS control module hames
connector. Drive vehicle at about 20 MPH. Perfolormmal traffic stops. If rear wheels lock-up, go to
SYMPTOM DIAGNOSIS. If rear wheels do not lock-up, go to next step.

6. Drive vehicle at about 10 MPH on dry pavementpligrakes hard enough to lock-up all 4 wheels.
Observe left rear wheel through side mirror. Ifrn@&eels lock-up (momentary lock-up is okay), repla
RABS valve. Reconnect ABS control module and tesedvehicle. If rear wheels do not lock-up, go to
next step.

7. Turn off air suspension system (if equipped)sBand support vehicle on axle hoist. Ensure wlaels
off the ground and vehicle is in 2WD mode (4WD ods). Start engine. Place transmission in low
(A/T) or first gear (M/T). Accelerate to about 10PM. Apply brakes hard enough until wheels |lagk-If
wheels first locks up and then spins, re@a5TEM PRELIMINARY CHECK. If wheels do not lock-
up or locks up but does not spin after lockingreplace ABS control module. After repairs, readtva
air suspension (if equipped) and test drive vehicle

CODE 6

1. Turn ignition off. Disconnect and then reconrdiagnostic connector (Black/Orange wire) from its
mating half (Red wire). Turn ignition on. If YelloABS warning light comes on, go to next step. If
Yellow ABS warning light does not come on, gd MTERMITTENT DIAGNOSIS.

2. Turn ignition off. Check ABS sensor wire routingdainspect for damage. Repair as necessary. .
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repairs, perfornSYSTEM PRELIMINARY CHECK. If circuit is okay, go to next ste

3. Disconnect ABS control module harness conne€beck resistance between control module harness
connector terminals No. 3 and 10 while wigglingress. Se€ig. 1. If resistance reading is steady an
900-2500 ohms, go to next step. If resistance i960-2500 ohms, replace rear ABS sensor. After
replacing sensor, perfor8 STEM PRELIMINARY CHECK.

4. Check resistance between ground and control radtarhess connector terminals No. 3 and 10. If an
open circuit is not indicated in either circuitpegr short to ground in affected circuit. After egqs,
performSYSTEM PRELIMINARY CHECK. If an open is indicated on both circuits, go éxinstep.

5. Remove rear ABS sensor from differential caseedktor metal shavings and chips on sensor magnetic
pole. If metal shavings/chips are present, drath@dean differential and then go to next step. dtah
shavings/chips are not present, go to next step.

6. Turn off air suspension system (if equipped)sBRand support vehicle on axle hoist. Ensure wlaeels
off the ground. Manually turn wheels about 5 MPHe€k voltage at ABS control module harness
connector terminals No. 3 and 10. If voltage regdesteady and at 650 millivolts AC RMS, go to thex
step. If voltage reading is not as specified, replABS sensor. After replacing sensor, activate air
suspension system (if equipped) and perf@eST DRIVE.

7. Drain differential and remove case cover. Calgfukpect each tooth on ABS sensor ring, behind ri
gear. If any sensor ring tooth is missing, repls@esor ring. After repairs, reactivate air suspgensi
system (if equipped) and rep&xfSTEM PRELIMINARY CHECK. If sensor ring is okay, replace
ABS control module. After repairs, reactivate aisgension system (if equipped) and re|8¥esTEM
PRELIMINARY CHECK.

CODE 7

1. Turn ignition off. Disconnect and reconnect diagic connector (Black/Orange wire) from its mating
half (Red wire). Turn ignition on. Observe if Yell)ABS warning light comes on, go to next step. If
Yellow ABS warning light does not come on, gd MTERMITTENT DIAGNOSIS.

2. Turn ignition off. Disconnect ABS control moduiarness connector. Check resistance between ground
and control module harness connector terminal [SoSgeFig. 1. If resistance is 3-6 ohms, replace ABS
control module. After replacing module, rep8ftSTEM PRELIMINARY CHECK. If resistance is n
3-6 ohms, check Pink/Light Green wire circuit betweontrol module and ABS control valve. See
WIRING DIAGRAM. If circuit is okay, replace ABS control valve.

