ANTI-LOCK BRAKE SYSTEM

1995 Chevrolet Tahoe

1995 BRAKES
General Motors Corp. - Anti-Lock - 4WAL

Chevrolet: Pickup, Tahoe
GMC: Sierra, Suburban, Yukon

MODEL IDENTIFICATION
Vehicle model can be identified by fifth character of Vehicle
Identification Number (VIN), stamped on metal pad on top of left end
of instrument panel, near windshield. See MODEL IDENTIFICATION table.

MODEL IDENTIFICATION TABLE

Series (1) Model
I 2WD
R e e e e e e et e e et ettt ettt et e e e et e e e 4WD
(1) — Vehicle series is fifth character of VIN.

DESCRIPTION

The Kelsey-Hayes 4-Wheel Anti-Lock (4WAL) brake system is
used to prevent wheel lock-up during heavy braking. This allows driver
to maintain steering control while stopping vehicle in shortest
distance possible. The system consists of Electro-Hydraulic Control
Unit (EHCU), Vehicle Speed Sensor (VSS), VSS buffer, wheel sensors,
warning lights, electrical wiring and hydraulic lines. See Fig. 1.

The EHCU consists of the BPMV, Electronic Brake Control
Module (EBCM), and combination valve. The BPMV consists of internal
control cartridges, electric motor and pumps. Components of the EHCU
are individually replaceable.
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Fig. 1: 4WAL Brake System Component Locations
Courtesy of General Motors Corp.

OPERATION



When ignition is turned on, BPMV performs a self-check of the
4WAL electrical system. The Yellow ANTI-LOCK and Red BRAKE warning
lights will come on for 2 seconds. ANTI-LOCK light should turn off if
no electrical 4WAL faults are detected by BPMV. The Red BRAKE light
may come on or stay on if parking brake is applied or a mechanical
brake problem is detected.

Once vehicle speed has exceeded 8 MPH and driver has fully
released the brake pedal, BPMV performs a self-check on electro-
hydraulic portion of the system. This includes pump, control valves
and reset switches. If BPMV detects a problem during this self-check
or initial self-test, an indicator light will come on and 4WAL system
will be disabled. A related trouble code will be stored.

When the brake pedal is depressed, voltage to the BPMV drops
from 12 volts to one volt. At this point, BPMV monitors wheel speed
through an AC signal generated by speed sensors located at each wheel.
If the deceleration rate of wheel speed reaches a preprogrammed rate,
BPMV will activate wvarious control valves to prevent wheel lock-up by
increasing or decreasing hydraulic pressure to each channel: left
front, right front or rear wheels.

On 4WD models, a front—-axle mounted switch is used to inform
BPMV when vehicle is in 2WD or 4WD mode. Switch is open during 2WD
operation, thus sending a one volt or less signal. During 4WD
operation, switch closes, sending a 12-volt signal to BPMV. This
signal causes BPMV to modify the anti-lock braking program for 4WD
operation.

Speed sensor signal is sent through a Vehicle Speed Sensor
(VSS) buffer located behind glove box. If axle ratio or tire size is
changed, VSS buffer must be replaced to match axle ratio or tire size
as necessary.

NOTE: On some vehicles, VSS buffer is actually a part of the
Digital Ratio Adapter Controller (DRAC) although the 2 terms
may be used interchangeably.

BLEEDING BRAKE SYSTEM
BRAKE PRESSURE MODULATOR VALVE (BPMV)

NOTE: It is not necessary to bleed BPMV during normal brake system
bleeding. If BPMV is replaced or is suspected to have air in
it, BPMV must be bled. Expect to use 2-3 quarts of fluid to
thoroughly bleed system. Bleeding BPMV requires Tech 1 and
appropriate cartridge.

Manual Bleeding

1) Raise and support vehicle. Remove bleeder valve cap from
right rear wheel. Place proper size box end wrench over bleeder valve.
Attach one end of clear tube over valve and submerge other end in
container partially filled with clean brake fluid.

2) Loosen bleeder valve 1/2 - 1 turn. Have an assistant
depress brake pedal slowly and hold. Tighten bleeder valve and slowly
release brake pedal. Wait 15 seconds. Repeat sequence, including 15
second wait, until one pint of fluid has been bled from wheel.

3) Remove tube and wrench. Repeat step 2) at left rear, right
front, and left front wheels in this order. Clean brake fluid should
be present at each wheel bleed screw. Check master cylinder fluid
level every 4-6 strokes of brake pedal to avoid ingesting air into
system.

4) Connect Tech 1 scan tester with RWAL/4WAL cartridge or
Mass Storage Cartridge to Data Link Connector (DLC). Using Tech 1,
perform 4 functional tests while firmly applying brake pedal.



5) Fill master cylinder reservoir, and install cover. Ensure
there is no sponginess in brake pedal and that BRAKE warning light is
off. Rebleed wheel cylinders/calipers to remove the remaining air in
brake system. Evaluate brake pedal feel and braking performance.
Repeat bleeding procedure if necessary.

Pressure Bleeding

1) Retain hold-off valve stem of metering portion of
combination valve (if equipped) using Valve Retainer (J-39177). Remove
both combination valve dust caps and install valve retainer on end of
combination valve with brass center pin.

2) Clean master cylinder cap and surrounding area. Remove
cap. With pressure tank at least 2/3 full, connect pressure bleeder to
master cylinder with adapters. Attach bleeder hose to right rear
bleeder valve.

3) Place other end of hose in glass jar partially filled with
brake fluid so end of hose is submerged in fluid. Open release valve
on pressure bleeder. Set pressure bleeder to 20-25 psi (1.4-1.8
kg/cm®) or pressure specified by equipment manufacturer.

4) Open bleeder screw 3/4 - 1 turn and note fluid flow. Close
bleeder screw when one pint of fluid has been bled. Repeat procedure
on left rear, right front, and left front wheels in this order. Remove
combination valve retainer.

5) Connect Tech 1 scan tester with RWAL/4WAL cartridge or
Mass Storage Cartridge to Data Link Connector (DLC). Using Tech 1,
perform 4 functional tests while firmly applying brake pedal.

6) Repeat steps 1) - 4). Evaluate brake pedal feel and
braking performance. Repeat bleeding procedure if necessary. Remove
pressure bleeder. Refill master cylinder reservoir, if necessary.

ADJUSTMENTS
VEHICLE SPEED SENSOR (VSS) BUFFER

NOTE: Information for VSS buffer part number applicable to axle
ratio and tire size combinations is not available from
manufacturer. On some vehicles, VSS buffer is actually a
part of the Digital Ratio Adapter Controller (DRAC),
although the 2 terms may be used interchangeably.

If axle ratio or tire size is changed, it is necessary to
replace VSS buffer to ensure proper operation or 4WAL brakes, cruise
control, speedometer and engine Electronic Control Module (ECM) or
Powertrain Control Module (PCM). Failure to replace VSS buffer as
required may affect driveability of vehicle and 4WAL brake operation.

DIAGNOSIS & TESTING
DESCRIPTION
NOTE: Use of Tech 1 scan tester is recommended but not required.

The Brake Pressure Modulator Valve (BPMV) contains a self-
diagnostic capability to detect system failures. When a fault code is
set, the BPMV may disable 4WAL system and illuminate ANTI-LOCK light
for duration of ignition cycle. Fault codes stored by BPMV can be
displayed using Tech 1 with appropriate cartridge.

Before diagnosing 4WAL system, perform a comprehensive visual
inspection of system by checking wiring harness connectors for
looseness and harness routing (pay particular attention to wheel speed
sensor wiring harness routing), applicable fuses in fuse block and



ground connections. Ensure brake fluid level in master cylinder
reservoir is full.

Start 4WAL system diagnosis with appropriate FUNCTIONAL TEST
under TROUBLE SHOOTING CHARTS. If failures are found during FUNCTIONAL
TEST, you will be directed to enter diagnostics to retrieve codes or
perform symptom diagnosis. FUNCTIONAL TEST may indicate 4WAL system is
functioning properly.

RETRIEVING CODES

NOTE: Perform procedures for appropriate FUNCTIONAL TEST under
TROUBLE SHOOTING CHARTS.

