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2008 BRAKES
Antilock Brake System - Cab & Chassis Sierra, Cab &  Chassis Silverado, Sierra & Silverado
SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

Specification

Application Metric English
Brake Pipe Fittings 18 N.m 13 1b ft
BPMV Bracket Bolts 22 N.m 16 Ib ft
BPMV Mounting Bolt (JH6, JH7) 11 N.m 97 Ibin
BPMV Mounting Nuts (JD9, JF3, JF7) 9 N.m 80 Ibin
EBCM to BPMV Screws 3 N.m 27 b in
Wheel Speed Sensor Bolt - Front 17 N.m 13 Ib ft
Wheel Speed Sensor Bolt - Rear 9 N.m 80 Ibin
Yaw Rate Sensor/Lateral Accelerometer Nut 7 N.m 62 Ib in

SCHEMATIC AND ROUTING DIAGRAMS

ANTILOCK BRAKE SYSTEM SCHEMATICS
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Fig. 1. Module Power, Ground, Serial Data, Pump M otor and Brake Switch (JL4)
Courtesy of GENERAL MOTORS CORP.
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Fig. 2: Sensors (JL4)
Courtesy of GENERAL MOTORS CORP.
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Fig. 3: JF3/JF7
Courtesy of GENERAL MOTORS CORP.
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>
Fig. 4. JH6/JH7
Courtesy of GENERAL MOTORS CORP.
DIAGNOSTIC INFORMATION AND PROCEDURES
DIAGNOSTIC CODE INDEX
DIAGNOSTIC CODE INDEX
DTC Description
DTC C0035 or C0040 C0035 00: Left Front Wheel Speed Sensor Circuit
(With JL4) C0035 5A: Left Front Wheel Speed Sensor Circuitigthality

Failureg

C0040 00: Right Front Wheel Speed Sensor Cjrcuit
C0040 5A: Right Front Wheel Speed Sensor Ci
Plausibility Failur(la

DTC C0035 or C0040 C0035 02: Left Front Wheel Speed Sensor CircuiriSio
(With JF3/JF7 or Groun
JHG6/JH7) C0035 05: Left Front Wheel Speed Sensor CircuiriSio

Battery or Op
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C0035 OF: Left Front Wheel Speed Sensor Circuititar
C0035 18: Left Front Wheel Speed Sensor Circuih&
Amplitude Below Minimun

C0040 02: Right Front Wheel Speed Sensor CircwottSh
Grounc

C0040 05: Right Front Wheel Speed Sensor CircuwottSh
Battery or Open

C0040 OF: Right Front Wheel Speed Sensor Circudtiey
C0040 18: Right Front Wheel Speed Sensor Circgihd
Amplitude Below Minimun

DTC C0045 or C0050

(With JL 4)

C0045 00: Left Rear Wheel Speed Sensor Circuit

C0045 5A: Left Rear Wheel Speed Sensor Circuittiel
Signa

C0050 00: Right Rear Wheel Speed Sensor Cyrcuit
C0050 5A: Right Rear Wheel Speed Sensor Circustie
Signa

DTC C0055 or PO609

(With JF3 or JH6)

C0055 00: Rear Wheel Speed Sensor Circuit
CO0055 5A: Rear Wheel Speed Sensor PlausibilityuFeil

DTC C0110

C0110 00: Pump Motor Circtit

C0110 03: Pump Motor Circuit Voltage Below Threslipol
C0110 04: Pump Motor Open Cirduit
C0110 61: Pump Motor Circuit Actuator Stlick

DTC C0131

C0131 00: ABS/TCS System Pressure Circuit Malf

C0131 3A: ABS/TCS Pressure Sensor Incorrect Conmt

Installe

C0131 5A: ABS/TCS Pressure Circuit PlausibilitylEriae

C0131 01: ABS Pressure Circuit Short to Baftery

C0131 03: ABS/TCS Pressure Circuit Voltage Be

Threshol

C0131 06: ABS/TCS Pressure Circuit Short to Groon

Ope

C0131 55: ABS/TCS Pressure Sensor Expected Nunf
Transitions or Events not Reached

C0131 OF: ABS/TCS Pressure Sensor Erfatic

C0131 4B: ABS/TCS Pressure Sensor Calibration patihe

DTC CO0161

C0161 00: ABS/TCS Brake Switch Cirduit
C0161 5A: ABS/TCS Brake Switch Plausibility Failpre

DTC C0186

C0186 00: Lateral Accelerometer Cirguit
C0186 5A: Lateral Accelerometer Circuit Plausilpiiailurg
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DTC C0196

C0196 00: Yaw Rate Circ*it
C0196 5A: Yaw Rate Circuit Plausibility Faildire

DTC C0201

C0201 00: Antilock Brake System (ABS) Enable R
Contact Circuit

C0201 04: Antilock Brake System (ABS) Enable R
Contact Circuit Opgn

C0201 OE: Antilock Brake System (ABS) Enable R
Contact Circuit Resistance Below Thresfold

DTC C0242

C0242 00: Engine Control Module (ECM) Indicated
Malfunction

P0856: Engine Control Module (ECM) Indicated 1
Malfunction

DTC C0245

C0245 00: Wheel Speed Sensor Frequency Error
C0245 5A: Wheel Speed Sensor Plausibility Fajlure

DTC C0252

C0252 00: VSES Sensor Uncorrelated

DTC C0253

C0253 00: Centering Errpr

DTC C0299

C0299 00: Brake Booster Sensor Performpnce
C0299 5A: Brake Booster Sensor Plausibility Fallure
C0299 31: Brake Booster General Checksum Failure

DTC C0455

C0455 00: Front Steering Position Sensor Cifcuit

DTC C0550

C0550 00: Electronic Control Unit (ECU) Performgnce
C0550 01: Electronic Control Unit (ECU) Performgnce
C0550 02: Electronic Control Unit (ECU) Performgnce
C0550 03: Electronic Control Unit (ECU) Performgnce
C0550 04: Electronic Control Unit (ECU) Performgnce

DTC C0561

C0561 71: System Disabled Information Stored lav&ieria

Data Received

C0561 72: System Disabled Information Stored ABaainte

Incorrect or not Updated
C0561 74: System Disabled Information Stored Vall
Signal Protection Calculation Incorrgct

DTC C0569

C0569 00: System Configuration Erfor

DTC C0710

C0710 00: Steering Position Signal
C0710 5A: Steering Position Signal Plausibility|Eas

DTC C0O/774

C0O774 00: Low Tire Pressure System Performjance

DTC C1100 or C1101

C1100 00: Brake Booster Vacuum Sensor Perfornpance

DIAGNOSTIC STARTING POINT - ANTILOCK BRAKE SYSTEM
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Begin the system diagnosis wihagnostic System Check - Vehicle . The Diagnostic System
Check will provide the following information:

¢ The identification of the control modules which coamd the system
o The ability of the control modules to communicdmeugh the serial data circuit
o The identification of any stored diagnostic troubbeles (DTCs) and their status

The use of the Diagnostic System Check will idgrttie correct procedure for diagnosing the
system and where the procedure is located.

HYDRAULIC BRAKE BOOSTER CALIBRATION

Hydraulic Brake Booster Calibration

Perform the Diagnostic System Check for DTCs pioausing this diagnostic procedure. Refe
Diagnostic System Check - Vehicle.

For vehicles under 8600 GVWR, the EBCM calibratsslfito the Brake Booster Vacuum
Sensor to learn specific engine vacuum and brathiagacteristics of the vehicle.

If the "Power Brake Booster" activates excessieelf excessive effort of the brake pedal is
consistently required, HBB calibration may be nekd® perform the HBB calibration, perform
the following steps:

1.
2.

3.

s

Transmission in Park, engine running.

With scan tool connected to the vehicle, checlkafor DTCs. If there are any DTCs curre
diagnose and correct DTCs before proceeding.

Apply throttle pedal to attain 3000 RPM

Release throttle pedal.

Apply and hold brake pedal firmly for approxingté second, release brake pedal.
Perform this step 3 times. The entire sequenciep$$S through 5 (consisting of one
throttle apply and three brake pedal applies) shtake place within 7 seconds.

With the scan tool, navigate to the "data disptaythe EBCM and observe the "HBB
Calibration Status" parameter. It should displayiplete/success"” If not, repeat HBB
Calibration.

DTC C0035 OR C0040 (WITH JL4)

Diagnogtic Instructions
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o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptors
DTC C0035 00
Left Front Wheel Speed Sensor Circuit
DTC C0035 5A
Left Front Wheel Speed Sensor Circuit Plausibfi&iure
DTC C0040 00
Right Front Wheel Speed Sensor Circuit
DTC C0040 5A

Right Front Wheel Speed Sensor Circuit Plausibiiylure

Diagnogtic Fault Information

Shortto | Open/High | Short to Signal
Circuit Ground Resstance | Voltage |Performance

Left Front Sensor Signal Circuit CO035 00 | CO0035 00 | C003500 | CO00355A

Left Front Sensor 12 volt C0035 00| C0035 00 : C0035 5A
Reference Circuit

Right Front Sensor Signal
Circuit

Right Front Sensor 12 volt
Reference Circuit

C0040 00 | CO0040 00 | CO040 00| C0O0405A

C0040 00 | C0040 00 - C0040 5A

Circuit/System Description

The wheel speed sensor receives ignition voltaga the electronic brake control module
(EBCM) and provides a DC square wave signal backeganodule. As the wheel spins, the
EBCM uses the frequency of the square wave signaditulate the wheel speed.

Conditionsfor Runningthe DTC
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C0035 00 or C0040 00

e The ignition is ON.
e Ignition voltage is greater than 9.5 volts.

C0035 5A or C0040 5A

e The ignition is ON.

e Ignition voltage is greater than 9.5 volts.

e The brake pedal is not pressed.

e ADTC is not set for the other wheel speed cironithe same axle.

Conditionsfor Settingthe DTC

e An erratic signal output of the wheel speed seisstetected.
¢ A short to ground, open/high resistance is deteateithe wheel speed sensor signal circuit.

¢ A short to voltage, short to ground or an open/inggistance is detected on the low
reference circuit.

o A missing wheel speed sensor signal

Action Taken When the DTC Sets

e The amber ABS indicator turns ON.
e The Traction Control indicator turns ON.
e The driver information center (DIC) displays wamimessage.

Conditionsfor Clearingthe DTC

e The condition for setting the DTC is no longer prés

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids

e Inspect the back of the wheel bearing on the emcadéce for metal debris that could
cause an erratic reading with the sensor. Do moaumsagnet to clean the debris, or damage
to the encoder ring may occur.

e If 2 or more wheel speed sensors are inoperatagndise each wheel speed sensor
individually.
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o An ECE 13 response may be required, after reparamade, and DTCs are cleared,
operate the vehicle at speeds greater than 15®®/mph) to complete the self test, and
the EBCM will turn off the ABS indicator.

If the customer comments that the ABS indicat@Msonly during moist environmental
conditions: rain, snow, vehicle wash, etc., inspleetwheel speed sensor wiring for signs of
water intrusion. If the DTC is not current, clefiraTCs and simulate the effects of water
intrusion by using the following procedure:

1. Spray the suspected area with a 5 percent salta@ligron. To create a 5 percent saltw.
solution, add 2 teaspoons of salt to 8 fl oz ofewét0 g of salt to 200 ml of water).

2. Test drive the vehicle over various road surfasesps, turns, etc., above 40 km/h (25
mph) for at least 30 seconds.

3. Rinse the area thoroughly when completed.

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information
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Circuit/System Verification

Observe the scan tool Wheel Speed Sensor paraikéereading should be the same speed on
all sensors when driving in a straight line at @egpgreater than 20 km/h (13 mph).

Circuit/System Testing

IMPORTANT: It is recommended that Component Testing Is performed before
Circuit Testing when diagnosing wheel speed sensors

1. Ignition OFF, disconnect the harness connecttireaEBCM.

2. Ignition ON, test for less than 1 volt betwees litw reference circuit terminals of the
appropriate sensor listed below and ground.

e LF Sensor circuit terminal 34
e RF Sensor circuit terminal 6

o If greater than the specified value, test the lefgnence circuit for a short to voltage.
If the circuit tests normal, replace the EBCM.

3. Test for less than 1 volt between the signaluditerminals of the appropriate sensor listed
below and ground.

e LF Sensor circuit terminal 21
¢ RF Sensor circuit terminal 18

o If greater than the specified value, test the $igineuit for a short to voltage. If the
circuit tests normal, replace the EBCM.

4. Ignition OFF, test for infinite resistance betwelee low reference terminals of the
appropriate sensor listed below and ground.

e LF Sensor circuit terminal 34
e RF Sensor circuit terminal 6

o If less than the specified value, test the lowresfee circuit for a short to ground. If
the circuit tests normal, test or replace the whpekd sensor.

5. Test for infinite resistance between the follagvargnal circuit terminals of the appropriate
sensor listed below and ground.

e LF Sensor circuit terminal 21
e RF Sensor circuit terminal 18

o If less than the specified value, test the sigmalit for a short to ground. If the circ
tests normal, test or replace the wheel speedrsenso

6. Ignition OFF, disconnect the harness connecttiveahppropriate WSS.




2008 Chevrolet Silverado 1500

2008 BRAKES Antilock Brake System - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

7. Test for less than 2 ohms between the appropgoateeference circuit terminals listed

below.
e LF Sensor circuit terminals 34 at the EBCM harmessmector, and terminal 1 at the

WSS harness connector

e RF Sensor circuit terminals 6 at the EBCM harnessector, and terminal 1 at the
WSS harness connector

o If greater than the specified value, test the lef@nence circuit for an open or high
resistance. If the circuit tests normal, test piaee the wheel speed sensor.

8. Test for less than 2 ohms between the approsigiel circuit terminals listed below.

e LF Sensor circuit terminals 21 at the EBCM harmessector, and terminal 2 at the
WSS harness connector

e RF Sensor circuit terminals 18 at the EBCM harnessector, and terminal 2 at the
WSS harness connector

o If greater than the specified value, test the s$igmeuit for an open or high resistance.
If the circuit tests normal, test or replace theegltspeed sensor.

9. If all circuits test normal, replace the EBCM.

Component Testing

1. Ignition OFF, disconnect the harness connecttireasuspect wheel speed sensor.

2. Ignition On, test at the harness connector fet 2@olts between the signal circuit termii
and low reference circuit terminal.
o If not within the specified range, perform the QittSystem Testing procedure.
3. Connect a jumper wire between the signal citeurhinal on the harness side, and to the
wheel speed sensor signal circuit terminal on tISSW
4. Connect a DMM between the low reference termah#the WSS, and to the low reference
terminal on the harness connector. Set up the DIMdasure mA using the DC scale.
5. Spin the wheel very slowly. Using the DMM MIN/MA#€ature, test for 4-8 mA on the
MIN capture, and 12-16 mA on the MAX capture. Tees®r mA readings should toggle
from high to low with in the specified range.
o If not within the specified range, replace the wispeed sensor.
6. If all sensor circuits test normal, perform thecGit/System Testing procedure.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.
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e Front Wheel Speed Sensor Replacement (JD9, JF3, JF7) or Front Wheel Speed
Sensor Replacement (JH6, JH7)

e Control Module References for EBCM replacement, setup, and programming

DTC C0035 OR C0040 (WITH JF3/JF7 OR JH6/JH7)

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptors

DTC C0035 02

Left Front Wheel Speed Sensor Circuit Short to Gdou
DTC C0035 05

Left Front Wheel Speed Sensor Circuit Short to@gtor Open
DTC C0035 OF

Left Front Wheel Speed Sensor Circuit Erratic
DTC C0035 18

Left Front Wheel Speed Sensor Circuit Signal Arolé Below Minimum
DTC C0040 02

Right Front Wheel Speed Sensor Circuit Short tou@do
DTC C0040 05

Right Front Wheel Speed Sensor Circuit Short taeBator Open
DTC C0040 OF

Right Front Wheel Speed Sensor Circuit Erratic
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DTC C0040 18

Right Front Wheel Speed Sensor Circuit Signal Aiage Below Minimum

Diagnogtic Fault Information

Shortto | Open/High | Short to Signal

Circuit Ground Resstance Voltage |Performance
Left Front Sensor Signal Circuit C0035 02 - C0035 05 [C0035 18, OF
Left Front Se_nso_r 12 volt ) C0035 05 ) C0035 18, Of
Reference Circuit
E:?(E‘Jif ront Sensor Signal C0040 02 i C0040 05 | C0040 18,0F
Right Front Sensor 12 volt ) C0040 05 ) C0040 18, OF

Reference Circuit

Circuit/System Description

The wheel speed sensor receives ignition voltaga the electronic brake control module
(EBCM) and provides a DC square wave signal backeanodule. As the wheel spins, the
EBCM uses the frequency of the square wave signaditulate the wheel speed.