CODE 8

1. Turn ignition off. Disconnect and reconnect diagic connector (Black/Orange wire) from its mating
half (Red wire). Turn ignition on. Observe YellovB& warning light. If warning light comes on, go to
next step. If warning light does not come on, ggNd ERMITTENT DIAGNOSIS.

2. Turn ignition off. Disconnect ABS control moduiarness connector. Check resistance between ground
and control module harness connector terminals8Nmd 14. SeEig. 1. If resistance is 1-3 ohms on
both terminals, replace ABS control module and a&p¥ STEM PRELIMINARY CHECK. If
resistance is not 1-3 ohms on either terminal ogoeixt step.

3. Disconnect RABS valve harness connector. Checkteagie between RABS valve terminals No. 1 a
If resistance is 3-6 ohms, go to next step. Ifstasice is not 3-6 ohms, replace RABS valve andatepe
SYSTEM PRELIMINARY CHECK.
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4.

Check resistance between ABS control module Isaroennector terminal No. 14 and RABS valve
terminal No. 1 (Yellow/Light Green wire). If resasice is less than 5 ohms, rep8é4STEM
PRELIMINARY CHECK. If resistance is not less than 5 ohms, repailo¥iéLight Green wire circuit.
After repairs, repedY STEM PRELIMINARY CHECK.

CODE 9

1.

Turn ignition off. Disconnect and reconnect diasfit connector (Black/Orange wire) from its mating
half (Red wire). Turn ignition on. Observe YellovB& warning light. If warning light comes on, go to
next step. If warning light does not come on, ggNd ERMITTENT DIAGNOSIS.

Inspect circuit for damage. Ensure wires are @iggouted. Repair as necessary. After repaipeat
SYSTEM PRELIMINARY CHECK. If circuit and wire routing are okay, go to nskep.

Turn ignition off. Disconnect ABS control moduiarness connector. Check resistance between control
module harness connector terminals No. 3 and 10ewiggling harness. Sdeg. 1. If resistance is
900-2500 ohms and steady, go to next step. Ifteagie is hot 900-2500 ohms, replace ABS sensor and
go to step 5).

Check resistance between ground and ABS contwduie harness connector terminals No. 3 and 10. If
resistance on both pins and ground is 10,000 ohrgeeater, replace ABS control module. After repair
repeatSY STEM PRELIMINARY CHECK. If resistance is less than 10,000 ohms, repairt $b

ground in Red/Pink wire or Light Green/Black wifdter repairs, repeedY STEM PRELIMINARY
CHECK.

Turn ignition off. Disconnect ABS sensor harnessnector. Check resistance between sensor tesninal
If resistance is 900-2500 ohms, repair open in Lgieen/Black wire or Red/Pink wire. After repairs,
repeatSYSTEM PRELIMINARY CHECK. If resistance is not 900-2500 ohms, replace AB&ar.

CODE 10

1.

Turn ignition off. Disconnect and reconnect diasfit connector (Black/Orange wire) from its mating
half (Red wire). Turn ignition on. Observe YellovB& warning light. If warning light comes on, go to
next step. If warning light does not come on, gdNGd ERMITTENT DIAGNOSIS for all affected
circuits.

Turn ignition off. Disconnect ABS sensor and cohinodule harness connectors. Check resistance
between ABS control module harness connector teisiio. 3 and 10. Sdeg. 1. If resistance is
indicated, repair short between Light Green/Bladlevand Red/Pink wire. After repairs, repeat
SYSTEM PRELIMINARY CHECK. If resistance is not indicated, go to next step.

Check resistance between ground and ABS contwduie harness connector terminal No. 3 (Light
Green/Black wire) and No. 10 (Red/Pink wire). Hesistance value is indicated, repair short to gdan
either Red/Pink wire or Light Green/Black wire. é&ftrepairs, repe@Y STEM PRELIMINARY
CHECK. If a resistance value is not indicated, go tot iséep.

Check resistance between ABS sensor terminaissitance is 900-2500 ohms, go to next step. If
resistance is not 900-2500 ohms, replace ABS samsbthen repe&@Y STEM PRELIMINARY
CHECK.

Check resistance between ground and either AB&sensor terminals. If a resistance value is
indicated, replace sensor. After replacing senspeatSY STEM PRELIMINARY CHECK. If a
resistance value is not indicated, replace ABSrobntodule. After replacing control module, rep




1997 Ford Pickup F150
1997 ANTI-LOCK BRAKE SYSTEM Anti-Lock - RABS Il - "F" Series Pickup

SYSTEM PRELIMINARY CHECK.