1) If using Tech 1 for retrieving codes, go to step 3). If
using ANTI-LOCK light for retrieving codes, turn ignition on. Using a
jumper wire, connect terminal "H" to terminal "A" in Data Link
Connector (DLC). See Fig. 2. System will repeat trouble code(s) as
long as DLC terminals are connected.

NOTE: The DLC may also be referred to as the Assembly Line Data
Link (ALDL) connector. These 2 terms may be used
interchangeably.

2) Trouble codes will be displayed by a flashing ANTI-LOCK
warning light. As an example, Code 25 would be displayed by ANTI-LOCK
warning light flashing 2 times, followed by a pause, then flashing 5
more times. See 4WAL FAULT CODES table for diagnosis. If no fault
codes are present, see 4WAL SYMPTOM DIAGNOSIS table.

3) Turn ignition off. Connect Tech 1 to DLC. Access 4WAL
brake trouble codes using Tech 1. Repair trouble codes in order they
appear. See 4WAL FAULT CODES table for diagnosis. If no fault codes
are present, see 4WAL SYMPTOM DIAGNOSIS table.

T 1
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Fig. 2: Identifying DLC Terminals
Courtesy of General Motors Corp.

4WAL SYMPTOM DIAGNOSIS TABLE

Symptom See
Functional Test

8 Fig. 3

ATWD  e et e e e Fig. 4
ANTI-LOCK Light On v i it tit ettt ittt eeaaanenns Fig. 5
ANTI-LOCK Light OFff (1)  tut ittt it Fig. 6
Brake Pedal Pulses (1) .ttt iitieeeeeeneeeenenns Fig. 7
Wheel Pull During Hard Braking (1) .....ceeeeeenn.. Fig. 8
(1) - These conditions must exist with no fault codes stored
4WAL FAULT CODES TABLE
DTC See
O Fig. 9
2 e e e e e e e e e e e e e e e e et e e e e Fig. 10
G T Fig. 11
2 T Fig. 12
20 e e e e e e e e e ettt et e et e e Fig. 13

2T e Fig. 14



20 Fig. 16

1615 T Fig. 17
N Fig. 18
O Fig. 19
38 e e e e Fig. 20
e Y Fig. 21
65 OF 66 vttt it e e e e e e e e e Fig. 22
67 OF B8 e e e e e e e e e e e e Fig. 23
T L= 4 e et e e Fig. 24
N Fig. 25
B0 e e e e e e e e e e Fig. 26
B e e e e e e e e e e e e e e e e e e Fig. 27

CLEARING FAULT CODES

1) Turn ignition on. Using jumper wire, connect DLC terminal
"H" to terminal "A" for 2 seconds. See Fig. 2. Remove jumper wire for
one second. Again, connect DLC terminal "H" to "A" for 2 seconds.
Remove jumper wire.

2) Fault codes are cleared when ANTI-LOCK and BRAKE lights
illuminate, then turn off. Turn ignition off. Verify codes are
cleared. See RETRIEVING CODES. If ANTI-LOCK light is on continuously,
Tech 1 can be used to clear codes.

REMOVAL & INSTALLATION
* PLEASE READ THIS FIRST *

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

COMBINATION VALVE

Removal & Installation

1) Before replacing combination valve, note "pin punched"
identification code on valve. It is necessary to have the code when
ordering replacement valve.

2) Disconnect electrical connector from combination valve.
Disconnect hydraulic lines from combination valve. Remove combination
valve bolts. Remove combination valve and transfer tubes from BPMV.

3) To install, reverse removal procedure. DO NOT reuse
combination valve transfer tubes. Tighten bolts to specification. See
TORQUE SPECIFICATIONS. Bleed brake system, including BPMV. See
BLEEDING BRAKE SYSTEM.

BRAKE PRESSURE MODULATOR VALVE (BPMV)

NOTE : Brake Pressure Modulator Valve (BPMV) and Electronic Brake
Control Module (EBCM) are combined into one unit, referred to
as the Electro-Hydraulic Control Unit (EHCU).

Removal & Installation

1) Disconnect negative battery cable. Disconnect electrical
connectors from BPMV. Disconnect electrical connector from combination
valve. Disconnect hydraulic lines from combination valve. Disconnect
hydraulic lines from BPMV. Remove BPMV-to-bracket bolts.

2) Remove EHCU from vehicle as an assembly. Remove

t
EBCM. Separate EBCM from BPMV. DO NOT pry on EBCM or BPMV. E@ﬁﬂw@%‘K BRAKE SYSTEM Arti



force will damage EBCM. Remove combination valve bolts. Remove
combination valve and transfer tubes from BPMV.

3) To install, reverse removal procedure. DO NOT reuse EBCM
gasket and mounting bolts, or combination valve transfer tubes. Bleed
brake system, including BPMV. See BLEEDING BRAKE SYSTEM. Tighten bolts
to specification. See TORQUE SPECIFICATIONS.

ELECTRONIC BRAKE CONTROL MODULE (EBCM)

Removal & Installation

1) Disconnect negative battery cable. Disconnect 4 electrical
connectors from EBCM. Remove 4 EBCM-to-BPMV Torx bolts. Separate EBCM
from BPMV. DO NOT pry on EBCM or BPMV. Excessive force will damage
EBCM.

2) To install, reverse removal procedure. DO NOT reuse EBCM
gasket or mounting bolts. Ensure gasket is properly aligned. DO NOT
use any type of sealant on EBCM gasket or mating surfaces. Bleed brake
system, including BPMV. See BLEEDING BRAKE SYSTEM. Tighten EBCM bolts
to specification. See TORQUE SPECIFICATIONS. Perform anti-lock bulb
check. Using Tech 1, revise tire size calibration.

FRONT WHEEL SPEED SENSOR

NOTE : For installation purposes, note speed sensor wire routing
before removing. Misrouted wiring may cause electromagnetic
interference failures.

Removal & Installation (2WD)

1) Remove wheel. Remove brake caliper and wire aside. Remove
hub and rotor assembly. Disconnect speed sensor electrical connector.
Using 3/16" drill, remove speed sensor harness clip rivets. Remove
splash shield and speed sensor assembly. To install, reverse removal
procedure. Tighten wheel bearing nut to 12 ft. lbs. (16 N.m), then
back off until Jjust loose.

2) Back off wheel bearing nut again, no more than 1/4 of a
turn, until hole in spindle aligns with slot in wheel bearing nut. If
wheel bearing nut is adjusted properly, hub end play should be .001-.
008" (.03-.20 mm). If hub end play is not within specification, repeat
procedure. Speed sensor air gap is non-adjustable.

Removal & Installation (4WD)

1) Remove wheel. Remove brake caliper and wire aside. Remove
rotor. Disconnect speed sensor electrical connector. Remove speed
sensor wire from clip on upper control arm. Remove bolt attaching
speed sensor wiring harness to vehicle frame.

2) Thoroughly clean sensor mounting area. Remove bolt
attaching speed sensor to back of hub and bearing assembly. Carefully
remove speed sensor by pulling it straight out of bore. DO NOT pry
sensor out of bore.

3) To install, reverse removal procedure. Lightly lubricate
NEW speed sensor "O" ring with bearing grease. DO NOT lubricate bore.
Speed sensor air gap is non-adjustable.

Removal & Installation (3500 HD)

1) Remove wheel. Remove brake caliper and wire aside. Remove
hub and rotor assembly. Disconnect speed sensor electrical connector.
Remove bolts attaching speed sensor bracket to knuckle. Remove bolts
attaching speed sensor to bracket. Remove speed sensor.

2) To install, reverse removal procedure. Tighten wheel
bearing nut to 12 ft. lbs. (16 N.m), then back off nut one flat. If
hole in spindle aligns with slot in wheel bearing nut, install cotter
pin. If hole in spindle is not aligned with slot in wheel bearing nut,
back off nut no more than one additional flat.



3) If wheel bearing nut is adjusted properly, hub end play
should be .005-.008" (.013-.20 mm). If hub end play is not within
specification, repeat procedure. Speed sensor air gap is non-—
adjustable.