Conditionsfor Runningthe DTC

C0035 00 or C0040 00

e The ignition is ON.
e Ignition voltage is greater than 9.5 volts.

C0035 5A or C0040 5A

e The ignition is ON.

e Ignition voltage is greater than 9.5 volts.

e The brake pedal is not pressed.

e ADTC is not set for the other wheel speed cironithe same axle.

Conditionsfor Settingthe DTC

e An erratic signal output of the wheel speed seisstetected.
¢ A short to ground, open/high resistance is deteateithe wheel speed sensor signal circuit.
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¢ A short to voltage, short to ground or an open/inggistance is detected on the low
reference circuit.
o Wheel speed sensor power supply is less than 16 vo

¢ A missing wheel speed sensor signal
Action Taken When the DTC Sets

e The EBCM disables the Antilock Brake System (AB®acTion Control System (TCS) and
VSES for the duration of the ignition cycle.

o The electronic brake distribution (EBD) does naiction optimally.

e The ABS indicator turns ON.
e The Traction Control indicator turns ON.
o The driver information center (DIC) displays the#ee Stability System message.

Conditionsfor Clearingthe DTC

e The condition for setting the DTC is no longer prés
o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids

e Inspect the back of the wheel bearing on the emcadéce for metal debris that could
cause an erratic reading with the sensor. Do moaumsagnet to clean the debris, or damage

to the encoder ring may occur.

o If 2 or more wheel speed sensors are inoperatagndise each wheel speed sensor
individually.

o An ECE 13 response may be required, after repagramade, and DTCs are cleared,
operate the vehicle at speeds greater than 15®®/mph) to complete the self test, and
the EBCM will turn off the ABS indicator.

If the customer comments that the ABS indicat@sonly during moist environmental
conditions: rain, snow, vehicle wash, etc., inspleetwheel speed sensor wiring for signs of
water intrusion. If the DTC is not current, clefiraTCs and simulate the effects of water

intrusion by using the following procedure:

1. Spray the suspected area with a 5 percent salta@ligron. To create a 5 percent saltw.
solution, add 2 teaspoons of salt to 8 fl oz ofewét0 g of salt to 200 ml of water).

2. Test drive the vehicle over various road surfasesps, turns, etc., above 40 km/h (25
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mph) for at least 30 secon
3. Rinse the area thoroughly when completed.

Refer ence Infor mation
Schematic Reference

Antilock Brake Syssem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

Observe the scan tool Wheel Speed Sensor paraikéereading should be the same speed on
all sensors when driving in a straight line at @egpgreater than 20 km/h (13 mph).

Circuit/System Testing
With JF3/JF7

It is recommended that Component Testing is peddrbefore Circuit Testing when diagnosing
wheel speed sensors.
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. Ignition OFF, disconnect the harness connecttireaEBCM.

. Ignition ON, test for less than 1 volt betwees libw reference circuit terminals of the
appropriate sensor listed below and ground.

e LF Sensor circuit terminal 22
e RF Sensor circuit terminal 6

o If greater than the specified value, test the lefgnence circuit for a short to voltage.
If the circuit tests normal, replace the EBCM.

. Test for less than 1 volt between the signalditerminals of the appropriate sensor listed
below and ground.

e LF Sensor circuit terminal 34
¢ RF Sensor circuit terminal 18

o If greater than the specified value, test the $igineuit for a short to voltage. If the
circuit tests normal, replace the EBCM.

. Ignition OFF, test for infinite resistance betweee low reference terminals of the
appropriate sensor listed below and ground.

e LF Sensor circuit terminal 22
e RF Sensor circuit terminal 6

o If less than the specified value, test the lowresfee circuit for a short to ground. If
the circuit tests normal, test or replace the whpekd sensor.

. Test for infinite resistance between the folloyvemgnal circuit terminals of the appropriate
sensor listed below and ground.

e LF Sensor circuit terminal 34
¢ RF Sensor circuit terminal 18

o If less than the specified value, test the sigmalit for a short to ground. If the circ
tests normal, test or replace the wheel speedrsenso

. Ignition OFF, disconnect the harness connecttiveahppropriate WSS.

. Test for less than 2 ohms between the appropgaateeference circuit terminals listed
below.

e LF Sensor circuit terminals 22 at the EBCM harmessmector, and terminal 1 at the
WSS harness connector

¢ RF Sensor circuit terminals 6 at the EBCM harnessector, and terminal 1 at the
WSS harness connector

o If greater than the specified value, test the lef@nence circuit for an open or high
resistance. If the circuit tests normal, test piaee the wheel speed sensor.

~ Test for less than 2 ohms between the anpromianal circuit terminals listed below.
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9.

e LF Sensor circuit terminals 34 at the EBCM harmessmector, and terminal 2 at the
WSS harness connector

¢ RF Sensor circuit terminals 18 at the EBCM harnessector, and terminal 2 at the
WSS harness connector

o If greater than the specified value, test the s$igmeuit for an open or high resistance.
If the circuit tests normal, test or replace thegltspeed sensor.

If all circuits test normal, replace the EBCM.

Circuit/System Testing

With JH6/JH7

It is recommended that Component Testing is peddrbefore Circuit Testing when diagnosing
wheel speed sensors.

1.
2.

Ignition OFF, disconnect the harness connecttireaEBCM.

Ignition ON, test for less than 1 volt betweem litw reference circuit terminals of the
appropriate sensor listed below and ground.

e LF Sensor circuit terminal 16
e RF Sensor circuit terminal 27

o If greater than the specified value, test the lefgnence circuit for a short to voltage.
If the circuit tests normal, replace the EBCM.

Test for less than 1 volt between the signaluditerminals of the appropriate sensor listed
below and ground.

e LF Sensor circuit terminal 15
¢ RF Sensor circuit terminal 26

o If greater than the specified value, test the $igineuit for a short to voltage. If the
circuit tests normal, replace the EBCM.

Ignition OFF, test for infinite resistance betwalee low reference terminals of the
appropriate sensor listed below and ground.

e LF Sensor circuit terminal 16
¢ RF Sensor circuit terminal 27

o If less than the specified value, test the lowresfee circuit for a short to ground. If
the circuit tests normal, test or replace the whpekd sensor.

Test for infinite resistance between the follayvagnal circuit terminals of the appropriate
sensor listed below and ground.
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e LF Sensor circuit terminal 15
e RF Sensor circuit terminal 26
o If less than the specified value, test the sigmalit for a short to ground. If the circ
tests normal, test or replace the wheel speedrsenso
6. Test for less than 2 ohms between the appropgoateeference circuit terminals listed
below.
e LF Sensor circuit terminals 16 at the EBCM harmessector, and terminal A at the
WSS harness connector
e RF Sensor circuit terminals 27 at the EBCM harnessector, and terminal A at the
WSS harness connector
o If greater than the specified value, test the lef@nence circuit for an open or high
resistance. If the circuit tests normal, test ptaee the wheel speed sensor.
7. Test for less than 2 ohms between the appromsigiel circuit terminals listed below.
e LF Sensor circuit terminals 15 at the EBCM harmessector, and terminal B at the
WSS harness connector
e RF Sensor circuit terminals 26 at the EBCM harnessector, and terminal B at the
WSS harness connector
o If greater than the specified value, test the s$igmeuit for an open or high resistance.
If the circuit tests normal, test or replace theegltspeed sensor.

8. If all circuits test normal, replace the EBCM.

Component Testing

1. Ignition OFF, disconnect the harness connecttireasuspect wheel speed sensor.
2. Ignition On, test at the harness connector fet 2@olts between the signal circuit termii
and low reference circuit terminal.
o If not within the specified range, perform the QittSystem Testing procedure.
3. Connect a jumper wire between the signal citeurhinal on the harness side, and to the
wheel speed sensor signal circuit terminal on tIS&SW

4. Connect a DMM between the low reference termah#the WSS, and to the low reference
terminal on the harness connector. Set up the DdMMdasure mA using the DC scale.

5. Spin the wheel very slowly. Using the DMM MIN/MAj€ature, test for 4-8 mA on the
MIN capture, and 12-16 mA on the MAX capture. Tees®r mA readings should toggle
from high to low with in the specified range.

o If not within the specified range, replace the wispeed sensor.
6. If all sensor circuits test normal, perform thecGit/System Testing procedure.
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Repair Procedur es

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Front Wheel Speed Sensor Replacement (JD9, JF3, JF7) or Front Wheel Speed
Sensor Replacement (JH6, JH7)

e Control Module References for EBCM replacement, setup, and programming

DTC C0045 OR C0050 (WITH JL4)

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptors
DTC C0045 00
Left Rear Wheel Speed Sensor Circuit
DTC C0045 5A
Left Rear Wheel Speed Sensor Circuit Erratic Signal
DTC C0050 00
Right Rear Wheel Speed Sensor Circuit
DTC C0050 5A

Right Rear Wheel Speed Sensor Circuit Erratic $igna

Diagnogtic Fault Information

Shortto | Open/High | Short to Signal
Circuit Ground Resstance | Voltage |Performance

Left Rear Sensor Signal Circuit C0045 00 | C004500 | C0045 00 | C0045 5A

Left Rear Sensor 12 volt i C0045 00 - C0045 5A
Reference Circuit
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Right Rear Sensor Signal CircuitCO050 00 | C0050 00 | CO050 00 | CO0050 5A

Right Rear Sensor 12 volt i C0050 00 - C0050 5A
Reference Circuit

Circuit/System Description

The wheel speed sensor receives ignition voltaga the electronic brake control module
(EBCM) and provides a DC square wave signal backeanodule. As the wheel spins, the
EBCM uses the frequency of the square wave signaditulate the wheel speed.

Conditionsfor Runningthe DTC

C0045 00 or C0O050 00

e The ignition is ON.
e Ignition voltage is greater than 9.5 volts.

C0045 5A or C0050 5A

e The ignition is ON.

e Ignition voltage is greater than 9 volts.

e The brake pedal is not pressed.

e ADTC is not set for the other wheel speed cironithe same axle.

Conditionsfor Settingthe DTC

e An erratic signal output of the wheel speed seisstetected.

¢ A short to voltage, open or ground is detectechenwtheel speed sensor signal circuit.
e A open or short to ground in the wheel speed semsmiit supply voltage.

o A missing wheel speed sensor signal

Action Taken When the DTC Sets

e The amber ABS indicator turns ON.
e The Traction Control indicator turns ON.
¢ The driver information center (DIC) displays therming message.

Conditionsfor Clearingthe DTC

e The condition for setting the DTC is no longer prés
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o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids

e Inspect the back of the wheel bearing on the emcadéce for metal debris that could
cause an erratic reading with the sensor. Do moaumsagnet to clean the debris, or damage
to the encoder ring may occur.

e If 2 or more wheel speed sensors are inoperatagndise each wheel speed sensor
individually.

o An ECE 13 response may be required, after reparamade, and DTCs are cleared,
operate the vehicle at speeds greater than 15®®/mph) to complete the self test, and
the EBCM will turn off the ABS indicator.

If the customer comments that the ABS indicat@Msonly during moist environmental
conditions: rain, snow, vehicle wash, etc., inspleetwheel speed sensor wiring for signs of
water intrusion. If the DTC is not current, clefiraTCs and simulate the effects of water
intrusion by using the following procedure:

1. Spray the suspected area with a 5 percent salta@ligron. To create a 5 percent saltw.
solution, add 2 teaspoons of salt to 8 fl oz ofewét0 g of salt to 200 ml of water).

2. Test drive the vehicle over various road surfasesps, turns, etc., above 40 km/h (25
mph) for at least 30 seconds.

3. Rinse the area thoroughly when completed.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Refer ence
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e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

Observe the scan tool Wheel Speed Sensor paraiikéereading should be the same speed on
all sensors when driving in a straight line at @egpgreater than 20 km/h (13 mph).

Circuit/System Testing

It is recommended that Component Testing is peddrbefore Circuit Testing when diagnosing
wheel speed sensors.

1.
2.

Ignition OFF, disconnect the harness connecttireaEBCM.

Ignition ON, test for less than 1 volt betweem litw reference circuit terminals of the
appropriate sensor listed below and ground.

e LR Sensor circuit terminal 20
¢ RR Sensor circuit terminal 31

o If greater than the specified value, test the lefgnence circuit for a short to voltage.
If the circuit tests normal, replace the wheel dpssnsor.

Test for less than 1 volt between the signaluditerminals of the appropriate sensor listed
below and ground.

e LR Sensor circuit terminal 33
¢ RR Sensor circuit terminal 19

o If greater than the specified value, test the $igineuit for a short to voltage. If the
circuit tests normal, replace the wheel speed senso

Ignition OFF, test for infinite resistance betwalee low reference terminals of the
appropriate sensor listed below and ground.

e LR Sensor circuit terminal 20
e RR Sensor circuit terminal 31
o If less than the specified value, test the lowresfee circuit for a short to ground. If
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the circuit tests normal, test or replace the whpekd sensc
5. Test for infinite resistance between the follagvargnal circuit terminals of the appropriate
sensor listed below and ground.
e LR Sensor circuit terminal 33
¢ RR Sensor circuit terminal 19
o If less than the specified value, test the sigmalit for a short to ground. If the circ
tests normal, test or replace the wheel speedrsenso
6. Ignition OFF, disconnect the harness connecttiveahppropriate WSS.
7. Test for less than 2 ohms between the appropgoateeference circuit terminals listed
below.
e LR Sensor circuit terminals 20 at the EBCM harmessector, and terminal A at the
WSS harness connector
e RR Sensor circuit terminals 31 at the EBCM harnessector, and terminal A at the
WSS harness connector
o If greater than the specified value, test the lef@nence circuit for an open or high
resistance. If the circuit tests normal, test ptaee the wheel speed sensor.
8. Test for less than 2 ohms between the approsigiel circuit terminals listed below.
e LR Sensor circuit terminals 33 at the EBCM harmessector, and terminal B at the
WSS harness connector

¢ RR Sensor circuit terminals 19 at the EBCM hargessector, and terminal B at the
WSS harness connector

o If greater than the specified value, test the s$igmeuit for an open or high resistance.
If the circuit tests normal, test or replace theegltspeed sensor.

9. If all circuits test normal, replace the EBCM.
Component Tegting

1. Ignition OFF, disconnect the harness connecttireasuspect wheel speed sensor.

2. Ignition On, test at the harness connector fet 2@olts between the signal circuit termii
and low reference circuit terminal.

o If not within the specified range, perform the QittSystem Testing procedure.

3. Connect a jumper wire between the signal citeurninal on the harness side, and to the
wheel speed sensor signal circuit terminal on tISSW

4. Connect a DMM between the low reference termah#the WSS, and to the low reference
terminal on the harness connector. Set up the DdMMdasure mA using the DC scale.