CODE 11

1.

Turn ignition off. Disconnect and then reconrdiagnostic test connector (Black/Orange wire) fiitan
mating half (Red wire). Turn ignition on. Observeldw ABS warning light. If warning light comes on,
go to next step. If warning light does not comefanlt is intermittent. Go ttNTERMITTENT
DIAGNOSIS.

Turn ignition off. Depress brake pedal and obsateplights. If stoplights come on, go to stepf).
stoplights do not come on, go to next step.

Check stoplight bulbs. Replace as necessaryremdrepeabY STEM PRELIMINARY CHECK. If
light bulbs are okay, go to next step.

Check stoplight fuse. Replace as necessary aukkbpair short in brake switch circuit. S#RING
DIAGRAM. If fuse is okay, go to next step.

Disconnect ABS control module harness conneBtepress brake pedal. Check voltage between ground
and ABS control module harness connector termimmalld (Light Green wire). Sddg. 1. If voltage
reading is 10 volts or greater, replace control ub@dAfter replacing control module, rep&tSTEM
PRELIMINARY CHECK. If voltage reading is less than 10 volts, repaght Green wire circuit. See
WIRING DIAGRAM. After repairs, repe&dY STEM PRELIMINARY CHECK.

CODE 12

1.

Turn ignition off. Disconnect and then reconrdiagnostic test connector (Black/Orange wire) fiitsn
mating half (Red wire). Turn ignition on. Observeldw ABS warning light. If warning light comes on,
go to next step. If warning light does not comefanlt is intermittent. Go totNTERMITTENT
DIAGNOSIS.

Turn ignition off. Check master cylinder brakeid reservoir. If fluid level is okay, go to nexep. If
brake fluid is low, check for leaks in brake systena repair as necessary. After repairs or refilbrake
fluid, repeatSYSTEM PRELIMINARY CHECK.

Remove master cylinder cap and push reservait ftobottom of reservoir. Float should returndp of
reservoir. If float returns to top, go to next stégloat does return to top, replace master cdin
reservoir. Bleed brake system and re@&sTEM PRELIMINARY CHECK.

On all models, disconnect brake fluid level stvit@rness connector. Check resistance betweendyroun
and brake fluid level switch terminal No. 3 (Darke@n/Yellow wire). If resistance is 5 ohms or less
repair Dark Green/Yellow wire circuit and then rap8Y STEM PRELIMINARY CHECK. If

resistance is greater than 5 ohms, go to next step.

Apply parking brakes. Check resistance betweeargt and brake fluid level switch terminal No. 3
(Dark Green/Yellow wire). Se&/IRING DIAGRAM. If resistance is 5 ohms or less, replace
resistor/diode element. After repairs, re@®aSTEM PRELIMINARY CHECK. If resistance is grea
than 5 ohms, go to next step.

Disconnect ignition switch harness connector.ckRhresistance between ground and brake fluid level
switch harness connector terminal No. 2 (Tan/Ligheen wire). If resistance is 5 ohms or less, repai
Tan/Light Green wire circuit. Se&1RING DIAGRAM . After repairs, reped@Y STEM
PRELIMINARY CHECK. If resistance is greater than 5 ohms, recongedion switch harness
connector and go to next ste
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7. Disconnect ABS control module harness connectoecKesistance between ground and control mc
harness connector terminal No. 2 (Tan/Light Grear)wSeeFig. 1. If resistance is 5 ohms or less,
replace ignition switch. After replacing switchpeatSYSTEM PRELIMINARY CHECK. If
resistance is not 5 ohms or less, reconnect brakelével switch and go to next step.

8. Check resistance between ground and ABS conwduie harness connector terminal No. 2 (Tan/Light
Green wire). If resistance is 5 ohms or less, mplaake fluid level switch. If resistance is naitbns or
less, replace ABS control module. After replaciogtcol module, repe@Y STEM PRELIMINARY
CHECK.