VEHICLE SPEED SENSOR (VSS)

Removal & Installation (Except 4L80-E Transmission)

1) Vehicle Speed Sensor (VSS) is located in left rear of
transmission (2WD) or transfer case (4WD). Ensure ignition is off.
Raise and support vehicle. Disconnect VSS electrical connector. Place
a container under VSS mounting area to catch transmission fluid when
VSS is removed.

2) Remove VSS mounting bolt. Using J-38417, remove VSS and"O"
ring. To install, coat NEW "O" ring with transmission fluid. Install
"O" ring onto VSS. Install VSS and "O" ring into transmission using J-
38417. Install mounting bolt through VSS bracket.

Removal & Installation (4L80-E Transmission)

1) Vehicle Speed Sensor (VSS) is located on left side in the
middle of transmission. Ensure ignition is off. Raise and support
vehicle. Disconnect VSS electrical connector. Remove 2 VSS mounting
bolts. Remove input and output speed sensor and bracket assemblies. To
install reverse removal procedure.

VEHICLE SPEED SENSOR (VSS) BUFFER

CAUTION: VSS buffer is sensitive to Electrostatic Discharge (ESD).
DO NOT touch VSS buffer terminals with hands or tools, or
VSS buffer may damage due to static electricity.

Removal & Installation

Ensure ignition is off. Disconnect negative battery cable.
VSS buffer is located behind glove box. Remove 4 screws mounting VSS
buffer to dashboard. Disconnect 2 small electrical connectors from VSS
buffer. Remove VSS buffer. To install, reverse removal procedure.

TROUBLE SHOOTING CHARTS

NOTE: See WIRING DIAGRAM for circuit and terminal identification.
See Fig. 28 for Brake Pressure Modulator Valve (BPMV)
connector terminal identification.



RELEASE PARKING BRAKE
AND DO NOT APPLY BRAKE

TURN IGNITION “ON" BUT
DO NOT START ENGINE

l

NOTE ANTILOCK LAMP

ANTILOCK AND BRAKE LAMPS
CGME “ON" AND GO OFF AFTER
2-3 SECONDS

ANTILOCK LAMP COMES “ON” FOR
2 SECOND BULB CHECK AND THEN
STAYS ON

ANTILOCK LAMP DOES NOT COME
“ON” FOR A BULB CHECK

l

BULB CHECK, OK
1
INSTALL TECH 1

93G76121

Fig. 3: Functional Test (2WD)
Courtesy of General Motors Corp.

l

REFER TO “ANTILOCK LAMP ON”

REFER TO “ANTILOCK LAMP OFF"

CHECK FOR A SOFT DTC
DTC STORED FOUND

REFER TO THAT

l

NO DTC FOUND
I

CHECK BRAKE SWITCH STATU
WITH TECH 1
“ON"—PEDAL APPLIED
"OFF"—PEDAL RELEASED
1

SWITCH STATUS CHECKS OK
[

[

MOTOR OPERATES AND
NO CODE SET

l

NORMAL CONDITION

l

FUNCTION TEST OK,
REFER TO NO DTC
SYMPTOMS

DIAGNOSTIC TROUBLE
CODE CHART

SWITCH STATUS STAYS
CONSTANTLY “ON" OR “OFF"

l

REFER TO THE DTC 81
DIAGNOSTIC CHART

RUN FUNCTIONAL TEST iy

DTC SETS

|

REFER TO THAT
DIAGNOSTIC TROUBLE
CODE CHART




RELEASE PARKING BRAKE AND
DO NOT APPLY BRAKE PEDAL

I

TURN IGNITION SWITCH “ON”
BUT DO NOT START ENGINE

NOTE ANTILOCK LAMP

|

ANTILOCK AND BRAKE LAMPS ANTILOCK LAMP TURNS “ON” ANTILOCK LAMP DOES NOT TURN
TURN “ON” AND GO “OFF” FOR 2 SECOND BULB CHECK “ON” FOR A BULB CHECK
AFTER 2-3 SECONDS AND THEN STAYS “ON”
BULB CHECK, OK GO TO “ANTILOCK LAMP ON” CHART GO TO “ANTILOCK LAMP OFF” CHART

INSTALL SCAN TOOL

CHECK FOR A SOFT
DTC STORED

[
I |

NO DTC FOUND DTC
FOUND

REFER TO THE
DIAGNOSTIC CHART
FOR THAT DTC

SWITCH STATUS WILL CHANGE CHECK BRAKE SWITGH STATUS

7 Y

WITH SCAN TOOL
WHEN PEDAL IS APPLIED “ON"—PEDAL APPLIED

[ “OFF"—PEDAL RELEASED

CHECK 4WD SWITCH
STATUS WITH SCAN
TOOL
I

SWITCH STATUS WILL
CHANGE WHEN LEVER IS SWITCH STATUS CHECKS OK
SHIFTED FROM 2WD TO 4WD T

y

SWITCH STATUS STAYS
CONSTANTLY “ON” OR “OFF”

I

REFER TO THE DTC 81
DIAGNOSTIC CHART

l RUN FUNCTIONAL TEST
SWITCH STATUS

WILL NOT CHANGE |

l MOTOR OPERATES
AND NO DTC SET

CHECK CKT 1695 OF THE

BPMV 10 WAY CONNECTOR |

| NORMAL CONDITION
REPAIR AS NEEDED AND l
REPEAT 4WD SWITCH TEST | FUNCTIONAL TEST OK ]
]
— | G0 10 NO DTG SYMPTOMS|

Fig. 4: Functional Test (4WD)
Courtesy of General Motors Corp.

> DTC SETS

|
REFER TO THE
DIAGNOSTIC CHART
FOR THAT DTC




ANTILOCK LAMP STAYS “ON”

INSTALL SCAN TOOL

[
NO DTCs DISPLAYED

[

PINS “H" TO “A".

MEASURE VOLTAGE AT DLC CONNECTOR

I

1

DTC DISPLAYED

GO TO DIAGNOSTIC
CHART FOR THAT DTC

[
0-3 VOLTS DC

CHECK BRAKE FUSE AND EBCM POWER
CIRCUIT FOR A SHORT OR OPEN.

3-5 VOLTS DC

1

GREATER THAN 5 VOLTS DC

I

MEASURE VOLTAGE AT 10-WAY PINS A TO .
T I

GROUND DLC PINS H TO A. LISTEN
FOR EHCU MOTOR RUNNING AND
WATCH FOR ANTILOCK LAMP TO FLASH.

RESISTANCE.

9 - 14 VOLTS DC.
POWER CIRCUIT

LESS THAN 9 VDC.

1

MOTOR RUNS AND

MOTOR RUNS BUT

LOWEST OHMS SCALE) FROM 10-WAY PIN F

SHORT TO GROUND.,

TO THE DLC PIN H.
14

POWER CIRCUIT LAMP FLASHES. LAMP DOES NOT
NOT SHORTED OR| | SHORTED OR OPEN. T FLASH, OR
OPEN. I SCAN TOOL IS MOTOR DOES NOT

I | REPAIR AS NEEDED. | |NOT OPERATING || RUN AND LAMP

I PROPERLY. STAYS “ON".

DISCONNECT EBCM 10-WAY CONNECTOR. DETERMINE DTC L
CHECK TERMINAL PIN F FOR DAMAGE, BEING FLASHED DISCONNECT
CORROSION, OR LOOSE FIT. AND REFER TO EBCM 10-WAY

I I THAT DTC CHART. || CONNECTOR.
PIN F NOT PIN F DAMAGED, ‘__| l
DAMAGED, CORRODED, OR LOOSE.
CORRODED, OR T ANTILOCK LAMP ANTILOCK LAMP
LOOSE. [ REPAIR AS NEEDED. STAYS “ON". TURNS “OFF”.

T I
CHECK FOR OPEN CIRCUIT ON DIAGNOSTIC | |CHECK THE
REQUEST CIRCUIT. ANTILOCK LAMP
MEASURE RESISTANCE (USING DVOM ON CIRCUIT FOR A

1
LESS THAN ORE | MORE THAN ONE OHM|
|

| REPAIR AS NEEDED. |

CHECK BRAKE FUSE AND EBCM POWER
CIRCUIT FOR A SHORT OR OPEN.
MEASURE VOLTAGE AT 10-WAY PINS A

TO J.