5. Spin the wheel very slowly. Using the DMM MIN/MA#€ature, test for 4-8 mA on the
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MIN capture, and 1-16 mA on the MAX capture. The sensor mA readingsilshtoggle
from high to low with in the specified range.

o If not within the specified range, replace the wispeed sensor.
6. If all sensor circuits test normal, perform thecGit/System Testing procedure.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Rear Whed Speed Sensor Replacement
e Control Module References for EBCM replacement, setup, and programming

DTC C0055 OR P0609 (WITH JF3 OR JH6)

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptors
DTC C0055 00

Rear Wheel Speed Sensor Circuit
DTC C0055 5A

Rear Wheel Speed Sensor Plausibility Failure

Diagnogtic Fault Information

Shortto | Open/High | Short to Signal
Circuit Ground Resstance | Voltage |Performance

Rear Wheel Speed Sensor Signalo055 00 | C0055 00 | C0055 00| CO0055 5A

Circuit/System Description

The electronic control module (ECM) converts theadeom the vehicle speed sensor to a 128K
pulses/mile signal. The electronic brake controtiube (EBCM) uses the vehicle speed signal
from the ECM in order to calculate the rear wheelesl.
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Conditionsfor Runningthe DTC

C0055 00

e The ignition is ON.
e Ignition voltage is greater than 9.5 volts.

CO0055 5A

e The ignition is ON.

e Ignition voltage is greater than 9.5 volts.

e The brake pedal is not pressed.

e ADTC is not set for the other wheel speed cironithe same axle.

Conditionsfor Settingthe DTC
C0055 00

e An open is detected on the rear wheel speed ssigsa circuit.
e A short to ground is detected on the rear wheeaddgensor signal circuit.
o A short to voltage is detected on the rear whestdsensor signal circuit.

CO0055 5A
The EBCM detects an erratic rear wheel speed signal

Action Taken When the DTC Sets

e The EBCM disables the Antilock Brake System (AB$®tTion Control System (TCS) for
the duration of the ignition cycle.

o The electronic brake distribution (EBD) does naiction optimally.
e The ABS indicator turns ON.

Conditionsfor Clearingthe DTC

e The condition for setting the DTC is no longer prés

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids
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If 2 or more wheel speed sensors are inoperatagndse each wheel speed sensor individ

An ECE 13 response may be required, after repagramade, and DTCs are cleared, operate the
vehicle at speeds greater than 13 km/h (8 mphpngtete the self test, and the EBCM will turn
off the ABS indicator.

C0055 5A, 00

If the customer comments that the ABS indicat@Msonly during moist environmental
conditions: rain, snow, vehicle wash, etc., inspleetwheel speed sensor wiring for signs of
water intrusion. Also, a condition may result istared history DTC C0055, this DTC can setl
customer turns the ignition key from the RUN paositio the ACCESSORY and leaves it for
more than 1 second. The DTC may be stored in kiskoe to a software condition in the EBC
and no repairs are necessary. If the ABS indigdtmninates intermittently, clear all DTCs and
simulate the effects of water intrusion by usingfibilowing procedure:

1. Spray the suspected area with a 5 percent salta@ligron. To create a 5 percent saltw.
solution, add 2 teaspoons of salt to 8 fl oz ofewét0 g of salt to 200 ml of water).

2. Test drive the vehicle over various road surfasesps, turns, etc., above 40 km/h (25
mph) for at least 30 seconds.

3. Rinse the area thoroughly when completed.

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Circuit/System Testing

1. Use a scan tool in order to clear the DTCs. Cywagnition to OFF and then start the
engine. A current failure will set a DTC.

o If the DTC does not reset, go to Diagnostic Aids.
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2. Turn OFF the ignition and disconnect the EBCMkas connector. At the EBCM harness
connector terminal 31 W/JF3 or terminal 20 W/JH&t for 10 volts on the vehicle speed
signal circuit.

o If the voltage is below 10 volts, test for an opershort to ground on the vehicle
speed signal circuit. If all circuits test normaplace the EBCM.

3. Ignition ON, verify that a test lamp does naifinates between the vehicle speed signal
circuit terminal 31 W/JF3 or terminal 20 W/JH6 agrdund.

o If the test lamp illuminate, test the vehicle spegaal circuit for a short to B+. If the
circuit tests normal, replace the EBCM.

4. If all circuits test normal, replace the PCM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM/BPMV or PCM replacement, setup, and paogming

DTC CO0110

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0110 00
Pump Motor Circuit
DTC C0110 03
Pump Motor Circuit Voltage Below Threshold
DTC C0110 04
Pump Motor Open Circuit

DTC C0110 61
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Pump Motor Circuit Actuator Stu

Circuit/System Description

The pump motor is an integral part of the brakessnee modulator valve (BPMV), while the
pump motor relay is integral to the electronic lerakntrol module (EBCM). The pump motor
relay is not engaged during normal system operatMren antilock brake system (ABS) or
traction control system (TCS) operation is requitetlEBCM activates the pump motor relay
and ground circuit is provided to the pump motor.

Conditionsfor Runningthe DTC

e The ignition switch is in the ON position.
e Initialization is complete.

Conditionsfor Settingthe DTC

e The EBCM motor drive circuit detects a short tadxgt positive, or open ground circuit,
and a continuously on or off motor.

e The pump motor continues to rotate briefly aftdivation creating a feedback voltage. -
EBCM sets the code if the measured feedback voitaljeates a binding or stalled pump
motor.

Action Taken When the DTC Sets

e The EBCM disables the ABS/TCS/VSES for the duratibtine ignition cycle.
e The ABS indicator turns ON.

e The Traction Control and VSES indicators turn ON.

e The Traction Control and StabiliTrak displayed ba& DIC.

Conditionsfor Clearingthe DTC

o The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics
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Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without

JL4)

Electrical Information Reference

e Circuit Testing
e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections

e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Testing

1.

2.

Ignition OFF, disconnect the EBCM harness commeantd connect a test lamp between the
battery positive voltage circuit terminal goingthe ABS pump motor, and to ground.

Ignition ON, verify that the test lamp illuminate

o If the test lamp does not illuminate, repair thempr high resistance in the battery
positive voltage circuit.

Connect a test lamp between the battery positiitage circuit and pump motor ground
circuit at the EBCM connector, verify that the tieshp illuminates.

o If the test lamp does not illuminate, repair thempr high resistance in the pump
motor ground circulit.

Ignition OFF, remove the EBCM from the BPMV.

Inspect the EBCM to BPMV connector for conditisnsh as damage, corrosion, or
presence of brake fluid.

o If connector corrosion or damage is evident, repBEeMV and/or EBCM as
necessary.

o If brake fluid is present, replace both BPMV and(hB
Connect the EBCM harness to the EBCM with the BPll separated.
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7. Connect a test lamp between the pump motor tsraoternal EBCM side.
8. Ignition ON, use the scan tool to perform the piotor Test.

o If test lamp illuminates replace the BPMV.

o If test lamp does not illuminate replace the EBCM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Brake Pressure M odulator Valve Replacement (JD9, JF3, JF7) or Brake Pressure
M odulator Valve Replacement (JH6, JH7)

e Control Module References for EBCM replacement, setup, and programming

DTC C0131

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptors

DTC C0131 00
ABS/TCS System Pressure Circuit Malfunction
DTC C0131 3A
ABS/TCS Pressure Sensor Incorrect Component ledtall
DTC C0131 5A
ABS/TCS Pressure Circuit Plausibility Failure
DTC C0131 01
ABS Pressure Circuit Short to Battery

DTC C0131 03
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ABS/TCS Pressure Circuit Voltage Below Thres|

DTC C0131 06

ABS/TCS Pressure Circuit Short to Ground or Open

DTC C0131 55

ABS/TCS Pressure Sensor Expected Number of Transitr Events not Reached

DTC C0131 OF

ABS/TCS Pressure Sensor Erratic

DTC C0131 4B

ABS/TCS Pressure Sensor Calibration not Learned

Diagnogtic Fault Information

Shortto | Open/High | Short to Signal
Circuit Ground Resstance | Voltage |Performance
Brake Pressure Sensor Signa C0131 3A,
Circuit C0131 03| C013100 | C013101 5A, OF, 4B

Circuit/System Description

The electronic brake control module (EBCM) usesiirippm the brake pressure sensor for more

accurate control during a vehicle stability enhame system (VSES) event.

Conditionsfor Runningthe DTC

e The ignition switch is in the ON position.
e Ignition voltage is greater than 9.5 volts.

Conditionsfor Settingthe DTC

e Internal pressure sensor line fault.
e Pressure signal does not correlate to estimatessufesover time.

o Brake Signal does not correlate to Pressure Signal.

e Signal is erratic and changes faster than phygiedtwed.
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Action Taken When the DTC Sets

e The EBCM disables the antilock brake system (AB&}tton control system/(TCS) and
vehicle stability enhancement system/(VSES) fordilm&ation of the ignition cycle.

e The ABS/TCS and stabilitrak indicator turns ON.
e The Service Traction Control, and stabilitrak dagigld on the DIC.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids

The brake fluid pressure sensor is integral tdBf&V/EBCM. The brake fluid pressure sensor
IS not serviceable. After replacing a BPMV andER&C resets as a current code, it may be
necessary to perform a brake pressure sensorataiwith the Tech 2 in ABS, special
function.

Refer ence Infor mation
Schematic Reference

Antilock Brake Syssem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs
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Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Testing

1. Apply and release brake pedal. Verify brake laogesate properly.
o If brake lamps do not operate properly, refeBgmptoms- Lighting
2. Replace EBCM/brake pressure modulator valve (BIp&Bgembly.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Brake Pressure M odulator Valve Replacement (JD9, JF3, JF7) or Brake Pressure
M odulator Valve Replacement (JH6, JH7)

e Electronic Brake Control M odule Replacement (JH6, JH7) or Electronic Brake
Control Module Replacement (JD9, JF3, JF7)

e Control Module References for EBCM replacement, setup, and programming

DTC CO0161

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0161 00

ABS/TCS Brake Switch Circuit
DTC C0161 5A

ABS/TCS Brake Switch Plausibility Failure

Circuit/System Description

The EBCM receives a serial data message from BGhle brake pedal is applied and to
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ensure that the states of their feedback circgrsa

Conditionsfor Runningthe DTC

e The ignition is ON.
e The vehicle speed is greater than 16 km/h (10 mph).
e The ignition voltage is greater than 9.5 volts.

Conditionsfor Settingthe DTC

e The brake pedal is sensed as applied for 6 minutes.
o The vehicle speed is greater than 21 km/h (13 mph).

Action Taken When the DTC Sets
The ABS/TCS/VSES if equipped, remains functional.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids
The DTC C0161 00 can be set if the brake switelpied while accelerating.
Refer ence Infor mation

Schematic Reference

Antilock Brake Sysem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)
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Electrical Infor mation Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification
With the ignition ON, use a scan tool to display@XTor the body control module (BCM).

o If DTC C0277 is present, refer Riagnostic Trouble Code (DTC) Ligt - Vehicle.

e If no DTCs are present, go to Diagnostic Aids.

Repair Verification

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

DTC CO0186

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptors
DTC C0186 00

Lateral Accelerometer Circuit
DTC C0186 5A

Lateral Accelerometer Circuit Plausibility Failure

Diagnogtic Fault Information
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Shortto | Open/High | Shortto Signal
Circuit Ground Redstance | Voltage |[Performance

Lateral Accelerometer Supply
Voltage Circuit C0186 00| C0186 00

Lateral Accelerometer

Communication High Circuit | CO18600| CO18600 | C018600 | C0186 5A
Lateral Accelerometer C0186 00| C0186 00 | C0186 00| C0186 5A
Communication Low Circuit

Lateral Accelerometer ) C0186 00 ) _

Communication Ground Circuit

Circuit/System Description

The lateral accelerometer and the yaw rate seasersombined into one sensor external to the
electronic brake control module (EBCM). The vehstigbility enhancement system (VSES) |
the lateral accelerometer input when calculatiegdiasired yaw rate.

Conditionsfor Runningthe DTC
The ignition switch is in the ON position.
Conditionsfor Settingthe DTC

o The yaw/lateral combination sensor fails an intesad test.
e Communication is lost between the EBCM and the lgdaral combination sensor.

Action Taken When the DTC Sets
One or more of the following actions may occur:

¢ The vehicle stability enhancement system (VSES8isabled.
¢ Traction control system (TCS) is disabled.
e The TCS/VSES indicators turn ON.

o The driver information center (DIC) displays the\#ee Traction Control, and or Service
StabiliTrak message.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.
o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
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consecutive drive cycle

Refer ence Infor mation
Schematic Reference

Antilock Brake Syssem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

1. Ignition ON, observe the scan tool Lateral Acaaleeter Signal parameter. The reading
should be 2.3-2.7 volts.

2. Ignition ON, observe the scan tool Yaw Rate Sepacameter. The reading should be 2.3-
2.7 volts.

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveayaw rate/lateral accelerometer.
2. Test for less than 2 ohms of resistance betweeground circuit terminal 1 and ground.
o If greater than the specified range, test the graincuit for an open/high resistance.
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3. Ignition ON, test for 11.8 - 12.2 volts betweka 1.2-volt reference circuit terminal 4 and
ground.

o If less than the specified range, test the 12n&déirence circuit for a short to ground
or an open/high resistance. If the circuit testsnad, replace the EBCM.

4. Test for 5.5-7.0 volts between the CAN circurtvimal 3 and ground.

o If greater than the specified range, test the Ciblit for a short to voltage. If the
circuit tests normal, replace the EBCM.

o If less than the specified range, test the CANudirfor a short to ground or an
open/high resistance. If the circuit tests normggd)ace the EBCM.

5. Test for 5.5-7.0 volts between the CAN circuitimal 2 and ground.

o If greater than the specified range, test the Ciblit for a short to voltage. If the
circuit tests normal, replace the EBCM.

o If less than the specified range, test the CANudirfor a short to ground or an
open/high resistance. If the circuit tests normggd)ace the EBCM.

6. Test for infinite ohm of resistance between tAdircuit High, and Low terminals 2 and
3.

o If less than the specified range, test the CANudisdor a shorted to each other. If the
circuit tests normal, replace the EBCM.

7. If all circuits test normal, test or replace ylasv rate/lateral accelerometer sensor.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM replacement, setup and programming

DTC C0196

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptors

DTC C0196 00

Yaw Rate Circuit
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DTC C0196 5A

Yaw Rate Circuit Plausibility Failure

Diagnogtic Fault Information

Shortto | Open/High | Short to Signal
Circuit Ground Resstance | Voltage |Performance
Yaw Rate Supply Voltage | ~5196 09 | c0196 00 : :
Circuit
éﬁ‘g’uﬁate CAN Bus High C0196 00| C0196 00 | C0196 00| CO196 5A
éﬁ‘g’uﬁate CAN Bus Low C0196 00| C0196 00 | C0196 00| CO196 5A
Yaw Rate Ground Circuit - C0196 00 - -

Circuit/System Description

The lateral accelerometer and the yaw rate seasersombined into one sensor external to the
electronic brake control module (EBCM). The vehgtigbility enhancement system (VSES) |
the lateral accelerometer input when calculatiegdisired yaw rate. The usable output signal is
a serial data signal CAN high and CAN low seriagbdarcuits.

Conditionsfor Runningthe DTC
The ignition switch is in the ON position.
Conditionsfor Settingthe DTC

o The yawl/lateral combination sensor fails an intesa# test.
o« Communication is lost between the EBCM and the lgairial combination sensor.
e The correlation error between the yaw/lateral coaiion sensor and steering angle sensor.

Action Taken When the DTC Sets
One or more of the following actions may occur:

e The vehicle stability enhancement system (VSES8jsebled.

¢ Traction control system (TCS) is disabled.

e The TCS/VSES indicators turn ON.

e The driver information center (DIC) displavs thea\ee Traction Control. and or Service
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StabiliTrak messag:

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids
Possible causes of this DTC are as follows:

e CAN HI and CAN LO circuits shorted together
e CAN HI or CAN LO circuit shorted to ground
e CAN HI or CAN LO circuit shorted to voltage

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information
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Circuit/System Verification
Ignition ON, observe the scan tool Lateral Acaaieeter Signal parameter. The reading

should be 2.3-2.7 volts.
Ignition ON, observe the scan tool Yaw Rate Sepacameter. The reading should be 2.3-

2.7 volts.