CODE 16 - System Okay

This code should be used to verify if system isyokiaKeep Alive Memory (KAM) fuse is blown, YellowABS
warning light will flash Code 16 or another troulslade is set. Check KAM fuse when diagnosing comfda
of Yellow ABS warning light flashing.

TEST DRIVE
Verification

This test drive is a generic test used to verifjareof system, attempt to recreate an intermitpeablem or
attempt to detect a symptom when trouble code mipsym is not known.

1. Turn ignition on. Observe Yellow ABS light selfveck. If ABS light self-checks normally (turns omda
then off after ignition on), go to next step. IfIdev ABS light does not self-check (light off), atielight
bulb or replace Keep Alive Memory (KAM) fuse. Aftegpairs, repeddY STEM PRELIMINARY
CHECK.

2. Wet an area where stop is to be performed. Duddecle at about 10 MPH. Drive over wet area and
apply brakes hard enough to lock all 4 wheels wililserving rear wheels. If one or both of rear udee
lock-up (momentary lock-up is permissible), go &xinstep. If no other symptoms are detected, go to
SYMPTOM DIAGNOSIS. If Yellow ABS warning light does not come on, @ostep 4). If Yellow
ABS warning light comes on and stays on, repEL IMINARY TESTS.

3. Ensure wipers are turned off during this tesiv®vehicle at about 20 MPH on dry pavement. Perfar
normal traffic stop. Feel for pulsation in brakelpkanytime during the stop or within 10 seconderaf
vehicle has stopped. If pulsation was felt, re@&STEM PRELIMINARY CHECK. If Yellow ABS
warning light did not come on, go to next stepABS warning light comes on and stays on, repeat
PRELIMINARY TESTS.

4. Turn ignition on. Depress brake pedal. Checkoplghts come on. If stoplights come on, repeat
SYSTEM PRELIMINARY CHECK. If stoplights do not come on, go@ODE 11.

SYMPTOM DIAGNOSIS
Symptom " A" - Unwarranted RABS Activity

1. If a premature loss of speed sensor signal da@agleration is suspected, check for:
e Metal chips on pole piec
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o Gap between speed sensor and sensor ring greane® 650" (1.27 mm).
o Gap between speed sensor and sensor ring les8.0@6Y (0.13 mm).
e Missing or damaged speed sensor ring teeth.
2. If intermittent speed sensor signal to controbe during deceleration is suspected, check for:
o Intermittent open or short in speed sensor circulit.
o Intermittent open speed sensor circuit at interatedtonnections, specially at firewall.
o Chafed wire insulation or pinched wire due to ing@orouting, causing intermittent short.
o Underhood RABS data link connector shorted.
3. If misadjusted rear brakes or grabby brake lisiage suspected, check for:
o Rear brake adjustment too tight.
e Linings are grabby.

Symptom " B" - One Or Both Rear Wheels L ock-Up

1. If valve assembly failure is suspected, check for
« Damaged valve assembly reset switch.
e Leaky dump valve.
o Hydraulically inoperative valve assembly.
2. If speed sensor output low or loss at lower Velspeeds is suspected, check for:
o Gap between speed sensor and sensor ring greane® 650" (1.27 mm).

e Speed sensor or speed sensor ring does not predfigent voltage (650 millivolt AC RMS)
output.

3. If basic brake mechanical problem is suspecteeiicfor:

o Brake related problems such as damp or contamimaggdrake linings, stuck or leaking wheel
cylinder, or overadjusted rear brakes.

e Hung-up parking brake.

e Leaking rear axle seal.
4. If a 4WD system mechanical/electrical problerauspected, check for:

e Hubs engaged although shift lever is in 2WD positio

o Faulty 4WD indicator switch or short to batterytagje in 4WD circuit.
5. If a vehicle electrical problem is suspectedckHer:

e Stoplight input to control module missing.

e Stoplights inoperative.

Symptom " C" - Hard Or Soft Brake Pedal

1. If valve assembly problem is suspected, check for
e Stuck closed isolation valve (hard pedal).
e Leaky dump valve (soft peda
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2. If vehicle electrical problem is suspected, chieck
o Brakelight switch always on while vehicle is driven

3. If basic brake hydraulic problem (soft pedaljuspected, check for:
o Hydraulic leak in brakeline or hose, fitting, mastglinder, wheel cylinder, or caliper.
e Air in brake system.