CHECK FOR SHORT TO GROUND ON
DIAGNOSTIC REQUEST CIRCUIT.

MEASURE RESISTANCE (USING DVOM ON
LOWEST OHMS SCALE) FROM DLC PIN H TO

I

POWER CIRCUIT
SHORTED OR
OPEN.

POWER CIRCUIT
NOT SHORTED

OR OPEN.

I

CHASSIS GROUND.
I I

RESISTANCE RESISTANCE READING
READING SHOWS | | MEASURE 1K OHMS
“‘O.L" (OPEN (1000 OHMS) OR
CIRCUIT) LESS.

1 1

REPAIR AS NEEDED. |

| REPLACE EBCM. | REPAIR SHORT

TO GROUND.

95A27144

Fig. 5: ANTI-LOCK Light On
Courtesy of General Motors Corp.

I REPLACE EBCM. I

CABLE.

NEGATIVE CABLE.

CHECK EBCM GROUND CiRCUIT
DISCONNECT BATTERY NEGATIVE
MEASURE RESISTANCE (USING

DVOM ON LOWEST OHMS SCALE
FROM 10-WAY PIN J TO BATTERY

1
MORE THAN
ONE OHM

1
LESS THAN
ONE OHM.

REPAIR AS NEEDED.

CONNECTOR.

LOOSE FIT.
T

DISCONNECT EBCM 10-WAY

CHECK TERMINAL PIN J FOR
DAMAGE, CORROSION, OR

)|

PIN J DAMAGED,
CORRODED, OR
LOOSE.

I

REPAIR AS
NEEDED.

PIN J NOT
DAMAGED,
CORRODED,
OR LOOSE.

VOLTAGE DROP.

CHECK EBCM GROUND CIRCUIT

MEASURE RESISTANCE (USING
DVOM ON DC VOLTS SCALE) BY
BACKPROBING EBCM 10-WAY
PIN J WITH POSITIVE DVOM
LEAD AND DVOM NEGATIVE
LEAD CONNECTED DIRECTLY TO
BATTERY NEGATIVE POST.
1

| 0.5 VDC OR LESSI

MORE THAN

0.5 VvDC

REPAIR OR
REPLACE WIRING
OR CONNECTIONS
AS NEEDED.

[ REPLACE EBCM. l




CHECK BPMV CONNECTIONS

|

[

|

CONNECTIONS LOOSE, DIRTY, OR CORRODED

CONNECTIONS CLEAN AND TIGHT

I

REPAIR AS NEEDED

l

|

TURN THE IGNITION SWITCH “OFF” AND
THEN “ON" AGAIN

PERFORM FUNCTIONAL TEST

]

L

ANTILOCK LAMP STILL DOES
NOT COME “ON"

[

|

ANTILOCK LAMP COMES “ON" AND THEN GOES
OUT AFTER 2 SECONDS

|

DISCONNECT THE 10-WAY CONNECTOR
AT THE BPMV

2 SECOND BULB CHECK INDICATES
IGNITION CYCLE OK

[

CONNECT PIN B OF THE CONNECTOR TO PIN J

PERFORM FUNCTIONAL TEST

I
1

|

ANTILOCK LAMP STAYS "OFF"
[

CONNECT PIN B OF THE 10-WAY
CONNECTOR TO CHASSIS GROUND

ANTILOCK LAMP COMES “ON"

[

CHECK 10 PIN CONNECTOR
PINS FOR DAMAGE

|

l

ANTILOCK LAMP ANTILOCK LAMP PINS DAMAGED OR
REMAINS “OFF” COMES “ON” CORRODED
[ I
REPAIR BPMV GROUND REPAIR AS
CIRCUIT NECESSARY

CHECK FOR:

REPAIR ANTILOCK LAMP WIRING CIRCUIT

* ANTILOCK BULB OPEN
* GAGES FUSE BLOWN
« OPEN CIRCUIT IN WIRING FROM GAGES FUSE
« OPEN CIRCUIT IN ANTILOCK BULB WIRING

PINS NOT DAMAGED OR
CORRODED

|

REPEAT CHECKS BEFORE
REPLACING BPMV

[

REPLACE BPMV

]

PERFORM FUNCTIONAL TEST

93J76124
Fig. 6:

Courtesy of General Motors Corp.

ANTI-LOCK Light Off - No DTC’s




BRAKE PEDAL PULSES (OR “RACHETS”)
DOWNWARD DURING SOFT TO
MODERATE BRAKING ON DRY

PAVEMENT.
1

REMOVE “BRAKE” FUSE
(WITH THE IGNITION SWITCH “OFF")

DRIVE THE VEHICLE AND EVALUATE
BRAKE SYSTEM OPERATION

I

l

OPERATION

PROPER BRAKE SYSTEM

|

FUNCTION.

USE THE TECH 1 TO CHECK SPEED
SENSOR OUTPUT USING SNAPSHOT

|

IMPROPER BRAKE SYSTEM
OPERATION

|

CHECK FOUNDATION BRAKE
SYSTEM. REFER TO SECTION 5.

[

INCORRECT OUTPUT AT
ANY SPEED SENSOR

[

CHECK SPEED SENSOR
MOUNTING

I

l

ALL SPEED SENSORS HAVE
CORRECT OUTPUT

CORRECT SENSOR MOUNTING

1

CHECK TONE WHEEL FOR CRACKS

I

INCORRECT SENSOR MOUNTING

IF CONDITION OCCURS AT SPEEDS
ABOVE 15 MPH, PROBABLE CAUSE IS A
SHORT IN THE SENSOR WIRE OR
BROKEN TONE WHEEL TOOTH. BELOW
15 MPH IS A FAULTY SPEED SENSOR
OR EXCESSIVE SENSOR AIR GAP.

l

REPAIR AS NECESSARY

I

CRACKS

l

NO CRACKS

l

REPLACE TONE WHEEL

REPLACE SENSOR

93A76125
Fig. 7:

Brake Pedal Pulses - No DTC’s
Courtesy of General Motors Corp.




WHEEL PULL DURING HARD BRAKING (WHEEL LOCK CAUSES
ANTILOCK CONTROL ACTION). DOES NOT OCCUR DURING
SOFT TO MODERATE BRAKING ON DRY PAVEMENT.

IGNITION OFF

l

REMOVE “BRAKE” FUSE AND ROAD TEST

PROBLEM STOPS

CHECK FOR LOW WHEEL
SPEED DROP OUT WITH
TECH |

REFER TO DIAGNOSTIC
CHART FOR AFFECTED
SENSOR

93B76126

Fig. 8: Wheel Pull During Hard Braking - No DTC’s

Courtesy of General Motors Corp.

DIAGNOSTIC CHARTS

NOTE: For Integral Speed Sensor Resistance Values

see Fig. 15.

PROBLEM STILL PRESENT

REPAIR FOUNDATION
BRAKES, REFER TO
SECTION 5.

(4WD)

chart,




Fig.

INSTALL SCAN TOOL

IGNITION SWITCH “ON”

l

DTC 21 DISPLAYED

IGNITION SWITCH “OFF”

DISCONNECT BPMV 5-WAY CONNECTOR AND CHECK

CONNECTIONS AT TERMINALS “C" AND “E”

CONNECTIONS LOOSE,
CORRODED, OR DIRTY

REPAIR AS NEEDED

CLEAR DTCs
I

PERFORM “FUNCTION TEST”

9:

|

CONNECTIONS CLEAN AND TIGHT

|

MEASURE RESISTANCE OF 5-WAY
CONNECTOR TERMINALS “C" AND “E”

1

2WD VEHICLES, 1000-3000 OHMS. 4WD
VEHICLES, REFER TO “INTEGRAL SPEED
SENSOR RESISTANCE VALUES" CHART

I

WITHIN SPECI

FICATIONS

I

CHECK RIGHT FRONT WSS OUTPUT
WITH SCAN TOOL TO ENSURE IT
EQUALS VEHICLE SPEED

RIGHT FRONT WSS
CHECKS OK

1

CHECK FOR INTERMITTENT
OPENS IN CKTS 833 AND 872

|

NOT WITHIN SPECIFICATIONS

|

MEASURE RESISTANCE AT RIGHT
FRONT WSS CONNECTOR

|

[

RIGHT FRONT WSS
NOT OK

WITHIN SPECIFICATIONS

NOT WITHIN SPECIFICATIONS

l

REPLACE RIGHT FRONT WSS

REPAIR CKTS 833 AND 872
BETWEEN BPMV AND RIGHT
FRONT WSS CONNECTOR

REPLACE RIGHT FRONT WSS

95C27146

CLEAR DTCs

PERFORM “FUNCTIONAL TEST”