1.

2.

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveayaw rate/lateral accelerometer.

2. Test for less than 2 ohms of resistance betweeground circuit terminal 1 and ground.
o If greater than the specified range, test the graintuit for an open/high resistance.

Ignition ON, test for 11.8 - 12.2 volts betweka .2-volt reference circuit terminal 4 and

ground.
o If less than the specified range, test the 12r&dirence circuit for a short to ground

or an open/high resistance. If the circuit testsnad, replace the EBCM.
4. Test for 5.5-7.0 volts between the CAN circurtvimal 3 and ground.
o If greater than the specified range, test the Ciblit for a short to voltage. If the
circuit tests normal, replace the EBCM.
o If less than the specified range, test the CANudirfor a short to ground or an
open/high resistance. If the circuit tests normggd)ace the EBCM.
5. Test for 5.5-7.0 volts between the CAN circuitimal 2 and ground.
o If greater than the specified range, test the Ciblit for a short to voltage. If the
circuit tests normal, replace the EBCM.
o If less than the specified range, test the CANudirfor a short to ground or an
open/high resistance. If the circuit tests normggd)ace the EBCM.
6. Test for infinite ohm of resistance between tAdircuit High, and Low terminals 2 and

3.

3.

o If less than the specified range, test the CANudisdor a shorted to each other. If the

circuit tests normal, replace the EBCM.

7. If all circuits test normal, test or replace ylasv rate/lateral accelerometer sensor.

Repair Procedures
Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM replacement, setup and programming
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DTC C0201

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0201 00
Antilock Brake System (ABS) Enable Relay Contacet(it
DTC C0201 04
Antilock Brake System (ABS) Enable Relay Contactit Open
DTC C0201 OE
Antilock Brake System (ABS) Enable Relay Contact(it Resistance Below Threshold
Cir cuit/System Description

The solenoid relay, located within the electromiake control module (EBCM), supplies battery
voltage to all of the valve solenoids.

Conditionsfor Runningthe DTC

e Ignition voltage is greater than 9.5 volts.
e The solenoid relay is commanded ON.

Conditionsfor Settingthe DTC
One or more of the following conditions exists:

e The EBCM detects an open in the battery positive&ge circuit to the solenoid valve
relay.

e The EBCM detects a stuck open solenoid valve retan open circuit between the
solenoid valve relay and solenoid valves.

Action Taken When the DTC Sets
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o The EBCM disables the antilock brake system (AB&}tton control system
(TCS)/dynamic rear proportion (DRP) for the duratad the ignition cycle.

e The ABS indicator turns ON.
e The Traction Control indicator turns ON.
e The red brake warning indicator turns ON.

o The driver information center (DIC) displays theFBECE BRAKE
SYSTEM/TRACTION SYSTEM message.

Conditionsfor Clearingthe DTC

e The condition for setting the DTC is no longer prés

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information




2008 Chevrolet Silverado 1500

2008 BRAKES Antilock Brake System - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Circuit/System Verification

Ignition ON, observe the scan tool EBCM Batterytdge Signal parameter. The reading should
be battery voltage.

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttireaEBCM.
2. Test for less than 2 ohm of resistance betweegribund terminals 38 and 12 to ground.

o If greater than the specified range, test the graintuits for an open/high resistance.
3. Verify that a test lamp illuminates between thRet&minals 25 and 13 and ground.

o If the test lamp does not illuminate, test the B¢uwts for a short to ground or an
open/high resistance.

4. If all circuits test normal, replace the EBCIM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM replacement, setup, and programming

DTC C0242

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0242 00

Engine Control Module (ECM) Indicated TCS Malfumcti
DTC P0856

Engine Control Module (ECM) Indicated TCS Malfumcti

Circuit/System Description

The electronic brake control module (EBCM) andahaine control module (ECM)
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simultaneously control the traction control. The@E\B sends a serial data message to the |
requesting torque reduction. When certain ECM Daiesset, the ECM will not be able to
perform the torque reduction for traction contkerial data message is sent to the EBCM
indicating that traction control is not allowed.

Conditionsfor Runningthe DTC

e The ignition is ON.
e Ignition voltage is greater than 8 volts.

Conditionsfor Settingthe DTC

The ECM diagnoses a condition preventing the engamérol portion of the traction control
function and sends a serial data message to thé&/EBdicating that torque reduction is not
allowed. The ECM will typically set a DTC and thBEM will set this DTC.

Action Taken When the DTC Sets

e The EBCM disables the TCS for the duration of gmétion cycle.
e The Traction Off indicator turns ON.

o The DIC displays the Service Traction Control mgssa

e The ABS remains functional.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present tr@DTC is cleared with a scan tool.

e The electronic brake control module (EBCM) autonaty clears the history DTC when a
current DTC is not detected in 100 consecutiveedeicles.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
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JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

Verify that no DTCs are set in the ECM.

¢ If DTCs are set, refer tBymptoms - Engine Controls.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References

DTC C0245

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0245 00

Wheel Speed Sensor Frequency Error
DTC C0245 5A

Wheel Sneed Sensor Plausibilitv Failure
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Diagnogtic Fault Information

Shortto | Open/High | Short to Signal
Circuit Ground Resstance | Voltage |Performance

Wheel Speed Sensor Frequency i i
Errer C0245 00, 54

>

Circuit/System Description

The wheel speed sensor receives a 12-volt powgtysupltage from the electronic brake
control module (EBCM) and provides an output signahe EBCM. As the wheel spins, the
wheel speed sensor sends the EBCM a DC squaresigamat. The EBCM uses the frequency of
the square wave signal to calculate the wheel speed

Conditionsfor Runningthe DTC

e The ignition is ON.

Ignition voltage is greater than 9.5 volts.
No wheel speed sensor faults exist.
Brake is not applied.

e Vehicle is not cornering.

o No wheel spinning is detected.

Conditionsfor Settingthe DTC

Wheel speed differences between one wheel andhbesas greater than 25 percent.

Action Taken When the DTC Sets

o Antilock Brake System (ABS), Traction Control Syst€TCS) and Vehicle Stability
Enhancement System (VSES) are disabled for theimdeveof the ignition cycle.

e The ABS and Stabilitrak indicator turns ON.
e The service Traction Control and Stabilitrak digplan the DIC.

Conditionsfor Clearingthe DTC

e The DTC becomes history when the conditions fdimgethe DTC are no longer present.
e The history DTC clears after 100 malfunction-frgeition cycles.
e The EBCM receives a clear code command from the teca.

Diaonogic Aids
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¢ Faulty wheel speed sensor will not set this DTC.
¢ A vehicle using a space saver spare will not setcthde.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

Inspect for one tire that has improper air pressulienproper size.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

DTC C0252

Diagnogtic Instructions

e Perform thdDiaanostic Svstem Check - Vehicle prior to usina this diagnostic procedure.
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o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0252 00

VSES Sensor Uncorrelated

Circuit/System Description

The vehicle stability enhancement system (VSE&gtiwated by the electronic brake control
module (EBCM) and monitors the yaw rate/lateraetamometer sensor, and steering wheel
angle sensor inputs to ensure they correlate wiitiem desired ranges.

Conditionsfor Runningthe DTC

e The steer angle has been centered.

e The VSES is active.

e The centered lateral acceleration value is lessQt&ag.
e The yaw rate error is less than 6 degrees/second.

Conditionsfor Settingthe DTC
One of the following conditions exists:

e The DTC sets when VSES is engaged for 10 secortdshe yaw rate error always in
either understeer or oversteer.

e The yaw rate error is greater then 10 degrees/ddoo® seconds, and the yaw has not
changed and the lateral acceleration is less tfag.0

Action Taken When the DTC Sets
One or more of the following actions may occur:

e The EBCM disables the ABS/TCS/VSES for the duratibtine ignition cycle.

e The ABS and VSES indicators illuminate.

o The driver information center (DIC) displays the\#ee Traction Control and Stabilitrak
message.

Conditionsfor Clearingthe DTC
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e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids
The following conditions can cause this concern:

e Improper steering alignment
e An internal lateral accelerometer failure

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

1. Perform the steering angle sensor calibration.
2. Clear the DTC with a scan tool. and operate #dmcle within the conditions for setting the
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DTC.
3. Verify DTCs : C0186, C0196, C0252, C0253, or GD&fe not set.

o If DTCs C0186, C0196, C0253, or C0710 are sety tefBiagnostic Trouble Code
(DTC) List - Vehicle

e If only DTC C0252 set as current, replace the EBCM.

DTC C0253

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0253 00

Centering Error

Circuit/System Description

The usable output voltage range for the yaw ratsosesignal and lateral accelerometer sensor
signal is 0.25-4.75 volts. The scan tool will refxaro lateral acceleration or yaw rate as 2.5
volts with no sensor bias present. The sensorchiapensates for sensor mounting alignment
errors, electronic signal errors, temperature olsyrend manufacturing differences.

Conditionsfor Runningthe DTC

The vehicle speed is greater than 40 km/h (25 mph).

Conditionsfor Settingthe DTC

The vehicle has been driven for 10 minutes witlvompleting steer angle centering.
Action Taken When the DTC Sets

e The EBCM disables the VSES for the duration ofigiigion cycle.
e The driver information center (DIC) displays theA&®RSTABILITRAK OFF message.
o The antilock brake system (ABS) and traction cdrgystem (TCS) remain functional.
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Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids
The following conditions can cause this concern:

e Improper steering alignment.
e Internal yaw and lateral acceleration sensor failur
e EBCM internal failure.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification
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1. With the scan tool perform the Steering AnglesdeiCalibration.
2. Operate the vehicle within the conditions fotisgtthe DTC. Verify DTC C0186, C0196,
C0253, or C0710 are not set.

o If DTC C0186, C0196, or C0710 are set, refeDtagnostic Trouble Code (DTC)
Lis - Vehicle.

o If only DTC C0253 set, replace the yaw and latacaleleration sensor. If DTC C0253 sets
again, replace the EBCM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Vehicle Yaw Sensor with Vehicle Lateral Accelerometer Replacement
e Control Module References for EBCM replacement, setup, and programming

DTC C0299

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0299 00

Brake Booster Sensor Performance
DTC C0299 5A

Brake Booster Sensor Plausibility Failure
DTC C0299 31

Brake Booster General Checksum Failure

Diagnogtic Fault Information

Shortto | Open/Hiagh | Shortto Sianal
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Circuit Ground Resstance | Voltage |Performance

Power Brake Booster High | ~15,99 09 | 0299 00 | 0299 00 |C0299 5A 31
Control Circuit

Power Brake Booster Low
Control Circuit

- C0299 00 | C0299 00 |C0299 5A, 31

Circuit/System Description

The electronic brake control module (EBCM) providds-directional power, and ground
circuits to the power brake booster actuator. Toeqy brake booster actuator converts
electrical inputs into a mechanical force to apjp/brake booster to assist the driver as
necessary in stability control. The EBCM monitdrs vacuum level in the power brake booster,
and will set a DTC if the vacuum is too low.

Conditionsfor Runningthe DTC

e The ignition is ON.
e Ignition voltage is greater than 9 volts.
e The engine is running for the vacuum related faugtet.

Conditionsfor Settingthe DTC

¢ A condition in which no vacuum is detected in tlogvpr brake booster for approximately
10 seconds after start-up.

¢ A condition in which low vacuum is detected in tiever brake booster for approximately
60 seconds or longer after start-up, or is detestald driving.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics

Connector End View Reference
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Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

1. DTC C0299 will set as result of power brake beoattuator or circuit failure, test for
power, and ground circuits to the EBCM. These aleadtfailures will typically be set
immediately after key-up.

o Test and repair the EBCM power or ground circtiitecessary.

2. DTC C0299 will set as result of the power bra&edber vacuum is too low. These will be

set approximately 10 seconds or more after stariugh may be intermittent.

o Locate and repair the source of the vacuum lealerReBr ake System Vacuum
Source Test .

Circuit/System Testing

IMPORTANT: It is recommend that Component Testing is performed before
Circuit Testing when diagnosing the power brake boo ster
actuator.

1. Ignition OFF, disconnect the harness connecton the power brake booster actuator.

2. Test for less than 25.0 ohm of resistance betwWeeharness connector terminal 5 and
ground.

o If greater than 25.0 ohm, test the ground ciraritan open/high resistance.
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3. Connect a test lamp between the actuator haroesgctor terminal 1 and terminal 5.
4. Ignition ON, command the Active Brake BoosteOild and OFF with a scan tool.

o If the test lamp remains OFF during the commaras,for a short to ground or an
open/high resistance on either control circuithé circuits test normal, replace the
electronic brake control module EBCM.

o If the test lamp is always ON, test the controtwits for a short to battery positive. If
the circuit tests normal, locate and repair the®af the vacuum leak.

5. If all circuits test normal, test or replace #aeuum brake booster assembly.

6. If all circuits test normal, and no vacuum lealese found, replace the electronic brake
control module (EBCM).

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM replacement, setup, and programming

DTC C0455

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0455 00

Front Steering Position Sensor Circuit

Diagnogtic Fault Information

Shortto | Open/High [Short to Signal
Circuit Ground Resstance [Voltage Performance
Steering Ang_le S_ensor 5-Volt CO455 CO455 CO455 )
Reference Circuit
S'geer_lng Angle Sensor Signal CO455 CO455 CO455 )
Circuit
[Low Reference Circuit - C0455 - -
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Circuit/System Description

The steering angle sensor supplies input circoitee electronic brake control module (EBCM)
from the Phase A and Phase B, the Index Pulse Bheaiseuits, and 1 Analog signal circuit for
steering wheel angle. The analog signal is usetyaiath the index pulse to calibrate the stee
angle sensor (SAS). The SAS position is then detedrby Phase A and Phase B signals. The 2
input signals Phase A and Phase B are approxin@@edfegrees out of phase. Once calibrated,
the EBCM dynamically interprets the relationshipwesen the Phase A and Phase B inputs, and
determines the position of the steering wheel hadlirection of the steering wheel rotation.

Conditionsfor Runningthe DTC

e The ignition is ON.
e Ignition voltage is greater than 9.5 volts.

Conditionsfor Settingthe DTC

e Opens, short to ground, or voltage on the anatpwakcircuits.

o The calculated steering angle from the steerin{gas@nsor does not correlate with the
steering angle calculated from the yaw rate.

Action Taken When the DTC Sets

o The EBCM disables the Vehicle Stability Enhancensyrstem (VSES) for the duration of
the ignition cycle.

o The driver information center (DIC) displays the\#ee Stability System message.
o The Antilock Brake System (ABS) remains functional.
e The VSES Caution indicator turns ON.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids

o During diagnosis, park the vehicle on a level sigfa

e Inspect the vehicle for proper alignment. The vehstiould not pull in either direction
while driving straight on a level surface.

¢ Find out from the customer the conditions underciihe DTC was set. This information
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will help to duplicate the failure
e The snapshot function on the scan tool can hetpamintermittent DTC.

Refer ence Infor mation
Schematic Reference

Antilock Brake Syssem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for scan tool information.

Circuit/System Verification

With scan tool installed, clear the DTCs. Turndteering wheel through its full range and back
to straight ahead to center SAS. Using a scandbskrve the Steering Wheel position paran
changes smoothly while turning steering wheel thihaihe entire range. Correlate zero reading
with wheels in the straight ahead position. Drive ¥ehicle through a variety of maneuvers
turning to the left, and to the right and straigh& speed greater than 20 km/h (13 mph).

o If the DTC did not set as a current DTC see diaimagis.

Circuit/System Testing
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1. Ignition OFF, disconnect the harness connecttireaSAS.

2. Test for less than 2.0 ohm of resistance betweelow reference circuit terminal 2 and
ground.

o If greater than the specified range, test the lef@rence circuit for an open/high
resistance. If the circuit tests normal, replaegeEBCM.