4. If basic brake mechanical problem (hard pedauspected, check for:

o Brake related problems such as little or no vacbowst, stuck or inoperative wheel cylinder or
caliper, or pinched or crimped brakeline or hose.

Symptom " D" - Lack Of Deceleration During Medium/Hard Brake Applications

1. If valve assembly inoperative problem is suspkatbeck for:
e Leaky dump valve.
o Stuck closed isolation valve.
2. If speed sensor input to control module is integemt or problem is suspected, check for:

e Short or open in frame or instrument panel harnes#rol module connector (terminals No. 3 and

10), speed sensor connector, bulkhead connectither connection, pinched or worn wires, or
shorted data link connector.

o Metal chips on speed sensor.

o Borderline high speed sensor-to-sensor ring gagesstve speed sensor ring radial runout, or
damaged or missing speed sensor ring gear teeth.

3. If vehicle electrical problem is suspected, chieck
e Low vacuum switch inoperative (diesel engine only).

4. If basic brake hydraulic problem is suspecteeckHor:
o Hydraulic leak in brakeline or hose, fitting, mastglinder, wheel cylinder, or caliper.
e Air in brake system.

5. If basic brake mechanical problem is suspecteeiicfor:

« Little or no vacuum boost, stuck or inoperative elheylinder or caliper, pinched or crimped
brakeline or hose, or ineffective brake shoe orlpandgs.

INTERMITTENT DIAGNOSIS

1. Reinstall any components previously removed. Reect any connectors previously disconnected. Clear

all codes. SeELEARING CODES. Turn ignition on. If Yellow ABS light does notléeheck or stays
on, go next step. If Yellow ABS light does self-chego step 3).

2. Check all component connectors for bent termjriimaged connector terminal locks or damaged
connector wedge. Repair as necessary. If any eétbenditions are found, check affected circuiewir
length. If wire length is short, repair as necegsarprevent problem from recurring.

3. Ensure ignition is on. Observe Yellow ABS warniigit. Starting at one component, wiggle connector
by connector until whole circuit has been testéellow ABS warning light does not come on, go to
next step. If Yellow ABS warning light comes onpa& wire terminal or connector as necessary. 4
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repairs, go to step £

4. If atrouble code is being serviced, perform &gpn all circuits affected. If all affected ciitsihave
been tested, go to step 6).

5. Retrieve trouble codes. SRETRIEVING TROUBLE CODES. If code is different than one being
serviced, go to appropriate code und®OUBL E CODE DIAGNQOSIS. If code is not different than
one being serviced, repair wire, terminal or commeas necessary and go to step 7).

6. Verify all appropriate diagnostic procedures hiagen performed. BY STEM PRELIMINARY
CHECK tests have been completed and a code receiveallaedts for that code under TROUBLE
CODE DIAGNOSIS have been performed, repeat tesaypropriate code und@ROUBLE CODE
DIAGNOSIS. If PRELIMINARY TESTS or test for appropriate code have not been compleeturn
to procedure not yet performed.

7. Clear all codes. S€al. EARING CODES. Turn ignition off. Retrieve trouble codes. See
RETRIEVING TROUBLE CODES. If Code 16 is present, problem has been corretitpdevious
code still exists, go to step 4). If a differentleas present, go to appropriate test uicROUBL E
CODE DIAGNOSIS.

REMOVAL & INSTALLATION

CAUTION: When battery is disconnected, vehicle computer and memory systems
may lose memory data. Driveability problems may exist until computer
systems have completed arelearn cycle. See COMPUTER RELEARN
PROCEDURES article in the GENERAL INFORMATION section before
disconnecting battery.

ABS CONTROL MODULE
Removal

1. Disconnect battery ground cable.
2. Remove the center instrument panel finish pe
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s

Fig. 2: Removing Center Finish Pand
Courtesy of FORD MOTOR CO.

3. If equipped disconnect the transfer case rotaryrobswitch electrical connectc
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GFOE7e-By

Fig. 3: Disconnecting Rotary Control Switch Electrical Connector
Courtesy of FORD MOTOR CO.

4. Disconnect the two passenger air bag defeat swlagtirical connector:
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GFO4T -5

Fig. 4: Identifying Two Passenger Air Bag Defeat Switch Electrical Connectors

Courtesy of FORD MOTOR CO.