DTC 21 - Right Front Speed Sensor Or Circuit Open
Courtesy of General Motors Corp.




| INSTALL SCAN TOOL|

I

| IGNITION SWITCH "ON"I

1
| DTC 22 DISPLAYED |
T

CHECK FOR SPEED OUTPUT FROM THE
RIGHT FRONT WSS USING THE SCAN TOOL

SPEED OUTPUT

| CONDITION IS INTERMITTENT |
l

NO SPEED OUTPUT

I

DISCONNECT BPMV 5-WAY CONNECTOR AND
CHECK CONNECTION AT TERMINALS “C" AND “E”

[ CONNECTIONS LOOSE, CORRODED, OR DIRTY
I
[ REPAIR AS NEEDED |

CLEAR DTCs

[ PERFORM “FUNCTION TEST" |

|
[ CONNECTIONS CLEAN AND TIGHT |
1

MEASURE RESISTANCE OF 5-WAY
CONNECTOR TERMINALS “C” AND “E”
1

2WD VEHICLES, 1000-3000 OHMS. 4WD
VEHICLES, REFER TO “INTEGRAL SPEED
SENSOR RESISTANCE VALUES” CHART.

f

| ]
[CONDITION NOT FOUND | [ conpITION FOUND)
[

DISCONNECT EBCM 10-WAY CONNECTOR.
DISCONNECT EBCM 5-WAY CONNECTOR.
MEASURE RF SENSOR OUTPUT VOLTAGE (USING
DVOM ON AC VOLTS SCALE AND METER LEADS
CONNECTED TO 5-WAY PINS C AND E) WHILE
DRIVING VEHICLE AT 10 MPH. RECORD VOLTAGE
READING

REPEAT FOR LF SENSOR (WITH DVOM LEADS
CONNECTED TO 5-WAY PINS A AND D). RECORD
VOLTAGE READING.

I
BOTH RF AND

| WITHIN SPECIFICATIONS
I

NOT WITHIN
SPECIFCATIONS

CHECK WIRING HARNESS
FOR CHAFING

I

I

DISCONNECT RIGHT FRONT

WSS CONNECTOR AND CHECK

TERMINAL CONNECTIONS

|
|

CONNECTIONS CLEAN

AND TIGHT

CONNECTIONS LOOSE,
CORRODED, OR DIRTY

|

I

MEASURE
RESISTANCE OF

RIGHT FRONT WSS

| REPAIR AS NEEDED |

AT 10 MPH.
I

AN INTERMITTENT CONDITION
EXISTS IN RIGHT FRONT WSS
OR WIRING HARNESS

1

|
RF OR LF MEASURE
LF MEASURE 1.0 - WITHIN
VAC OR MORE %gslapwm 1.0 VAC AT [—|_REPAR AS NEEDED | SPECIFICATIONS
1

FRONT WSS

REPAIR CKTS 833 AND 872
BETWEEN THE BPMV AND RIGHT

CONNECTOR

NOT WITHIN
SPECIFICATIONS

REPLACE RIGHT
FRONT WSS
1

CLEAR DTCs

95E27148

| PERFORM “FUNCTION TEST’

Fig. 10:
Courtesy of General Motors Corp.

DTC 22 - Missing Right Front Speed Signal




INSTALL SCAN TOOL

IGNITION SWITCH “ON"

l

DTC 23 DISPLAYED

l

IGNITION SWITCH “OFF”

[

DISCONNECT BPMV 5-WAY CONNECTOR AND CHECK
CONNECTION AT TERMINALS “A” AND “D”

[

CONNECTIONS LOOSE, CORRODED, OR DIRTY

I
REPAIR AS NEEDED

l

CLEAR DTCs

]

CONNECTIONS CLEAN AND TIGHT

]

MEASURE RESISTANCE OF 5-WAY
CONNECTOR PINS C AND E

I

I

PERFORM “FUNCTION TEST”

2WD VEHICLES, 1000-3000 OHMS. AWD VEHICLES, REFER TO
“INTEGRAL SPEED SENSOR RESISTANCE VALUES” CHART.

|

WITHIN SPECIFICATIONS
[

Il
REMOVE RIGHT FRONT TIRE AND WHEEL

I

NOT WITHIN SPECIFICATIONS

MEASURE RESISTANCE AT RIGHT FRONT

WSS HARNESS CONNECTOR

INSPECT THE FOLLOWING:

* WSS IS SECURELY MOUNTED

* TONE WHEEL FOR BROKEN TEETH, DIRT,
ETC. (2WD ONLY)

* WSS TO TONE WHEEL CLEARANCE
SHOULD BE LESS THAN 1.27 MM (0.05 INCH)

I
—

WITHIN SPECIFICATIONS
|

NOT WITHIN SPECIFICATIONS

REPAIR CKTS 833 AND 872
BETWEEN THE BPMV AND
WSS CONNECTOR

(2WD ONLY)
|

REPAIR OR ADJUST AS NEEDED

|

[

REPLACE RIGHT FRONT WSS

CLEAR DTCs

956J27150

PERFORM “FUNCTION TEST”

11:

DTC 23 - Erratic Right Front Speed Sensor
Courtesy of General Motors Corp.



Fig.

Courtesy of General Motors Corp.

INSTALL SCAN TOOL

|

IGNITION SWITCH “ON”

I

DTC 25 DISPLAYED

I

IGNITION SWITCH “OFF”

l

DISCONNECT BPMV 5-WAY CONNECTOR AND CHECK
CONNECTIONS AT TERMINALS “A" AND “D”

CONNECTIONS LOOSE,
CORRODED, OR DIRTY

I

REPAIR AS NEEDED

I

CLEAR DTCs
|

PERFORM “FUNCTION TEST”

12:

|

CONNECTIONS CLEAN AND TIGHT

MEASURE RESISTANCE OF 5-WAY
CONNECTOR TERMINALS “A" AND “D”

I

2WD VEHICLES, 1000-3000 OHMS. 4WD VEHICLES, REFER TO
“INTEGRAL SPEED SENSOR RESISTANCE VALUES” CHART.

1

WITHIN SPECIFICATIONS

l

NOT WITHIN SPECIFICATIONS

[

CHECK LEFT FRONT WSS OUTPUT
WITH SCAN TOOL TO ENSURE IT

EQUALS VEHICLE SPEED

MEASURE RESISTANCE AT LEFT
FRONT WSS CONNECTOR

|

|

LEFT FRONT WSS
CHECKS OK

I

CHECK FOR INTERMITTENT
OPENS IN CKTS 830 AND 873

]

LEFT FRONT WSS
NOT OK

l

REPLACE LEFT FRONT WSS

l

|

WITHIN SPECIFICATIONS

NOT WITHIN SPECIFICATIONS

l

REPAIR CKTS 830 AND 873
BETWEEN BPMV AND LEFT
FRONT WSS CONNECTOR

I

REPLACE LEFT FRONT WSS

95B27152

CLEAR DTCs

PERFORM “FUNCTION TEST”

DTC 25 - Left Front Speed Sensor Or Circuit Open



Fig.

| INSTALL SCAN TOOL]
|
LIGNITION SWITCH “ON'|

1
| DTC 26 DISPLAYED |
[

CHECK FOR SPEED QUTPUT FROM THE
LEFT FRONT WSS USING THE SCAN TOOL

I

SPEED OUTPUT

| NO SPEED OUTPUT

| CONDITION IS INTERMITTENT |
|

DISCONNECT BPMV 5-WAY CONNECTOR AND
CHECK CONNECTION AT TERMINALS “A” AND “D”

l

CONNECTIONS LOOSE, CORRODED, OR DIRTY

]
| CONNECTIONS CLEAN AND TIGHT
1

| REPAIR AS NEEDED |

CLEAR DTCs

|__PERFORM “FUNCTION TEST" |

MEASURE RESISTANCE OF 5-WAY

CONNECTOR TERMINALS “A” AND “D”
I

2WD VEHICLES, 1000-3000 OHMS.
VEHIGLES, REFER TO “INTEGRAL SPEED
SENSOR RESISTANCE VALUES" CHART.