3. Ignition ON, test for 4.8-5.2 volts between thedh reference circuit terminal 1 and
ground.

o If less than the specified range, test the 5-weféirence circuit for a short to ground or
an open/high resistance. If the circuit tests ngrreglace the EBCM.

4. Test for 4.8-5.2 volts between the 5-volt refeseaircuit terminal 1 and the signal circuit
terminal 6.

o If less than the specified range, test the signaliit for an open/high resistance. If the
circuit tests normal, replace the EBCM.

5. Ignition OFF, reconnect the SAS.
6. Disconnect the EBCM harness connector.
7. Test for infinite resistance between the signalid pin 6 and ground.
o If less than the specified range, test the signaiit for a short to ground.
8. Disconnect the SAS.
9. Reconnect the EBCM harness connector.

10. Ignition ON, test voltage of phase A phase B, gimase C. verify that the reading is battery
positive voltage for each of the three phases.

o If not the specified value, test the phase A pBasd phase C circuits for a short to
ground or an open/high resistance. If the cirastd normal, replace the EBCM.

11. Ignition OFF, reconnect the SAS. Turn the igmtON. Using the scan tool, rotate the
steering wheel and observe the SAS. Verify theoseswgeeps through the entire range
while monitoring the steering wheel as it rotatedegrees from the input signals between
circuit phase A and the signal circuit phase B. fdtation in degrees should vary between
phase A and phase B without any spikes or dropouts.

o If not within the specified range or is erratigplace the steering angle sensor.
12. If the sensor test normal, replace the EBCM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Electronic Brake Control M odule Replacement (JH6, JH7) or Electronic Brake
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Control Module Replacement (JD9, JF3, JF7)
e Control Module References for EBCM replacement, setup, and programming

DTC C0550

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0550 00

Electronic Control Unit (ECU) Performance
DTC C0550 01

Electronic Control Unit (ECU) Performance
DTC C0550 02

Electronic Control Unit (ECU) Performance
DTC C0550 03

Electronic Control Unit (ECU) Performance
DTC C0550 04

Electronic Control Unit (ECU) Performance
Circuit/System Description
The electronic brake control module (EBCM) detactsnternal malfunction.
Conditionsfor Runningthe DTC
The ignition switch is in the ON position.

Conditionsfor Settingthe DTC
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An internal EBCM malfunction exis

Action Taken When the DTC Sets
One or more of the following actions may occur:

e The antilock brake system (ABS) and vehicle stgbdnhancement system (VSES) are
disabled.

e TCS is degraded.
e The ABS/TCS indicators turn ON.
e The red BRAKE Warning indicator turns ON.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Refer ence
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Control Module References for Scan Tool Information

Circuit/System Verification

1. Verify that DTC C0550 is not set.

o Ifthe DTC is set, clear the DTC with a scan tewmlg operate the vehicle within the
conditions for setting the DTC. If the DTC reseplace the EBCM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM replacement, setup, and programming

DTC C0561

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0561 71
System Disabled Information Stored Invalid SeriatdReceived
DTC C0561 72
System Disabled Information Stored Alive Countexoimect or not Updated
DTC C0561 74

System Disabled Information Stored Value of Sidghatection Calculation Incorrect

Circuit/System Description

The electronic brake control module (EBCM) recewessages from other modules over
GMLAN which are needed to perform antilock braksteg (ABS), vehicle stability
enhancement system (VSES), or traction controésy$f CS) functions.

Conditionsfor Runningthe DTC
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e The ignition switch is in the ON position.
e Ignition voltage is greater than 9.5 volts.

Conditionsfor Settingthe DTC

The EBCM receives an invalid message from anotloeiule over GMLAN which causes EBC
to deactivate ABS, VSES, TCS, etc.

Action Taken When the DTC Sets
One or more of the following actions may occur:

e The EBCM disables the ABS/TCS/VSES for the duratibtine ignition cycle.

e The dynamic rear proportioning (DRP) may be dishllled the Brake Warning indicator
may turn ON.

o The Stability Caution indicator turns ON.
e The driver information center (DIC) displays theFBECE STAB SYS message.
o The DIC displays the TRACTION FAILED message.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference
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e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

1. Perform the Diagnostic System Check Vehicle. Diagremy other DTCs before attempi
to diagnosis of C0561.

With a Tech 2, view the Invalid Signal Data Daspl

If no invalid signal are present, view Signal [E&@ata in the Enhanced DTC Data.
Refer to appropriate module for diagnosing thalid message data.

Do not replace the EBCM due to this DTC fault.

ok~ wb

Repair Verification

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

DTC C0569

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0569 00

System Configuration Error

Circuit/System Description

The electronic brake module (EBCM) receives a GMLAbksage from each of the network
modules. Each module contains its own unique itieation (ID) code that must be learned into
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the EBCM memory. Once all the IDs have been leaamgkvehicle speed is 25 mph, or gree
the EBCM continuously compares IDs in the GMLAN sage to its learned IDs to determine if
all the network modules are present.

Conditions for Running the DTC

The ignition is ON.

Conditionsfor Setting the DTC

The EBCM has not undergone the programming proeedur

Action Taken When the DTC Sets

The driver information center (DIC) displays theRBECE ABS warning message.
Conditionsfor Clearing the DTC

A current DTC will clear when the EBCM has undergdime setup procedure.
Diagnostic Aids

A newly replaced EBCM will set DTC C0569 on itstiai ignition ON cycle.

Refer ence Infor mation

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

1. Verify that CO569 is not set as current.

o Ifthe DTC is set, perform the EBCM setup procedtefer toElectronic Brake
Control Module Programming and Setup If the DTC resets, replace the EBCM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM replacement, setup, and programming

DTC C0710
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Diagnogtic Instr uctions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C0710 00

Steering Position Signal
DTC CO0710 5A

Steering Position Signal Plausibility Failure

Diagnogtic Fault Information

Shortto | Open/High | Short to Signal
Circuit Ground Resstance | Voltage |Performance

Steering Position Signal Circujt C071000 | C071000 | C071000| CO07105A

Circuit/System Description

The steering angle sensor supplies input circoitee electronic brake control module (EBCM)
from the Phase A and Phase B, the Index Pulse Bheaiseuits, and 1 Analog signal circuit for
steering wheel angle. The analog signal is usetyaidath the index pulse to calibrate the stee
angle sensor (SAS). The SAS position is then detedrby Phase A and Phase B signals. The 2
input signals Phase A and Phase B are approxin@elfegrees out of phase. Once calibrated,
the EBCM dynamically interprets the relationshipwesen the Phase A and Phase B inputs, and
determines the position of the steering wheel hadlirection of the steering wheel rotation.

Conditionsfor Runningthe DTC

e The ignition is ON.
e Ignition voltage is greater than 9 volts.

Conditionsfor Settingthe DTC

e Opens, short to ground, or short to voltage

o The calculated steering angle from the steerin{gas@nsor does not correlate with the
steering anale calculated from the vaw rate.
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Action Taken When the DTC Sets

o The EBCM disables the vehicle stability enhancersgsiem (VSES) for the duration of
the ignition cycle.

o The driver information center (DIC) displays the#ee Stability System message.
o The antilock brake system (ABS) remains functional.
e The VSES Caution indicator turns ON.

Conditionsfor Clearingthe DTC

e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Diagnostic Aids

o During diagnosis, park the vehicle on a level sigfa

e Inspect the vehicle for proper alignment. The baukl not pull in either direction while
driving straight on a level surface.

e Find out from the customer the conditions underctvithe DTC was set. This information
will help to duplicate the failure.

e The snapshot function on the scan tool can hetpagmintermittent DTC.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing
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e Connector Repairs
e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Verification

With scan tool installed, clear the DTCs. Turndteering wheel through its full range and back
to straight ahead to center SAS. Using a scan obskrve the Steering Wheel Position parar
changes smoothly while turning steering wheel thhaine entire range. Correlate zero reading
with wheels in the straight ahead position. Drive ¥ehicle through a variety of maneuvers
turning to the left, and to the right and strailghe at a speed greater than 20 km/h (13 mph).

o If the DTC did not set as a current DTC see diaimagis.

Circuit/System Testing

1.
2.

o

Ignition OFF, disconnect the harness connecttireaSAS.

Test for less than 2 ohm of resistance betwextoti reference circuit terminal 2 and
ground.

o If greater than the specified range, test the kef@rence circuit for an open/high
resistance. If the circuit tests normal, replaegeEBCM.

Ignition ON, test for 4.8-5.2 volts between thedl reference circuit terminal 1 and
ground.

o If less than the specified range, test the 5-\féirence circuit for a short to ground or
an open/high resistance. If the circuit tests ngrreglace the EBCM.

Test for 4.8-5.2 volts between the 5-volt refeeeaircuit terminal 1 and the signal circuit
terminal 6.

o If less than the specified range, test the signaliit for an open/high resistance. If the
circuit tests normal, replace the EBCM.

Ignition OFF, reconnect the SAS.
Disconnect the EBCM harness connector.
Test for infinite resistance between the sigiaud pin 6 and ground.
o If less than the specified range, test the signaliit for a short to ground.
Disconnect the SAS.
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9. Reconnect the EBCM harness connector.

10. Ignition ON, test voltage of phase A phase B, gimase C. verify that the reading is battery
positive voltage for each of the three phases.

o If not the specified value, test the phase A pBasd phase C circuits for a short to
ground or an open/high resistance. If the cirastd normal, replace the EBCM.

11. Ignition OFF, reconnect the SAS. Turn the igmtON. Using the scan tool, rotate the
steering wheel and observe the SAS. Verify theoseswgeeps through the entire range
while monitoring the steering wheel as it rotatedegrees from the input signals between
circuit phase A and the signal circuit phase B. fdtation in degrees should vary between
phase A and phase B without any spikes or dropouts.

o If not within the specified range or is erratigplace the steering angle sensor.
12. If the sensor test normal, replace the EBCM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Vehicle Yaw Sensor with Vehicle Lateral Accelerometer Replacement
e Control Module References for EBCM replacement, setup, and programing

DTC C0O774

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC C07/7400

Low Tire Pressure System Performance

Circuit Description

The tire pressure monitor (TPM) system has 4 radiguency (RF) transmitting pressure sensors
inside each wheel/tire assembly. If a sensor deteltiw tire pressure, the DIC will display the
CHECK TIRE PRESSURE, and the Electronic Brake Gaiitodule (EBCM) will receive a
serial data message that a DTC C0774 has set. dliel®¥ Stability Enhancement System
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(VSES) will compensate for the low tire pressuréhwai calibration change to low tire prest
Review the TPM for diagnostics for C0774.

Conditionsfor Runningthe DTC
Vehicle speed is 32 km/h (20 mph), or greater fondute.

Conditionsfor Settingthe DTC

e The TPM detects a tire pressure difference ineldir8.2 kPa (1.2 psi) higher or lower t
the other 3.

o The EBCM will receive a serial data message that@ C0774 has set.

Actions Taken When the DTC Sets

e ADTC CO774 is stored in memory.
e The VSES system compensates for low tire pressure.

Conditionsfor Clearingthe DTC

e A current DTC will clear when the TPM system isates

o A history DTC will clear after 100 consecutive nogtion-free ignition cycles from when
the TPM system has been reset.

Diagnostic Aids
A possible cause of this DTC could be a low tiressure in one of the four tires.

Scan Tool Reference

Control Module References for Scan Tool Information

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

DTC C1100 OR C1101

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.
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DTC Descriptor
DTC C1100 00

Brake Booster Vacuum Sensor Performance

Diagnogtic Fault Information

Shortto | Open/High Short to Signal
Circuit Ground Resistance Voltage | Performance
Brake Booster Vacuum®elt| -, 4, C1100 C1100 ]
Reference Circuit
Signal Circuit C1100 C1100 C1100 -
Low Reference Circuit - C1100 - -

Circuit/System Description

The electronic brake control module (EBCM) providgsower 5-volt reference to the brake
booster vacuum sensor. The brake booster vacuworsaamverts the change in vacuum levels in
the brake booster into a voltage signal. This $ignsent to the EBCM. The voltage signal
ranges, from 0.13-3.30 volts depending on vacuweide The low reference is the return side of
the sensor to ground.

Conditionsfor Runningthe DTC

e The ignition is ON.
e Ignition voltage is greater than 9 volts.

Conditionsfor Settingthe DTC

¢ Voltage at the brake booster sensor signal outpilitet EBCM falls outside the 0.13-3.30
volts range for more than 200 milliseconds.

e The power 5-volts reference is shorted to grouniolattery positive.

Action Taken When the DTC Sets
One or more of the following actions may occur:

The red BRAKE Warning indicator turns ON.

Conditionsfor Clearingthe DTC
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e The condition for the DTC is no longer present.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveabrake booster vacuum sensor.

2. Test for less than 3.0 ohm of resistance betweelow reference circuit terminal A and
ground.

o If greater than 3.0 ohm, test the low referenceudifor an open/high resistance. If
circuit tests normal, replace the EBCM.

3. Ignition ON, test for 4.8-5.2 volts between thedh reference circuit terminal B and
ground.

o If less than 4 8 volts test the 5-volt referenicelnt for a short to around or an
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open/high resistance. If the circuit tests normeg)ace the EBCNV
o If greater than 5.2 volts, test the 5-volt refeeenrcuit for a short to voltage. If the
circuit tests normal, replace the EBCM.
4. Test for 4.5-5.3 volts between the 5-volt refeseaircuit terminal B and the signal circuit
terminal C.

o If less than the specified range, test the signaliit for an open/high resistance. If the
circuit tests normal, replace the EBCM.

o If greater specified range, test the signal cirfanita short to voltage. If the circuit
tests normal, replace the EBCM.

5. Install a 3A fused jumper wire at the signal wirécerminal C. Toggle the jumper wire
between the low reference circuit terminal andS#welt reference circuit terminal B.
Verify the scan tool Brake Pressure Sensor Inpugpeter toggles between 0.2-3.2 volts.

o If the specified parameter, does not toggle betwleeminimum and maximum values
test the signal circuit for a short to voltage,rsto ground or an open/high resistance.
If the circuit tests normal, replace the EBCM.

6. If all circuits test normal, test or replace bneke booster vacuum sensor.
Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM replacement, setup, and programming

SYMPTOMS-ANTILOCK BRAKE SYSTEM

IMPORTANT: The following steps must be completed before using the symptom
tables.

1. Perform the ABS Diagnostic System Check before us  ing the
symptom tables in order to verify that all of the f ollowing are
true:

e There are no DTCs set.

e The control modules can communicate via the serial
data link.

2. Review the system description and operationinor  der to
familiarize yourself with the system functions. Ref er to ABS
Description and Operation (With JL4)  or ABS Description and
Operation (Without JL4)
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Visual/Physical | nspection

e Inspect for aftermarket devices which could affeetoperation of the ABS. Refer to
Checking Aftermarket Accessories.

e Inspect the easily accessible or visible systenpoments, for obvious damage or
conditions, which could cause the symptom.

Inter mittent

Faulty electrical connections or wiring may be ¢hese of intermittent conditions. Refegsting
for Intermittent Conditions and Poor Connections.

Symptom List

Refer to a symptom diagnostic procedure from tHevieng list in order to diagnose the
symptom:

ABSINDICATOR MALFUNCTION

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

Circuit/System Description

The instrument panel cluster (IPC) illuminatesAinéilock Brake System (ABS) indicator by
supplying ground to the lamp. The electronic bredatrol module (EBCM) sends a serial data
messages to the IPC, in order to command the itedi€iN or OFF.

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation
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ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit Verification
Ignition ON, observe the ABS indicator to turn Gi¢m OFF during the IPC bulb test.
Circuit/System Testing

1. Ignition On, with a scan tool command the Scaol TBC display test ON and OFF. The
ABS indicator should turn ON and OFF.

o If the ABS warning lamp does not turn ON and OFdplace the IPC.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM or IPC replacement, setup, and programmin

STABILITRAK INDICATOR MALFUNCTION

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

Circuit Description

The instrument panel cluster (IPC) illuminatesstabilitrak indicator during the IPC bulb check
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or when the electronic brake control module (EBGBhds a serial data message to the
commanding the indicator ON.