. Remove the steering column cover trim pa
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GFO4T2-4.

Fig. 5: Removing Steering Column Cover Trim Panel
Courtesy of FORD MOTOR CO.

6. Remove the headlamp switch. RefeHIBADLIGHT SWITCH under REMOVAL &
INSTALLATION in INSTRUMENT PANEL - ANALOG article n ACCESSORIES & EQUIPMENT.

7. Remove the LH instrument panel finish panel.
1. Remove the screws.
2. Remove the instrument panel finish pal
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GEOLE-A

Fig. 6: Identifying LH Instrument Panel Finish Panel
Courtesy of FORD MOTOR CO.

8. Remove the instrument cluster panel.
1. Remove the screws.
2. Remove the instrument cluster panel.

[2-3 Nim (18-26 Ib/in} |

BFB4B0-A.
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Fig. 7. Removing Instrument Cluster Panel - (1 Of 2) With Torque Specifications
Courtesy of FORD MOTOR CO.

[T2anm £
| [18-28 I/} |

GF83 =4

Fig. 8: Removing I nstrument Cluster Panel - (2 Of 2) With Torqgue Specifications
Courtesy of FORD MOTOR CO.

9. Remove the anti-lock electronic control module.
1. Remove the two anti-lock electronic control medoolts.
2. Remove the anti-lock electronic control module.
3. Disconnect the anti-lock electronic control madelectrical connector.

Installation
1. Toinstall, reverse the removal procedure.

ABS SPEED SENSOR

Removal & Installation

Disconnect ABS speed sensor harness connectoCGBEPONENT LOCATIONS under DIAGNOSIS.
Remove hold-down bolt and sensor. To install, clde mounting surface. Ensure "O" ring is posiidimon
sensor, and sensor tip is clean of all metal dagid.ightly lubricate "O" ring with engine olil. $tall sensor.
DO NOT use force to install csen<sor Install -down bolt En<tire air aan i< between - 045" ( 12°-1 14
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mm). Tighten hol-down bolt to specifications. STORQUE SPECIFICATIONS.

EXCITER/SENSOR RING

Removal & Installation

Remove differential case from axle housing. See@ppate article in the DRIVE AXLES section. Press
exciter/sensor ring from differential ring gearsBard exciter/sensor ring. To install, reverse neaho
procedure. Use a NEW exciter/sensor ring.

RABSVALVE

Removal & Installation

Disconnect and plug brakelines connected to RAB®%v&eeCOMPONENT LOCATIONS under
DIAGNOSIS. Unplug harness connector. Remove raigibilts. Remove RABS valve. To install, reverse
removal procedure. Tighten to specifications. B&RQUE SPECIFICATIONS. Bleed brakes. See
BLEEDING BRAKE SYSTEM.

ADJUSTMENTS
MASTER CYLINDER PUSH ROD

Remove master cylinder. See BRAKE SYSTEM articlehim BRAKES section. Fabricate a gauge with
dimensions shown. Ségg. 9. Ensure vacuum hose remains connected to bralstdvo8tart engine. Place
gauge against booster. Turn push rod adjuster senéiivend of screw just touches gat
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\

Adjuster
Screw

—
3/4

2 15/16 4
(19

(74.6mm) 05mm)

.980-.995"
(24.89-25.27mm)

92E21703

Fig. 9: Adjusting Push Rod
Courtesy of FORD MOTOR CO.

TORQUE SPECIFICATIONS

TORQUE SPECIFICATIONS

Application Ft. Lbs. (N.m)
Speed Sensor Hold-Down Bolt 25-30 (34-41
Hydraulic Fittings
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1/2"-20 10-17 (14-23
7/16"-24 10-15 (14-20
3/8"-24 10-15 (14-20
RABS Valve Mounting Bolts 12-17 (16-23

WIRING DIAGRAMS
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Fig. 10: Rear Anti-L ock Brake System Wiring Diagram (F150 & F250 Light-Duty - Rear Whed!)

Courtesy of FORD MOTOR CO.
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Fig. 11: Rear Anti-L ock Brake System Wiring Diagram (F250 Heavy-Duty & F350 - Rear Whedl)

Courtesy of FORD MOTOR CO.