4WD

|
| WITHIN SPECIFICATIONS |
1

|

| CONDITION FOUND|

NOT WITHIN
SPECIFCATIONS
I

CHECK WIRING HARNESS
FOR CHAFING, CRACKS OR

[conDITION NOT FOUND|
I

DISCONNECT EBCM 10-WAY CONNECTOR.
DISCONNECT EBCM 5-WAY CONNECTOR.
MEASURE RF SENSOR OUTPUT VOLTAGE (USING
DVOM ON AG VOLTS SCALE AND METER LEADS
CONNECTED TO 5-WAY PINS C AND E) WHILE
DRIVING VEHICLE AT 10 MPH. RECORD VOLTAGE
READING

REPEAT FOR LF SENSOR (WITH DVOM LEADS
CONNECTED TO 5-WAY PINS A AND D). RECORD
VOLTAGE READING.

RF OR LF MEASURE
LESS THAN 1.0 VAC AT
10 MPH.

i
BOTH RF AND
LF MEASURE 1.0
VAC OR MORE
AT 10 MPH.

|

AN INTERMITTENT CONDITION
EXISTS IN LEFT FRONT WSS

OR WIRING HARNESS
L

13:

| REPAIR AS NEEDED

WATER INTRUSION

DISCONNECT LEFT FRONT WS

CONNECTOR AND CHECK
TERMINAL CONNECTIONS

S
|

CONNECTIONS CLEAN
AND TIGHT

I
I

CONNECTIONS LOOSE,
CORRODED, OR DIRTY

I

MEASURE
RESISTANCE OF LEFT
FRONT WSS

| REPAIR AS NEEDED |

[

[
WITHIN
SPECIFICATIONS

REPAIR CKTS 833 AND 872
BETWEEN THE BPMV AND RIGHT
FRONT WSS CONNECTOR

NOT WITHIN
SPECIFICATIONS

I

REPLACE RIGHT
FRONT WSS
L

95D27154

Courtesy of General Motors Corp.

I
CLEAR DTCs

L PERFORM “FUNCTION TEST” I

DTC 26 - Missing Left Front Speed Signal




INSTALL SCAN TOOL
l

IGNITION SWITCH “ON”

I

DTC 27 DISPLAYED
I

IGNITION SWITCH “OFF”

[

DISCONNECT BPMV 5-WAY CONNECTOR AND CHECK
CONNECTION AT TERMINALS “A” AND “D”

I

CONNECTIONS LOOSE, CORRODED, OR DIRTY

CONNECTIONS CLEAN AND TIGHT
|

|
REPAIR AS NEEDED

I

CLEAR DTCs
1

PERFORM “FUNCTION TEST”

MEASURE RESISTANCE OF BPMV 5-WAY
CONNECTOR TERMINALS “A" AND “D”

I

2WD VEHICLES, 1000-3000 OHMS. 4WD VEHICLES, REFER TO
“INTEGRAL SPEED SENSOR RESISTANCE VALUES” CHART.
1

WITHIN SPECIFICATIONS NOT WITHIN SPECIFICATIONS

' |

REMOVE LEFT FRONT TIRE AND WHEEL

[

¢ LEFT FRONT
(2WD ONLY)

(2WD ONLY)

INSPECT THE FOLLOWING:

WSS IS SECURELY MOUNTED

« TONE WHEEL FOR BROKEN TEETH, DIRT, ETC.

« WSS TO TONE WHEEL CLEARANCE SHOULD
BE LESS THAN 1.27 MM (0.05 INCH)

MEASURE RESISTANCE AT LEFT FRONT
WSS HARNESS CONNECTOR

I
[ [
WITHIN SPECIFICATIONS NOT WITHIN SPECIFICATIONS

[

REPAIR CKTS 830 AND 873
BETWEEN THE BPMV AND LEFT

REPLACE LEFT FRONT WSS

FRONT WSS CONNECTOR

REPAIR OR ADJUST AS NEEDED

95F27156
DTC 27 - Erratic Left Front Speed Sensor

Fig. 14:

CLEAR DTCs
|

PERFORM “FUNCTION TEST”

Courtesy of General Motors Corp.




4800

4300 /

3800 MAXIMUM OHMS —pw/

3300 Vi /

/ / ~MINIMUM OHMS

2800 // ’
/ /

RESISTANCE (OHMS)

2300 Z

//

1800
180 -60 —40 —-20 0 20 40 60 80 100 120 140 160
TEMPERATURE (C)
95G27157

Fig. 15: 1Integral Speed Sensor Resistance Values (4WD)
Courtesy of General Motors Corp.



Fig.

INSTALL SCAN TOOL

IGNITION SWITCH “ON”

l

DTC 29 DISPLAYED

I

IGNITION SWITCH “OFF”

CHECK BPMV 5-WAY CONNECTOR FOR BEING
FULLY SEATED AND LATCHED. CLEAN CONTACTS.
CHECK WHEEL SPEED SENSOR HARNESS ROUTING

I

CLEAR DTC, ROAD TEST

DTC 29 RETURNS

I

Il

NO DTC 29

|

CHECK FRONT WSS RESISTANCE VALUES
AND HARNESS CONNECTIONS

CONDITION WAS PROBABLY A LOOSE 5-WAY CONNECTOR.
CHECK FOR HARNESS DAMAGE AND REPAIR AS NEEDED.

[

FAULTY HARNESS
CONNECTION OR WSS

REPAIR OR
REPLACE AS
NEEDED

|

FRONT SPEED SENSORS AND
HARNESS CONNECTIONS GOOD
1

READING.

DISCONNECT EBCM 10-WAY CONNECTOR.
DISCONNECT EBCM 5-WAY CONNECTOR.
MEASURE RF SENSOR OUTPUT VOLTAGE (USING DVOM ON AC
VOLTS SCALE AND METER LEADS CONNECTED TO 5-WAY PINS C
AND E) WHILE DRIVING VEHICLE AT 10 MPH. RECORD VOLTAGE

REPEAT FOR LF SENSOR (WITH DVOM LEADS CONNECTED TO
5-WAY PINS A AND D).
RECORD VOLTAGE READING.

BOTH RF AND LF
MEASURE 1.0 VAC

RF OR LF
MEASURE LESS

95H27158

16: DTC 29 - Simultaneous Drop-Out Of Front Speed Sensors

OR MORE AT 10 THAN 1.0 VAC AT
MPH. 10 MPH.
CLEAR DTCs

I

PERFORM “FUNCTION TEST”

REPLACE BPMV

Courtesy of General Motors Corp.




Fig.

INSTALL TECH |

I

IGNITION “ON”

DTC 35 IS DISPLAYED

MEASURE VOLTAGE BETWEEN
PINS E AND J OF THE 10 PIN
BPMV CONNECTOR

0 VOLTS

OPEN CIRCUIT OR NO
VOLTAGE IN SPEED SIGNAL
LINE

t

CHECK FOR THE FOLLOWING -
» BLOWN VSS BUFFER FUSE
+ OPEN WIRING
» OPEN CIRCUIT AT
VSS BUFFER CONNECTOR
+ DEFECTIVE VSS BUFFER (NO
OUTPUT)

93G76139

17:

8 TO 15 VOLTS.
CHECKS OK

INTERMITTENT SPEED
SIGNAL CONNECTION

CHECK SPEED SIGNAL WIRING

FOR OPEN/SHORT CIRCUITS AT

» DLC CONNECTOR

» BULKHEAD CONNECTOR

« BPMV CONNECTOR

+ VSS BUFFER WIRING OR
CONNECTOR

CLEAR DTCS

PERFORM FUNCTIONAL
TEST

DTC 35 - Open Or Grounded Rear Speed Signal Circuit
Courtesy of General Motors Corp.