Refer ence Infor mation
Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for Scan Tool Information

Circuit Verification
Ignition ON, observe the Stabilitrak indicator twrt ON then OFF during the IPC bulb test.
Circuit/System Testing

1. Ignition On, with a scan tool command the Scaol TBC display test ON and OFF. The
Stabilitrak indicator should turn ON and OFF.

o If the Stabilitrak indicator does not turn ON an8F) replace the IPC.

Repair Procedures

Perform théDiagnostic Repair Verification after completing the diagnostic procedure.
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Control Module References for EBCM or IPC replacement, setup, and programmin
TRACTION OFF INDICATOR MALFUNCTION

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

Circuit/System Description

The Low Traction indicator is controlled by thetmsnent cluster via serial data messages from
the electronic brake control module (EBCM). Whemtitaction control system (TCS) is active
for 0.5 seconds, the EBCM commands the instruniaster to flash the Low Traction indicator.

The electronic brake control module (EBCM) sendsréal data message to the instrument panel
cluster (IPC) to illuminate the Traction Controtlicator when the EBCM has disabled the
traction control system (TCS) due to a DTC. Thecliom Control indicator will also turn ON
during the instrument cluster bulb check. Whenghaion switch is turned to ON, the Traction
Control indicator will turn ON for approximatelysg&conds and then turn OFF.

Refer ence Infor mation
Schematic Reference

Antilock Brake Sysem Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

ABS Description and Operation (With JL4) or ABS Description and Operation (Without
JL4)

Electrical Information Reference

e Circuit Testing
e Connector Repairs
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e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Scan Tool Reference

Control Module References for EBCM and IPC

Circuit/System Verification

1. Turn OFF the ignition for 5 seconds.

2. Turn ON the ignition, with a scan tool, selectioment panel special functions Display
Test. Command the instrument panel lamps ON. Véndytraction control off lamp
illuminates for at least 2 seconds and then tuifns o

Circuit/System Testing

IMPORTANT: Diagnose all vehicle DTCs before using th is diagnostic.
The malfunction must be present during diagnosis in order to
prevent unnecessary parts replacement.

1. Ignition OFF for 5 seconds, Igniton ON, obsehat the traction off indicator functions by
illuminating for 2 seconds then turns OFF.

o If the traction OFF indicator does not illuminateth the scan tool, select instrument
panel special functions Display Test. Commandrikeument panel lamps ON and
OFF. Verify the TC lamp turns ON and OFF.

e If the TC warning lamp does not turn OFF, repldeelPC.

o If the TC warning lamp does turn OFF, replace tBEHM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module References for EBCM or IPC replacement, setup, and programmin

Repair Validation

Ignition OFF for 5 seconds, Igniton ON, observe tha traction control off indicator functions
by illuminating for 2 seconds then turns OFF.Thithe bulb self test that operates upon every
ignition key start cycle.
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REPAIR INSTRUCTIONS

ANTILOCK BRAKE SYSTEM AUTOMATED BLEED PROCEDURE (WITH JL4)

NOTE: When adding fluid to the brake master cylinder reservoir, use only
Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 99 2667), or
equivalent DOT-3 brake fluid from a clean, sealed b  rake fluid
container. The use of any type of fluid other than the recommended
type of brake fluid, may cause contamination which could result in
damage to the internal rubber seals and/or rubber |  inings of
hydraulic brake system components.

NOTE: Refer to BRAKE FLUID EFFECTS ON PAINT AND ELEC TRICAL
COMPONENTS NOTICE .

IMPORTANT: The base hydraulic brake system must be b  led before performing
this automated bleeding procedure. If you have not yet performed
the base hydraulic brake system bleeding procedure, refer to
Hydraulic Brake System Bleeding (Pressure)  or Hydraulic Brake
System Bleeding (Manual) before proceeding.

1. Install a scan tool to the vehicle.

2. Start the engine and allow the engine to idle.

3. Using the scan tool, begin the automated bleedgoiure.

4. Follow the instructions on the scan tool to catglthe automated bleed procedure. Apply
the brake pedal when instructed by the scan tool.

5. Turn the ignition OFF.

6. Remove the scan tool from the vehicle.

7. Fill the brake master cylinder reservoir to theximum-fill level with Delco Supreme 11®
GM P/N 12377967 (Canadian P/N 992667), or equivd)édT-3 brake fluid from a cleal
sealed brake fluid container.

8. Bleed the hydraulic brake system. Refetaraulic Brake System Bleeding (Pressure)
or Hydraulic Brake System Bleeding (M anual) .

9. With the ignition OFF, apply the brake$3imes, or until the brake pedal becomes firn
order to deplete the brake booster power reserve.

10. Slowly depress and release the brake pedal ré@ise feel of the brake pedal.
11. If the brake pedal feels spongy, repeat the autmhiaieeding procedure. If the brake pe




2008 Chevrolet Silverado 1500

2008 BRAKES Antilock Brake System - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

still feels spongy after repeating the automate@diihg procedure inspect the brake sy:
for external leaks. Refer 8rake System External L eak Inspection .

12. Turn the ignition key ON, with the engine OFReck to see if the brake system warning
lamp remains illuminated.

13. If the brake system warning lamp remains illatea, DO NOT allow the vehicle to be
driven until it is diagnosed and repaired. RefeBymptoms - Hydraulic Brakes.

14. Drive the vehicle to exceed 13 km/h (8 mph)lmaABS initialization to occur. Observe
brake pedal feel.

15. If the brake pedal feels spongy, repeat thenaatted bleeding procedure until a firm brake
pedal is obtained.

ANTILOCK BRAKE SYSTEM AUTOMATED BLEED PROCEDURE (WITHOUT JL4)

NOTE: When adding fluid to the brake master cylinder reservoir, use only
Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 99 2667), or
equivalent DOT-3 brake fluid from a clean, sealed b  rake fluid
container. The use of any type of fluid other than the recommended
type of brake fluid, may cause contamination which could result in
damage to the internal rubber seals and/or rubber |  inings of
hydraulic brake system components.

NOTE: Refer to BRAKE FLUID EFFECTS ON PAINT AND ELEC TRICAL
COMPONENTS NOTICE .

IMPORTANT: This procedure may be performed on all ve  hicles EXCEPT those
equipped with option code JL4, Vehicle Stability En hancement
System (VSES).

IMPORTANT: The base hydraulic brake system must be b led before performing
this automated bleeding procedure. If you have not yet performed
the base hydraulic brake system bleeding procedure, refer to
Hydraulic Brake System Bleeding (Pressure)  or Hydraulic Brake
System Bleeding (Manual) before proceeding.

1. Install a scan tool to the vehicle.
2. Start the engine and allow the engine to idle.
3. Depress the brake pedal firmly and maintain st@agelssure on the pedal.
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4.

10.

11.

12.

13.

14.

15.

16.

Using the scan tool, begin the automated bleedepiure.

Follow the instructions on the scan tool to congplée automated bleed procedure. Re
the brake pedal between each test sequence.

Turn the ignition OFF.
Remove the scan tool from the vehicle.

Fill the brake master cylinder reservoir to ttexmmum-fill level with Delco Supreme 11®
GM P/N 12377967 (Canadian P/N 992667), or equivd)éT-3 brake fluid from a cleal
sealed brake fluid container.

Bleed the hydraulic brake system. Refertalraulic Brake System Bleeding (Pressure)
or Hydraulic Brake System Bleeding (M anual) .

With the ignition OFF, apply the brake$ 3imes, or until the brake pedal becomes firn
order to deplete the brake booster power reserve.

Slowly depress and release the brake pedal re@bise feel of the brake pedal.

If the brake pedal feels spongy, repeat the autmhaleeding procedure. If the brake pe
still feels spongy after repeating the automateediing procedure inspect the brake system
for external leaks. Refer Brake System External L eak Inspection .

Turn the ignition key ON, with the engine OFReck to see if the brake system warning
lamp remains illuminated.

If the brake system warning lamp remains illatea, DO NOT allow the vehicle to be
driven until it is diagnosed and repaired. RefeByymptoms - Hydraulic Brakes.

Drive the vehicle to exceed 13 km/h (8 mph)li@mnaABS initialization to occur. Observe
brake pedal feel.

If the brake pedal feels spongy, repeat thenaatted bleeding procedure until a firm brake
pedal is obtained.

ELECTRONIC BRAKE CONTROL MODULE REPLACEMENT (JH6, JH7)
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Fig. 5: View Of Electronic Brake Control Module & Screws
Courtesy of GENERAL MOTORS CORP.

Callout
NOTE:

Always connect or disconnect the wiring harness con nector from the EBCM/EBTCM with the
ignition switch in the OFF position. Failure to obs erve this precaution could result in damage to the
EBCM/EBTCM.

Component Name

Preliminary Procedures

1. Turn the ignition switch to the OFF position.
2. Raise and support the vehicle. Refel iiding and Jacking the Vehicle.

3. Remove any dirt and debris from the area of thképressure modulator valve
(BPMV)/electronic brake control module (EBCM) asbgm

EBCM to BPMV Screw (Qty: 4)

NOTE:
Refer to Fastener Notice .
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Procedure

1. Discard the EBCM to BPMV screws.
1 2. Install new EBCM to BPMV screws.
3. Tighten the EBCM to BPMV screws in an X pattern.

Tighten: 3 N.m (27 Ib in)

Electronic Brake Control Module (EBCM)

Procedure

1. Disconnect the EBCM electrical connector.

2. Carefully pull the EBCM away from the BPMV. Dotriorce the

2 components apart.

3. Clean the EBCM to BPMV sealing surfaces with derea alcohol and
allow to dry.

4. Program the EBCM. Refer @ontrol M odule References.

5. Bleed the antilock brake system. RefeAtdilock Brake System
Automated Bleed Procedure (With JL4) or Antilock Brake System
Automated Bleed Procedure (Without JL4).

ELECTRONIC BRAKE CONTROL MODULE REPLACEMENT (JD9, JF3, JF7)
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Fig. 6: View Of Electronic Brake Control Module & Screws
Courtesy of GENERAL MOTORS CORP.

Callout
NOTE:

Always connect or disconnect the wiring harness con nector from the EBCM/EBTCM with the
ignition switch in the OFF position. Failure to obs erve this precaution could result in damage to the
EBCM/EBTCM.

Component Name

Preliminary Procedures

1. Turn the ignition switch to the OFF position.
2. Raise and support the vehicle. Refel ifiding and Jacking the Vehicle.

3. Remove any dirt and debris from the area of thkdpressure modulator valve
(BPMV)/electronic brake control module (EBCM) asbgm

EBCM to BPMV Screw (Qty: 4)

1 NOTE:
Refer to Fastener Notice .

Procedure
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1. Discard the EBCM to BPMV screws.
2. Install new EBCM to BPMV screws.
3. Tighten the EBCM to BPMV screws in an X pattern.

Tighten: 3 N.m (27 Ib in)
Electronic Brake Control Module (EBCM)

Procedure

1. Disconnect the EBCM electrical connector.

2. Carefully pull the EBCM away from the BPMV. Dotrorce the
components apart.

2 3. Remove the EBCM to BPMV gasket and inspect fonatge. Replace the
gasket if necessary.

4. Carefully align the EBCM and the brake presswiéch to the BPMV.
Do not force the components together.

5. Program the EBCM. Refer €@ontrol M odule References .

6. Bleed the antilock brake system (ABS). RefeAidilock Brake System
Automated Bleed Procedure (With JL4) or Antilock Brake System
Automated Bleed Procedure (Without JL4).

BRAKE PRESSURE MODULATOR VALVE REPLACEMENT (JD9, JF3, JF7)
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Fig. 7: View Of Brake Pressure Modulator Valve & Components
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

CAUTION:
Refer to Brake Fluid Irritant Caution

NOTE:
Refer to Brake Fluid Effects on Paint and Electrica | Components Notice

NOTE:

Always connect or disconnect the wiring harness con nector from the EBCM/EBTCM with the
ignition switch in the OFF position. Failure to obs erve this precaution could result in damage to the
EBCM/EBTCM.

Preliminary Procedures

1. Turn the ignition switch to the OFF position.
2. Raise and support the vehicle. Refel iiding and Jacking the Vehicle.

3. Remove any dirt and debris from the area of thkdpressure modulator valve
(BPMV) assembly.
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4. Disconnect the electronic brake control modulBGEI) electrical connector.

Master Cylinder Inlet Brake Pipe Fitting (Qty: 2)

NOTE:
Refer to Fastener Notice .

Tip: Cap the brake pipe fittings to prevent brake flogs and contamination

Tighten: 18 N.m (13 Ib ft)

Front Wheel Outlet Brake Pipe Fitting (Qty: 2)
) Tip: Cap the brake pipe fittings to prevent brake flogs and contamination

Tighten: 18 N.m (13 Ib ft)

Rear Wheel Outlet Brake Pipe Fitting (Qty: 2)
3 Tip: Cap the brake pipe fittings to prevent brake flogs and contamination

Tighten: 18 N.m (13 Ib ft)

Brake Pressure Modulator Valve (BPMV) Bracket BQlty: 3)
Tip: It is not necessary to remove the bolts; looserbtits and slide the
4 BPMV and bracket assembly toward the front of thleicle to remove.

Tighten: 22 N.m (16 Ib ft)

BPMV Mounting Nut (Qty: 2)
Procedure:
5 If removing the BPMV bracket from the BPMV, onlyoleen the mounting nuj

Tighten: 9 N.m (80 Ib in)

6 BPMV Mounting Bracket

BPMV Assembly
Procedure

1. If necessary, remove the EBCM from the BPMV. Ré&deéEl ectronic
7 Brake Control M odule Replacement (JH6, JH7) or Electronic Brake
Control Module Replacement (JD9, JF3, JF7).

2. Carefully lift the BPMV upward and release theMBPfrom the lower
grommet. DO NOT pry on the underside of the BPMV.

3. Bleed the BPMV. Refer tAntilock Brake System Automated Bleed
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Procedure (With JL4) or Antilock Brake Syssem Automated Bleed
Procedure (Without JL4).

4. Calibrate the brake pressure sensor. Refétetironic Brake Control
M odule Programming and Setup .

BRAKE PRESSURE MODULATOR VALVE REPLACEMENT (JH6, JH7)
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Fig. 8: View Of Brake Pressure Modulator Valve & Components
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

CAUTION:
Refer to Brake Fluid Irritant Caution

NOTE:
Refer to Brake Fluid Effects on Paint and Electrica | Components Notice

NOTE:

Always connect or disconnect the wiring harness con nector from the EBCM/EBTCM with the
ignition switch in the OFF position. Failure to obs erve this precaution could result in damage to the

| EBCM/EBTCM.
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Preliminary Procedures

1. Turn the ignition switch to the OFF position.
2. Raise and support the vehicle. Refel ifiding and Jacking the Vehicle.

3. Remove any dirt and debris from the area of thkdpressure modulator valve
(BPMV) assembly.

4. Disconnect the electronic brake control modulBGI) electrical connector.

Master Cylinder Inlet Brake Pipe Fitting (Qty: 2)

NOTE:
Refer to Fastener Notice .

Tip: Cap the brake pipe fittings to prevent brake flogs and contamination

Tighten: 18 N.m (13 Ib ft)

Front Wheel Outlet Brake Pipe Fitting (Qty: 2)
) Tip: Cap the brake pipe fittings to prevent brake flogs and contamination

Tighten: 18 N.m (13 Ib ft)

Rear Wheel Outlet Brake Pipe Fitting
3 Tip: Cap the brake pipe fittings to prevent brake flogs and contamination

Tighten: 18 N.m (13 Ib ft)

Brake Pressure Modulator Valve (BPMV) Bracket BQlty: 3)

Tighten: 22 N.m (16 Ib ft)

BPMV Mounting Bolt

Tighten: 11 N.m (97 Ib in)

BPMV Mounting Bracket

Procedure:

Inspect the BPMV mounting bracket grommet for deeraigd replace, if
necessary.

BPMV Insulator (Qty: 2)
7 Procedure:
Inspect the BPMV insulators for damage and repl&oecessary.

BPMV Assembly
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1.

Procedure

If necessary, remove the EBCM from the BPMV. Ré&ddElectronic
Brake Control M odule Replacement (JH6, JH7) or Electronic Brake

Control Module Replacement (JD9, JF3, JF7).

Bleed the antilock brake system. RefeAtdilock Brake System
Automated Bleed Procedure (With JL4) or Antilock Brake System
Automated Bleed Procedure (Without JL4).

Calibrate the brake pressure sensor. Refétetironic Brake Control

M odule Programming and Setup .

FRONT WHEEL SPEED SENSOR REPLACEMENT (JD9, JF3, JF7)

Fig. 9: View Of Front Whed Speed Sensor & Components

Courtesy of GENERAL MOTORS CORP.

Callout

Component Name

CAUTION:

| Refer to Brake Dust Caution
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Preliminary Procedures

1. Raise and support the vehicle. Refek tiding and Jacking the Vehicle.

2. Remove the tire and wheel assembly. Refdiite and Wheel Removal and
Installation .

3. Remove the brake rotor. Referioont Brake Rotor Replacement (JH6, JH7) or

Front Brake Rotor Replacement (JD9, JF3, JF7) .

Wheel Speed Sensor Electrical Connector Clip
Procedure

1. Disconnect the electrical connector.

hose bracket.

Wheel Speed Sensor Harness Clip
2 Procedure:

Wheel Speed Sensor Harness Clip
3 Procedure:

Wheel Speed Sensor Bolt

NOTE:
Refer to Fastener Notice .

Tighten: 17 N.m (13 Ib ft)

Wheel Speed Sensor
5 Procedure:
Perform theDiagnostic System Check - Vehicle .

FRONT WHEEL SPEED SENSOR REPLACEMENT (JH6, JH7)

2. Release the wheel speed sensor electrical conraigt from the brake

Release the wheel speed sensor harness clip feonnake hose bracket.

Release the wheel speed sensor harness clip feosteéring knuckle brackeq.
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Fig. 10: View Of Front Whedl Speed Sensor & Components
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

CAUTION:
Refer to Brake Dust Caution

Preliminary Procedures

1. Raise and support the vehicle. Refek tiding and Jacking the Vehicle.
2. Remove the tire and wheel assembly. Refdiite and Wheel Removal and

Ingtallation .

3. Remove the brake rotor. ReferRont Brake Rotor Replacement (JH6, JH7) or
Front Brake Rotor Replacement (JD9, JF3, JF7) .

Wheel Speed Sensor Electrical Connector Clip

Procedure

1. Disconnect the electrical connector.
2. Release the wheel speed sensor electrical conradigt from the frame.
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Wheel Speed Sensor Harness Clip
2 Procedure:
Release the wheel speed sensor harness clip feofrathe.

Wheel Speed Sensor Harness Clip
3 Procedure:
Release the wheel speed sensor harness clip feoupger control arm.

Wheel Speed Sensor Harness Clip
4 Procedure:
Release the wheel speed sensor harness clip feonnake hose bracket.

Wheel Speed Sensor Bolt

NOTE:
Refer to Fastener Notice .

Tighten: 17 N.m (13 Ib ft)

Wheel Speed Sensor
6 Procedure:
Perform theDiagnostic Syssem Check - Vehicle .

REAR WHEEL SPEED SENSOR REPLACEMENT
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Fig. 11: View Of Rear Whedl Speed Sensor & Components
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

CAUTION:
Refer to Brake Dust Caution

Preliminary Procedures

1. Raise and support the vehicle. Refek tiding and Jacking the Vehicle.
2. Remove the tire and wheel assembly. Refdiite and Wheel Removal and

Installation .
3. Remove the brake rotor. ReferRear Brake Rotor Replacement (JD9) or Rear
Brake Rotor Replacement (JH6) or Rear Brake Rotor Replacement (JH7) .

Wheel Speed Sensor Electrical Connector

Procedure

1. Disconnect the electrical connector.
2. Release the wheel speed sensor electrical conradict from the frame |
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rail.

Wheel Speed Sensor Harness Clip
2 Procedure:
Release the wheel speed sensor harness clip feofrathe rail.

Wheel Speed Sensor Harness Clip
3 Procedure:
Release the wheel speed sensor harness clip feoradhaxle.

Wheel Speed Sensor Bolt

NOTE:
Refer to Fastener Notice .

Tighten: 9 N.m (80 Ib in)

Wheel Speed Sensor
5 Procedure:
Perform theDiagnostic Syssem Check - Vehicle .

REAR WHEEL SPEED SENSOR RING REPLACEMENT
ToolsRequired

e J 8092 Driver Handle. Se&pecial Tools.

e J 21128 Axle Pinion Oil Seal Installer. S&pecial Tools.

e J 23690 Bearing Installer. Segpecial Tooals.

e J 2619-01 Slide Hammer. Segpecial Tools.

e J 45857 Tone Wheel and/or Bearing Remover. Special Tools.
¢ J 45860 Tone Ring Installer. Segpecial Tools.

Removal Procedure

1. Raise the vehicle. Refer kafting and Jacking the Vehicle.

2. Remove the tire and wheel assembly. Refdiite and Wheel Removal and
Installation .

3. Remove the rear wheel speed sensor. Refeedn \Wheel Speed Sensor Replacement.

4. Remove the rear axle housing cover. Refé&dar Axle Housing Cover and Gasket
Replacement .

5. Remove the axle shaft. ReferRear Axle Shaft Replacement (8.6 Inch Axle w/Drum
Brake w/VSES) or Rear Axle Shaft Reblacement (8.6 Inch Axlew/Drum Brakesw/o
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VSES) or Rear Axle Shaft Replacement (8.6, 9.5 Inch Axlesw/VSES) .

Fig. 12: Removing Whed Speed Sensor Ring From Axle Housing
Courtesy of GENERAL MOTORS CORP.

6. Remove the axle shaft seal, the bearing and leelspeed sensor ring from the axle
housing using thé 45857 (1) and the) 2619-01 (2). SeeSpecial Toals.

Installation Procedure
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Fig. 13: Ingtalling Whedal Speed Sensor Ring Using J 45860 & J 8092
Courtesy of GENERAL MOTORS CORP.

1. Install the wheel speed sensor ring usinglthg860 (1) and the) 8092 (2). SeeSpecial
Tools.

2. Drive the wheel speed sensor ring into the asiesing until the tool bottoms against the
tube.
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Fig. 14: Ingtalling Axle Shaft Bearing Using J 23690 Or J 29709 & J 8092
Courtesy of GENERAL MOTORS CORP.

3. Install the axle shaft bearing using 23690 (1) and the] 8092 (2). SeeSpecial Toals.
4. Drive the axle shaft bearing into the axle haysintil the tool bottoms against the tube.
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o

Fig. 15: Ingalling Axle Shaft Seal Using J 21128
Courtesy of GENERAL MOTORS CORP.

Install the axle shaft seal using th21128 . SeeSpecial Tools.
Drive the tool into the bore until the axle sts&fal bottoms flush with the tube.

Install the axle shaft. Refer Rear Axle Shaft Replacement (8.6 Inch Axle w/Drum
Brake w/VSES) or Rear Axle Shaft Replacement (8.6 Inch Axlew/Drum Brakesw/o
VSES) or Rear Axle Shaft Replacement (8.6, 9.5 Inch Axlesw/VSES) .

Install the rear axle housing cover. RefeRear Axle Housng Cover and Gasket
Replacement .

Install the rear wheel speed sensor. Ref®ew Wheel Speed Sensor Replacement.
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10. Install the tire and wheel assembly. Referitee and Wheel Removal and Installation .

11. Fill the rear axle. Refer ®ear Axle Lubricant Replacement (8.6 Inch Axle) or Rear
Axle Lubricant Replacement (9.5 Inch LD Axle) or Rear AxleL ubricant
Replacement (10.5 Inch Axle) .

12. Lower the vehicle.

ELECTRONIC TRACTION CONTROL SWITCH REPLACEMENT

The Traction Control Switch is part of the AccegsBwitch Assembly. To replace the Traction
Control Switch please refer foccessory Switch Replacement (with RPO SLT) or Accessory
Switch Replacement (without RPO SLT) .

VEHICLE YAW SENSOR WITH VEHICLE LATERAL ACCELEROMETER REPLACEMENT

Fig. 16: View Of Yaw Sensor, Electrical Connector & Retaining Nuts
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Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedures:
Remove the passenger seat. Reféfrimnt Seat Replacement - Bucket .

Yaw Sensor Retaining Nuts (Qty: 2)

NOTE:
Refer to Fastener Notice .

Tip: Pull back the carpet to gain access to the yasosen

Tighten: 7 N.m (62 Ib in)
2 Yaw Sensor
3 Yaw Sensor Electrical Connector

DESCRIPTION AND OPERATION
ABSDESCRIPTION AND OPERATION (WITH JL4)

This vehicle is equipped with a Bosch ABS/EBD/TCSBS brake system. The electronic brake
control module (EBCM) and the brake pressure madukalve (BPMV) is serviced separately.
The BPMV uses a 4 circuit configuration to contmptiraulic pressure to each wheel
independently.

The following vehicle performance enhancement sysi@re provided.

¢ Antilock Brake System (ABS)

o Electronic Brake Distribution (EBD)

e Power Brake Booster Solenoid Vacuum Supply
e Traction Control System (TCS)

¢ Vehicle Stability Enhancement System (VSES)

The following components are involved in the operabf the above systems.

e ABS pump motor-The ABS pump motor is part of thaker pressure modulator valve. The
ABS pump motor is active during ABS, VSES and lasd&e power assist functions.

o System relay3here are two system relays internal to the EBCh Jolenoid relay
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energized when the ignition is ON. The ABS pumpanog¢lay supplies a ground pe
to the ABS pump motor when the EBCM commands th& AgBmp motor on. The
system relays are non serviceable.

o Solenoids-The solenoids are commanded ON and OReldyBCM to operate the
appropriate valves in the brake pressure modwatee (BPMV).

Brake booster solenoid-The Power Brake Boosterémneid operated, and applies a
mechanical force to brake master cylinder pushead in brake pedal effort.

Brake booster vacuum sensor-The Brake Booster Via&eansor is a input to EBCM, and
operates the ABS pump motor to precharge the taydtem.

Brake pressure modulator valve (BPMV)-The BPMV wsdscircuit configuration to
control hydraulic pressure to each wheel indepdhden

The BPMV contains the following components:

o ABS pump motor and pump

o Four inlet valves

o Four outlet valves

o Two TC isolation valves

o Two TC supply valves

o A master cylinder pressure sensor
o A front low-pressure accumulator
o A rear low-pressure accumulator

Lateral accelerometer-The EBCM uses the lateralasameter to determine the sideways
acceleration of the vehicle. The lateral acceletems packaged with the yaw rate sensor
as a single component.

Master cylinder pressure sensor-The master cylipdEssure sensor is located within the
BPMV. The master cylinder pressure sensor usegxi seference and generates an output
signal proportionate to the hydraulic fluid presswhich is present in the front brake
circuit at the master cylinder.

Power brake booster solenoid-Assist unit creategura for the brake booster in case of a
vacuum loss or low vacuum to the brake booster.pbweer brake booster Solenoid is
active during increased brake booster assist, asel lrake power assist functions.

Steering wheel position sensor-The EBCM receivesraginputs from the steering wheel
position sensor. Three digital square wave signalts and one analog signal input are
wired directly to the EBCM harness connector. TBERE uses the signals signals A and B
for determining position movement and uses theograhd index signals to determine
absolute center. All signals are monitored for gilaility to each other. The sensor is
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provided ground and-volt power directly from the EBCN

¢ Traction control switch-VSES and the engine tonmggriction function of TCS are
manually disabled or enabled by pressing the tracontrol switch.

o Wheel speed sensors (WSS)-EBCM sends a 12-voitrefe voltage signal to each wheel
speed sensor. As the wheel spins, the wheel spasdrroduces a square wave DC signal
voltage. The wheel speed sensor increases the Bigmaency as the wheel speed incree
but does not increase the signal amplitude.

e Yaw rate sensor-The EBCM uses the yaw rate seostetermine the rate of rotation along
the vehicle's vertical axis. The yaw rate senspagkaged with the lateral accelerometer as
a single component.

Antilock Brake System (ABS)

When wheel slip is detected during a brake appiinagn ABS event occurs. During antilock
braking, hydraulic pressure in the individual wheetuits is controlled to prevent any wheel
from slipping. A separate hydraulic line and spe@blenoid valves are provided for each wr
The ABS can decrease, hold, or increase hydrargigspre to each wheel. The ABS does not,
however, increase hydraulic pressure above ther@mdch is transmitted by the master
cylinder during braking.

During antilock braking, a series of rapid pulsasigs felt in the brake pedal. These pulsations
are caused by the rapid changes in position ahtheidual solenoid valves as the electronic
brake control module (EBCM) responds to wheel sgeedor inputs and attempts to prevent
wheel slip. These pedal pulsations are presentduming antilock braking and stop when nori
braking is resumed or when the vehicle comes tofa 4 ticking or popping noise may also be
heard as the solenoid valves cycle rapidly. Duaimgock braking on dry pavement, intermittent
chirping noises may be heard as the tires appsigging. These noises and pedal pulsations are
considered normal during antilock operation.

Vehicles equipped with ABS may be stopped by apglyiormal force to the brake pedal. Br.
pedal operation during normal braking is no différdan that of previous non-ABS systems.
Maintaining a constant force on the brake pedaliges the shortest stopping distance while
maintaining vehicle stability. The typical ABS aetiion sequence is as follows.

Pressure Hold

The EBCM closes the isolation valve and keeps timspdvalve closed in order to isolate the
slipping wheel when wheel slip occurs. This hol#spressure steady on the brake so that the
hydraulic pressure does not increase or decrease.

Pressure Decrease
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If a pressure hold does not correct the wheelcsliqmlition, a pressure decrease occurs.
EBCM decreases the pressure to individual wheelagldeceleration when wheel slip occurs.
The isolation valve is closed and the dump valapened. The excess fluid is stored in the
accumulator until the pump can return the fluidh® master cylinder or fluid reservoir.

Pressure I ncrease

After the wheel slip is corrected, a pressure mseeoccurs. The EBCM increases the pressure to
individual wheels during deceleration in ordereaduce the speed of the wheel. The isolation
valve is opened and the dump valve is closed. fidreased pressure is delivered from the master
cylinder.

Electronic Brake Distribution (EBD)

The electronic brake distribution (EBD) is a cohsystem that enhances the hydraulic
proportioning function of the mechanical proporirgvalve in the base brake system. The EBD
control system is part of the operation softwarth@electronic brake control module (EBCM).
The EBD uses active control with existing ABS iderto regulate the vehicle's rear brake
pressure.

Brake Pressure Application

The EBCM uses brake pressure application to cotrotion by transferring torque through the
driveline to wheels which are not slipping. The AB@np motor, and appropriate valve
solenoids are commanded ON and OFF to apply bnassyre to the slipping wheels. Brake
pressure application is used in an attempt to aiaigiqual wheel speed sensor (WSS) signals at
the driven wheels.

The EBCM does not allow excessive brake pressykcapion due to the fact that the solenoid
coils or the brakes may become overheated, damtgrigBCM or reducing the drivers ability
to stop the vehicle. Estimated coil and brake teaipees are determined by a calculation in the
EBCM software. Overheated solenoid coils causbrake pressure application to become
disabled and the stability system disabled medsalge displayed. Overheated brakes cause
brake pressure application during TCS events @hbths yet the VSES remains functional and as
long as the engine torque reduction is enablede tseno indication to the driver when this
occurs and no DTC sets.