INSTALL SCAN TOOL

IGNITION SWITCH “ON”

[

DTC 36 DISPLAYED

I

MEASURE RESISTANCE OF VSS
AT THE VSS CONNECTOR

l

900 TO 2000 OHMS

l

MEASURE RESISTANCE OF CKTs 821 AND 822
BETWEEN VSS AND VSS CALIBRATOR MODULE

LESS THAN 900 OHMS OR
MORE THAN 2000 OHMS

BOTH ARE LESS THAN 10
OHMS AND NOT ERRATIC

REPLA

CE VSS

EITHER IS MORE THAN
10 OHMS OR ERRATIC

TERMINALS “E” AND “J”

MEASURE VOLTAGE AT BPMV
10-WAY HARNESS CONNECTOR

REPAIR AFFECTED CIRCUIT

[

0 VOLTS OR ERRATIC

REPAIR REAR SPEED
SIGNAL CIRCUIT

8 TO 15 VOLTS

CHECK FOR POOR OR INTERMITTENT
CONNECTIONS IN THE VSS AND VSS
CALIBRATOR MODULE CIRCUITS

CLEAR DTCs

95127159

PERFORM “FUNCTION TEST”

Fig. 18:

DTC 36 - Missing Rear Speed Signal

Courtesy of General Motors Corp.




INSTALL SCAN TOOL
|

IGNITION SWITCH “ON"
[

DTC 37 DISPLAYED

CHECK SPEEDOMETER OPERATION AT LOW SPEEDS

[
| |

SPEEDOMETER OPERATES NORMALLY SPEEDOMETER IS ERRATIC OR DROPS OUT AT LOW SPEEDS
' I
WAS 4WAL SYSTEM ACTIVATING AT LOW SPEED AND
LIGHT BRAKE PEDAL FORCE ON DRY PAVEMENT? VERIFY VSS DROP-OUT WITH SCAN TOOL
NO YES MEASURE VSS RESISTANCE
|
800 TO 2000 OHMS LESS THAN 900 OHMS OR
MORE THAN 2000 OHMS

STOP THE VEHICLE MEASURE RESISTANCE OF CKTs 821 AND REPLAGE VSS
Lo 822 BETWEEN VSS AND VSS CALIBRATOR
MODULE
1
BOTH ARE LESS THAN 10 EITHER IS MORE THAN 10 OHMS OR ERRATIC
OHMS AND NOT ERRATIC
- l
CHECK FOR A POOR OR INTERMITTENT
MEASURE VOLTAGE BETWEEN TERMINALS “E” AND i
“J" OF THE 10-WAY BPMV HARNESS CONNECTOR CONNECTION AT THE FOLLOWING:
+VSS CALIBRATOR MODULE TO VSS
INPUT PINS
+VSS TO HARNESS CONNECTOR

0 VOLTS OR ERRATIC 8§ TO 156 VOLTS

CLEAR DTCs

REPAIR REAR SPEED . ;
SIGNAL CIRCUIT PERFORM “FUNCTION TEST

95827160 )
Fig. 19: DTC 37 - Erratic Rear Speed Signal

Courtesy of General Motors Corp.



INSTALL SCAN TOOL

IGNITION “ON”

DTC 38 DISPLAYED

DETERMINE WHICH SPEED
SENSOR HAS THE CONDITION
USING THE SCAN TOOL

REFER TO DTC 23, 27, OR 37
DEPENDING ON WHICH SPEED
SENSOR IS AFFECTED

95C27161

Fig. 20: DTC 38 - Wheel Speed Error
Courtesy of General Motors Corp.



DTC WILL NOT CLEAR |—————

CYCLE IGNITION
SWITCH OFF, THEN ON

INSTALL SCAN TOOL

IGNITION SWITCH “ON”

I

ANY DTC FROM 41 - 54
OR COMBINATION

ATTEMPT TO CLEAR CODES

AND ATTEMPT TO
CLEAR CODES AGAIN

DTC WILL NOT CLEAR

i DTC CLEARS

RUN THE FUNCTION TEST SEVERAL TIMES.

DID THE DTC RESET?
DTC CLEARS PERFORM ROAD TEST.

DID THE DTC RESET?

| |
DTC RESETS DTC DOES NOT RESET

|

TERMPORARILY RUN 2 NEW 5 MM (10 GA.) WIRES, ONE
FROM THE BATTERY POSITIVE POST TO 2-WAY PIN A AND
ONE FROM BATTERY NEGATIVE POST TO 2-WAY PIN B
USING HEAVY RING TERMINALS AT BATTERY END AND NEW
TERMINALS TO FIT 2-WAY AT EBCM END.

IF NO DTC RESET, CONDITION IS INTERMITTENT

|

DISCONNECT BATTERY POSITIVE AND NEGATIVE
CABLES AND EBCM 2-WAY CONNECTOR.

1

CYCLE IGNITION SWITCH OFF, THEN ON AND
ATTEMPT TO CLEAR CODES AGAIN

I

DTC WILL NOT CLEAR
|

| DTC CLEARS

MEASURE RESISTANCE (USING DVOM ON
LOWEST OHMS SCALE) BETWEEN BATTERY
POSITIVE CABLE AND 2-WAY PIN A, AND
BATTERY NEGATIVE CABLE AND 2-WAY PIN B.

| |

LESS THAN ONE OHM [| MORE THAN ONE OHM

DID THE DTC RESET?
PERFORM ROAD TEST.
DID THE DTC RESET?

RUN THE FUNCTION TEST SEVERAL TIMES.

[

DTC RESETS

DTC DOES NOT RESET

l l
REPLACE EBCM CLEAN AND TIGHTEN
CONNECTIONS OR
REPAIR WIRING AS
NEEDED IN VEHICLE
WIRING HARNESS

I

REPLACE EBCM

I PERFORM
REMOVE TEMPORARY WIRES FROM FUNCTIONAL
BETWEEN BATTERY POSTS AND EBCM. TEST

95D27162

Fig. 21: DTC’s 41-54 - Control Valves

Courtesy of General Motors Corp.




INSTALL SCAN TOOL
|

IGNITION SWITCH “ON”
I

DTC 65 OR 66 DISPLAYED
I

DTC 65 MAY BE SET BY:
* POOR POWER AND GROUND AT 2-WAY CONNECTOR
* BRAKES APPLIED WITH DLC GROUNDED
* BRAKES APPLIED DURING AN ERRATIC SPEED SIGNAL

DTC 66 MAY BE SET BY:
* POOR POWER AND GROUND AT 2-WAY CONNECTOR

IF DTC 65 OR 66 WAS NOT CAUSED BY ONE OF THE ABOVE DTC CLEARS
DTC WILL NOT CLEAR [~ CONDITIONS, OR DTC 65 IS SET, ATTEMPT TO CLEAR THE CODES [
I I
CYCLE IGNITION SWITCH OFF, THEN ON DTC CLEARS ———=| RUN THE FUNCTION TEST SEVERAL TIMES.
AND ATTEMPT TO CLEAR CODES AGAIN DiD THE DTC RESET?
T I I
DTC WILL NOT CLEAR DTC RESETS DTC DOES NOT RESET
| J
]
TEMPORARILY RUN 2 NEW 5 MM (10 GA.) IF NO DTC RESET, CONDITION IS INTERMITTENT
WIRES, ONE FROM THE BATTERY

POSITIVE POST TO 2-WAY PIN A AND I

ONE FROM BATTERY NEGATIVE POST TO DISCONNECT BATTERY POSITIVE AND HEGATIVE
2-WAY PIN B USING HEAVY RING CABLES AND EBCM 2-WAY CONNECTOR.
TERMINALS AT BATTERY END AND NEW I

TERMINALS TO FIT 2-WAY AT EBCM END. MEASURE RESISTANCE (USING DVOM ON
I LOWEST OHMS SCALE) BETWEEN BATTERY
WITCH OFF, THEN ON POSITIVE CABLE AND 2-WAY PIN A, AND
%SLET'T%':,',ES%SCLE%R %ZFDETS AGﬂN BATTERY NEGATIVE CABLE AND 2-WAY PIN B.
| ] | I
DTC WILL NOT CLEAR DTC CLEARS LESS THAN ONE OHM MORE THAN ONE OHM
I 1
— | REPLACE EBCM | | CLEAN AND TIGHTEN
RUN THE FUNCTION TEST SEVERAL TIMES. CONNECTIONS OR REPAIR
DID THE DTC RESET? .| WIRING AS NEEDED IN
PERFORM ROAD TEST. VEHICLE WIRING HARNESS
DID THE DTC RESET? |
1 L PERFORM FUNCTIONAL TEST |
DTC RESETS DTC DOES NOT RESET

I |

- REPLACE EBCM || REMOVE TEMPORARY WIRES

FROM BETWEEN BATTERY
POSTS AND EBCM.