Vehicle Stability Enhancement System (VSES)

Vehicle stability enhancement system (VSES) pravatkded stability during aggressive
maneuvers. Yaw rate is the rate of rotation aldmiivehicle's vertical axis. The VSES is
activated when the electronic brake control modaRBCM) determines that the desired yaw
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does not match the actual yaw rate as measurdelyatv rate sens
The desired yaw rate is calculated by the EBCMg,gnimarily, the following inputs.

e The position of the steering wheel
e The speed of the vehicle
e The lateral, or sideways acceleration of the vehicl

The difference between the desired yaw rate anddhl yaw rate is the yaw rate error, which
IS a measurement of oversteer or understeer. Wiiaw aate error is detected, the EBCM
attempts to correct the vehicle's yaw motion byyapg brake pressure to one or more of the
wheels. The amount of brake pressure which is egpppfaries, depending on the correction
required. The engine torque may be reduced algdsihecessary to slow the vehicle while
maintaining stability.

VSES activations generally occur in turns duringragsive driving. When braking during VSES
activation, the pedal may pulsate. The brake pealahtes at a higher frequency during VSES
activation than during ABS activation.

Power-Up Self-Test

The electronic brake control module (EBCM) is ableletect many malfunctions whenever the
ignition is ON. However, certain failures cannotdstected unless active diagnostic tests are
performed on the components. Shorted solenoidbcariotor windings, for example, cannot be
detected until the components are commanded OReblf BCM. Therefore, a power-up self-test
Is required at the beginning of each ignition cyol@erify correct operation of components
before the various control systems can be enableelEBCM performs the first phase of the
power-up self-test when the ignition is first tulr@N. The system relay, solenoids and the ABS
pump motor are commanded ON and OFF to verify properation and the EBCM verifies the
ability to return the system to base braking ingtent of a failure. The master cylinder pressure
sensor performs a self-test by sending a serigagiific voltage signals to the EBCM, each for a
predetermined amount of time. This phase of thegpawp self-test may be heard by the driver,
depending on how soon the engine is cranked artédtafter turning ON the ignition. The
second phase of the power-up self-test begins teevehicle is driven at a speed greater than
12 km/h (7.5 mph) and the EBCM has not detectedracyion control module (TCS)/vehicle
stability enhancement system (VSES) related matitume thus far. When the brake switch
indicates that the brake is not applied and theenaglinder pressure is detected as being low,
the EBCM proceeds with the test. The EBCM isolatksf the wheels by closing the 4 isolation
valves. Due to the fact that all of the wheelsisotated during the second phase of the test, the
test must be aborted if the brake is applied wheetest is being performed. Occasionally, the
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driver may detect this by experiencing a momenitarg peda

VSES Sensor s Initialization

The vehicle stability enhancement system (VSESaservalues may vary slightly due to
differences in temperature, sensor mounting, cdaneesistances, manufacturing, etc. Since
VSES is a very sensitive and precise control systamimperative that the electronic brake
control module (EBCM) be able to accurately eqaateven sensor voltage with an actual ur
measurement. For example, the yaw rate signal@fehicle may be 2.64 volts at +18.0 deg/sec
yaw rate while the yaw rate signal of another vehmcay be 2.64 volts at +17.5 deg/sec yaw
rate. Therefore, at the beginning of each ignitpeie, the EBCM must perform an initialization
procedure to observe how the VSES sensors ardatedeavith each other and also to determine
what each sensor value is when the applicableofinieasurement equals 0. This voltage is
referred to as the sensor bias voltage. Althougtesactivation of the VSES system may occur if
required to prior to full initialization, the systedoes not give optimum performance until the
sensors are fully initialized.

The following VSES sensors require initialization:

e The yaw rate sensor

o The lateral accelerometer

o The master cylinder pressure sensor
o The steering wheel position sensor

When the vehicle speed is greater than 25 km/Im{dlD), full sensor initialization must occur
during 3 km (1.8 mi) of driving or 1 km (0.6 mi) siraight and stable driving, whichever occurs
first. Although an attempt at initialization maylfdue to driving conditions, such as driving on a
very winding road, failed initialization is usualbpused by a sensor bias voltage which is not
within an acceptable range. Often, a DTC sets aften a failed initialization attempt. The
message center displays the stability system didabessage when sensor initialization fails.

ECE 13 Response

The electronic brake control module (EBCM) illuniemthe ABS indicator when a malfunction
which disables ABS is detected. Usually, the AB8dator is turned OFF during the following
ignition cycle unless the fault is detected dutimgf ignition cycle. However, the setting of a
wheel speed sensor related DTC causes the AB&todio remain illuminated during the
following ignition cycle until the vehicle is opeedl at a speed greater than 13 km/h (8 mph).
This allows the EBCM to verify that no malfunctierists, before turning OFF the ABS

indicator. This reaction occurs even if the ABSigatbr turns OFF when the scan tool is used to
clear the DTCs. When repairina these vehicles.important to ensure that the ECE 13 response
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has occurred and that the ABS indicator does hahithate after returning the vehicle to
customer. It is also important to verify that ECEid not the cause of an ABS indicator which is
illuminated when no DTCs are set, before attemptrndiagnose other possible causes.

Active Vacuum Booster

The power brake booster assist unit creates mesaidarce for the brake booster in case of a
vacuum loss or low vacuum to the brake booster.pbeer brake booster system consists of:

e The sensor circuits and pressure sensor
e The check valve manifold
e The vacuum solenoid valve

The Power Brake Booster is solenoid operated, ppties a mechanical force to brake master
cylinder push rod to aid in brake pedal effort.

The Brake Booster Vacuum Sensor is a input to EB&iM, operates the ABS pump motor to
precharge the brake system.

Driver Information Indicators and M essages

The following indicators are used to inform thevdriof several different factors.
Brake Warning I ndicator

The instrument panel cluster (IPC) illuminateshiheke warning indicator when the following
occurs.

e The body control module (BCM) detects that the gadke is engaged. The IPC receives a
serial data message from the BCM requesting illaton. The brake warning indicator
flashes at a rate of approximately twice per seevdmeh the park brake is engaged.

e The electronic brake control module (EBCM) detacksw brake fluid condition or a base
brake pressure differential and sends a serialrdasaage to the IPC requesting
illumination.

e The IPC performs the bulb check.

o The EBCM detects an ABS-disabling malfunction whatso disables electronic brake
distribution (EBD) and sends a serial data medsatiee IPC requesting illumination.

ABS Indicator

The IPC illuminates the ABS indicator when theduling occurs.
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o The EBCM detects an ABS-disabling malfunction agnbs a serial data message to the
IPC requesting illumination.

e The IPC performs the bulb check.
e The IPC detects a loss of serial data communicatitinthe EBCM.

o ADTC is set during the previous ignition cycle arequires an ECE 13 response at the
beginning of the current ignition cycle. The EBCohds a serial data message to the IPC
requesting illumination.

Traction Control Off I ndicator

The IPC illuminates the traction off indicator whée following occurs.

o The EBCM disables engine torque reduction duertalfunction and sends a serial data
message to the IPC requesting illumination.

o The driver manually disables VSES and engine torgdaction by pressing the traction
control switch. The EBCM sends a serial data messathe IPC requesting illumination.

Service Brake Booster Message

The service brake system message is displayed wdwethe red brake warning indicator is
illuminated.

Stabilitrak Off Message

The message center displays the stabilitrak ofsageswhen one or more of the following
conditions exists.

e The transfer case is shifted into 4 LO. The EBCRtse serial data message to the IPC
requesting illumination.

e The driver manually disables the VSES and engirgureduction by pressing the tract
control switch. The EBCM sends a serial data messathe IPC requesting illumination.

e The estimated temperature of any solenoid coileds@an acceptable limit. The EBCM
sends a serial data message to the IPC requdstradjgplay.

o The EBCM detects a failed brake switch. The EBChtlsea serial data message to the
requesting this display. A DTC sets when this conliexists.

e VSES sensor initialization time is excessive. TBE sends a serial data message to the
IPC requesting this display.

o Serial data communication between the EBCM andasgveral other control modules is
interrupted. The EBCM sends a serial data messape iPC requesting this display or the
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IPC displays the message when communication WatliEBICM is interruptec

e The PCM is not able to perform engine torque radociThe EBCM sends a GMLAN
message to the IPC requesting this display. DTGslsen this condition exists.

e The EBCM detects an excessively low or excessiuglly ignition voltage. The EBCM
sends a GMLAN message to the IPC requesting tsdayi.

Service Stabilitrak Message

The message center displays the service stabifitgra message when any one of many VSES-
disabling DTCs is set. The EBCM sends a serial ohassage to the IPC requesting this display.

Service Traction Control Message

The message center displays the service tractimnat®ystem message when any one of many
traction control - disabling DTCs is set. The EBG&ds a serial data message to the IPC
requesting this display.

ABSDESCRIPTION AND OPERATION (WITHOUT JL4)
This vehicle is equipped with an EBC 345 ABS/EBDduiie.
This module provides the following vehicle perfonoa enhancement systems.

¢ Antilock Brake System (ABS)
o Electronic Brake Distribution (EBD)

The following components are involved in the operabf the above systems.

o Electronic brake control module (EBCM) - The EBCbhtrols the system functions and
detects failures.

The EBCM contains the following components.

o System relay The system relay is internal to the EBCM. Theagystelay is energize
when the ignition is ON. The system relay suppbattery positive voltage to the va
solenoids and to the ABS pump motor. This voltageiferred to as system voltage.

o Solenoids - The solenoids are commanded ON andu9fke EBCM to operate the
appropriate valves in the brake pressure modwatee (BPMV).

e Brake pressure modulator valve (BPMV) - The BPM¥sus 3-circuit configuration to
control hydraulic pressure to each front wheel jpashelently, and to the rear wheels as a
pair.
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The BPMV contains the following compone

o ABS pump motor and pump

o Three isolation valves

o Three dump valves

o A front low-pressure accumulator
o A rear low-pressure accumulator

o Wheel speed sensors (WSS)-EBCM sends a 12-voierefe voltage signal to each front
wheel speed sensor. As the wheel spins, the wheetlssensor produces a square wave DC
signal voltage. The wheel speed sensor increasessgihal frequency as the wheel speed
increases, but does not increase the signal ahplitu

Antilock Brake System (ABS) Operation

When wheel slip is detected during a brake applinaain antilock brake system (ABS) event
occurs. During antilock braking, hydraulic pressarthe individual wheel circuits is controlled
to prevent any wheel from slipping. A separate aytic line and specific solenoid valves are
provided for each wheel. The ABS can decrease, bolmcrease hydraulic pressure to each
wheel. The ABS does not, however, increase hydrauéssure above the amount which is
transmitted by the master cylinder during braking.

During antilock braking, a series of rapid pulsasigs felt in the brake pedal. These pulsations
are caused by the rapid changes in position ahtheidual solenoid valves as the electronic
brake control module (EBCM) responds to wheel sgeedor inputs and attempts to prevent
wheel slip. These pedal pulsations are presentduming antilock braking and stop when nori
braking is resumed or when the vehicle comes tofa 4 ticking or popping noise may also be
heard as the solenoid valves cycle rapidly. Duaimgock braking on dry pavement, intermittent
chirping noises may be heard as the tires appsigging. These noises and pedal pulsations are
considered normal during antilock operation.

Vehicles equipped with ABS may be stopped by apglyiormal force to the brake pedal. Br.
pedal operation during normal braking is no différdan that of previous non-ABS systems.
Maintaining a constant force on the brake pedaliges the shortest stopping distance while
maintaining vehicle stability. The typical ABS aetiion sequence is as follows.

Pressure Hold

The EBCM closes the isolation valve and keeps timspdvalve closed in order to isolate the
slipping wheel when wheel slip occurs. This hol#spressure steady on the brake so that the
hydraulic pressure does not increase or decrease.
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Pressure Decrease

If a pressure hold does not correct the wheelcsiqmlition, a pressure decrease occurs. The
EBCM decreases the pressure to individual wheelagldeceleration when wheel slip occurs.
The isolation valve is closed and the dump valapened. The excess fluid is stored in the
accumulator until the pump can return the fluidh® master cylinder or fluid reservoir.

Pressure I ncrease

After the wheel slip is corrected, a pressure mseeoccurs. The EBCM increases the pressure to
individual wheels during deceleration in ordereaduce the speed of the wheel. The isolation
valve is opened and the dump valve is closed. fidreased pressure is delivered from the master
cylinder.

Electronic Brake Distribution (EBD) Operation

The electronic brake distribution (EBD) is a cohsystem that replaces the hydraulic
proportioning function of the mechanical proporirgvalve in the base brake system. The EBD
control system is part of the operation softwarth@electronic brake control module (EBCM).
The EBD uses active control with existing antildclke system (ABS) in order to regulate the
vehicle rear brake pressure.

Power-up Self-Test

The electronic brake control module (EBCM) is ableletect many malfunctions whenever the
ignition is ON. However, certain failures cannotdstected unless active diagnostic tests are
performed on the components. Shorted solenoidbcariotor windings, for example, cannot be
detected until the components are commanded OReblf BCM. Therefore, a power-up self-test
Is required at the beginning of each ignition cyol@erify correct operation of components
before the various control systems can be enableelEBCM performs the power-up self-test
when the ignition is first turned ON. The systemayesolenoids and the antilock brake system
(ABS) pump motor are commanded ON and OFF to veridper operation and the EBCM
verifies the ability to return the system to basgking in the event of a failure. The power-up
self-test may be heard by the driver, dependingoansoon the engine is cranked and started
after turning ON the ignition.

ECE 13 Response

The electronic brake control module (EBCM) illuniemthe antilock brake system (ABS)
indicator when a malfunction which disables AB8ea$ected. Usually, the ABS indicator is
turned OFF during the following ignition cycle usgethe fault is detected during that ignition
cycle. However, the setting of a wheel speed sae$ated DTC may cause the ABS indicator to
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remain illuminated during the following ignition@g until the vehicle is operated at a sp
greater than 13 km/h (8 mph) or, occasionally, B¥hk(40 mph), depending on which DTC sets.
This allows the EBCM to verify that no malfunctierists, before turning OFF the ABS
indicator. It is important to verify that ECE 13nist the cause of an ABS indicator which is
illuminated when no DTCs are set, before attemptndiagnose other possible causes.

Driver Information Indicators and M essages
The following indicators are used to inform thevdriof several different factors.
Brake Warning I ndicator

The instrument panel cluster (IPC) illuminateshiheke warning indicator when the following
occurs.

e The body control module (BCM) detects that the gadke is engaged. The IPC receives a
serial data message from the BCM requesting illaton. The brake warning indicator
flashes at a rate of approximately twice per seevdmeh the park brake is engaged.

e The body control module (BCM) detects a low brdk&lfcondition or a base brake
pressure differential and sends a serial data gessahe IPC requesting illumination.

e The IPC performs the bulb check.

o The EBCM detects an antilock brake system (ABS3kisg malfunction which also
disables electronic brake distribution (EBD) anddsea serial data message to the IPC
requesting illumination.

ABS Indicator

The IPC illuminates the ABS indicator when theduling occurs.

e The electronic brake control module (EBCM) detett#ABS-disabling malfunction and
sends a serial data message to the IPC requdkimgation.

e The IPC performs the bulb check.
e The IPC detects a loss of serial data communicatitnthe EBCM.

o A DTC is set during the previous ignition cycle arequires an ECE 13 response at the
beginning of the current ignition cycle. The EBCohds a serial data message to the IPC
requesting illumination.

SPECIAL TOOLS AND EQUIPMENT

SPECIAL TOOLS
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[llustration Tool Number/ Description

J 8092
Driver Handle

E i‘© J 21128
SN R Axle Pinion Oil Seal Installer

J 23690
Bearing Installer

J 2619-01
Slide Hammer

J 39700
100-Pin Breakout Box
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J 39700-325
Breakout Box Adapter

J 39700-650
Adapter Cable

J 45857
Tone Wheel and/or Bearing Remover

J 45860
Tone Ring Installer
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J 46079
Tire Pressure Monitor Diagnostic Tool