95E27163

Fig. 22: DTC 65 Or 66 - Open Or Shorted Pump Motor Relay
Courtesy of General Motors Corp.




Fig.

DTC WILL NOT CLEAR

INSTALL SCAN TOOL

I

IGNITION SWITCH “ON"

. I

DTC 67 OR 68 DISPLAYED

|

T

CYCLE IGNITION SWITCH OFF,
THEN ON AND ATTEMPT TO

ATTEMPT TO CLEAR CODES

DTC CLEARS

CLEAR CODES AGAIN

|

DTC WILL NOT CLEAR

DTC CLEARS —

RUN THE FUNCTION TEST SEVERAL TIMES,
DID THE DTC RESET?
PERFORM ROAD TEST.
DID THE DTC RESET?

| )

DTC RESETS DTC DOES NOT RESET

|

TEMPORARILY RUN 2 NEW 5 MM (10 GA.) WIRES, ONE FROM
THE BATTERY POSITIVE POST TO 2-WAY PIN A AND ONE
FROM BATTERY NEGATIVE POST TO 2-WAY PIN B USING
HEAVY RING TERMINALS AT BATTERY END AND NEW
TERMINALS TO FIT 2-WAY AT EBCM END.

IF NO DTC RESET, CONDITION IS INTERMITTENT

| .

DISCONNECT BATTERY POSITIVE AND NEGATIVE
CABLES AND EBCM 2-WAY CONNECTOR

CYCLE IGNITION SWITCH OFF, THEN ON AND ATTEMPT TO

CLEAR CODES AGAIN

I

DTC WILL NOT CLEAR

1

MEASURE RESISTANCE (USING DVOM ON
LOWEST OHMS SCALE) BETWEEN BATTERY
POSITIVE CABLE AND 2-WAY PIN A, AND
BATTERY NEGATIVE CABLE AND 2-WAY PIN B,

DTC CLEARS

1

1 |

DID THE DTC RESET?

DID THE DTC RESET?

RUN THE FUNCTION TEST SEVERAL TIMES.

PERFORM ROAD TEST.

I
DTC RESETS
|

REPLACE BPMV

23:

95F27164

r

DTC DOES NOT RESET

|

LESS THAN ONE OHM [ | MORE THAN ONF OHM

| l
REPLACE BPMV CLEAN AND TIGHTEN
L. ) | CONNECTIONS OR
REPAIR WIRING AS
NEEDED IN VEHICLE
WIRING HARNESS

REMOVE TEMPORARY WIRES FROM

BETWEEN BATTERY POSTS AND EBCM.

PERFORM
FUNCTIONAL TEST

DTC 67 - Open Motor Circuit Or Shorted BPMV Output;

68 Locked Motor Or Shorted Motor Circuit

Courtesy of General Motors Corp.

DTC




INSTALL TECH 1

IGNITION “ON”

SINGLE DTC OF 71
THROUGH 74 IS DISPLAYED

IGNITION “OFF"

DTC'S WILL NOT CLEAR

CLEAR DTC'S

CODES CLEAR

CHECK HISTORY DTC(S)
AND DATA

THE SAME DTC WAS
PREVIOUSLY SET

REPLACE BPMV

93C76150

Fig. 24: DIC’s 71-74 - Memory Errors
Courtesy of General Motors Corp.

FIRST TIME DTC SET

l

PERFORM FUNCTIONAL TEST




INSTALL SCAN TOOL|

IGNITION SWITCH “ON”

I

DTC 81 DISPLAYED

I

IGNITION SWITCH “OFF”

I

CHECK ECM/IGN FUSE (C &K, G)
CHECK BRAKE FUSE (L & M, S &T)

|

CHECK BRAKE SWITCH STATUS WITH SCAN
TOOL. “ON" WITH BRAKE PEDAL APPLIED,
“OFF" WITH BRAKE PEDAL RELEASED.

SWITCH STATUS SWITCH STATUS
CONSTANTLY “ON” CONSTANTLY “OFF”

(O VOLTS AT EBCM (12 VOLTS AT EBCM 10
TEN PIN TERMINAL C) PIN TERMINAL C)

SWITCH STATUS
CHECKS 0K

MISADJUSTED OR FAULTY BRAKE
SWITCH. OPEN OR SHORT TO GROUND
IN CKT 420. REPAIR AS NEEDED.

PROBLEM IS INTERMITTENT. CHECK
ALL CONNECTIONS IN CKT 420 FOR
LOOSENESS OR CORROSION. REPAIR
IF NEEDED. CHECK BRAKE SWITCH
AND ADJUST WITH ENGINE RUNNING
IF NECESSARY.

MISADJUSTED OR FAULTY BRAKE
SWITCH OR SHORT TO VOLTAGE
IN CKT 420. REPAIR AS NEEDED.

CLEAR DTCs

93076151 PERFORM “FUNCTIONAL TEST”

Fig. 25: DTIC 81 - Brake Switch Circuit Shorted Or Open
Courtesy of General Motors Corp.




INSTALL SCAN TOOL

IGNITION SWITCH “ON"
1

DTC 86 DISPLAYED

IGNITION SWITCH “OFF”
1

CHECK CKT 852 FOR A SHORT TO B+ (G, L & M)

CHECK CKT 867 FOR A SHORT TO B+
(C&K,S&T)

1

CLEAR DTCs
I

PERFORM “FUNCTION TEST”

95G27165

Fig. 26: DTIC 86 - Shorted Anti-Lock Indicator Light
Courtesy of General Motors Corp.

r CHECK CKT 33 FOR A SHORT TO B+ |

I
[ CLERR DICS |

l PERFORM FUNCTIONAL TEST

S
93F76153
Fig. 27: DTC 88 - Shorted Brake
C

Courtesy of General Motors Cor
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95127167

Fig. 28: BPMV Connector Terminals (Face Side Of Connector Shown)
Courtesy of General Motors Corp.

TORQUE SPECIFICATIONS



TORQUE SPECIFICATIONS TABLE

Application
Axle Shaft NUt (4WD) & i ittt ittt e ettt eeee e
Brake Caliper Mounting Bolts ..............
Brake Caliper Lock Mounting Bolt ..........
Brakeline Hydraulic Fittings ..............
Combination Valve-To-BPMV Bolt
SEep 1 e e e e e e e e
S Y

Hub & Bearing Assembly Mounting Bolts (4WD)
Intermediate Steering Shaft

"U" Joint Pinch Bolt .........o.iiiiiin
Speed Sensor Mounting Bolts (1) ...........
Splash Shield Bolts ..ttt ttnenneennnn
Steering Gear-To-Frame Bolts ..............
Wheel Bearing Nut (2WD) (2) &

Wheel Lug Nut

With Single Rear Wheels .................

With Dual Rear Wheels

Light DULY  t i it ittt e ettt e eie e e
Heavy DULY &ttt i i i i e e

BPMV Internal Bleeder Screw ..........c.oc...
BPMV-To-Mounting Bracket Bolt .............
EBCM-TO-BPMV (3) &ttt it ittt teneneneeenns
EHCU-To-Mounting Bracket Bolt .............
Vehicle Speed Sensor Mounting Bolt ........

INCH Lbs. (N.m)

(1) - Not all models have speed sensor mounting bolts.
Some models have a speed sensor which is mounted onto

a splash shield.

(2) — See FRONT WHEEL SPEED SENSOR under REMOVAL &

INSTALLATION for proper adjustment.

(3) — Use NEW Torx bolts. Tighten bolts in a cross pattern.

WIRING DIAGRAM
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: 4WAL Brake System Wiring Diagram




