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DESCRIPTION & OPERATION
ANTI-LOCK BRAKING

The Anti-Lock Brake System (ABS) and Traction Coh@ystem (TCS) increases vehicle
control during severe deceleration and acceleratomost road surfaces. The ABS/TCS
monitors individual wheel speed during a brakingrévThe Electronic Brake Control Module
(EBCM) processes these values and produces comitaaposvent braked wheels from locking.

The Brake Pressure Modulator Valve (BPMV) reguléitedke fluid pressure based on road
condition information from EBCM, regardless of neaistylinder output pressure. The BPMV
can maintain, reduce or increase brake fluid pressuder ABS conditions; however, BPMV
cannot increase brake fluid pressure above magieder output. BPMV can apply brake
pressure to front brakes when EBCM requires awbael be slowed (regulated) during a
Traction Control System (TCS) event.

DYNAMIC REAR PROPORTIONING

The Dynamic Rear Proportioning (DRP) is a contysteam that replaces the hydraulic
proportioning function of the mechanical proporingvalve in the base brake system. DRP
control system is part of the operation softwarEBCM. DRP uses active control with existing
ABS to regulate vehicle's rear brake pressure rétidrake warning indicator is illuminated
when the dynamic rear proportioning function istlsd.

TRACTION CONTROL SYSTEM

When drive wheel slip is noted while brake is nopleed, EBCM will enter traction control
mode.

First, EBCM requests PCM to reduce amount of totquarive wheels via requested torque
signal circuit. PCM reduces torque to drive whéglsetarding spark timing and turning off fuel
injectors. PCM reports amount torque deliveredrieedwheels via delivered torque signal
circuit.

If engine torque reduction does not eliminate dweel slip, EBCM will actively apply drive
wheel brakes. During traction control braking, lawdic pressure in each drive wheel circuit is
controlled to prevent drive wheels from slippingaster cylinder isolation valve closes in order
to isolate master cvlinder from rest of hydraulistam. Prime valve then opens to allow pump to
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accumulate brake fluid to build hydraulic presdorebraking. Drive wheel inlet and outl
solenoid valves then open and close in order tmpampressure hold, pressure increase and
pressure decrease.

VEHICLE STABILITY ENHANCEMENT SYSTEM

Vehicle Stability Enhancement System (VSES) inchuale additional level of vehicle control to
EBCM. VSES is activated by EBCM, calculating dasiyaw rate and comparing it to actual
yaw rate input. Desired yaw rate is calculated froeasured steering wheel position, vehicle
speed and lateral acceleration. The differencederwiesired yaw rate and actual yaw rate is
yaw rate error, which is a measurement of oversteandersteer. If yaw rate error becomes too
large, EBCM will attempt to correct vehicle's yawtion by applying differential braking to left
or right front wheel.

REAR STABILITY CONTROL

When vehicle performs a high speed turn or curC K will enter rear stability control mode
vehicle speed is greater than 30 MPH and vehitéedbacceleration is greater than 0.6 g.
Vehicle will exit rear stability control when velecspeed is less than 25 MPH or vehicle lateral
acceleration is less than 0.4 g. During a reailgtatontrol event, EBCM performs a pressure
increase on outside rear brake and a pressurehoiside rear brake. Driver may hear pump
motor run and may feel a vibration in brake pedal.

SYSTEM SELF-TEST

The EBCM performs an automatic test once everyiagcycle when ignition switch is turned
RUN position. The self-test cycles each solenoldevand pump motor (and any necessary
relays) in order to check component operation.niadfunction is detected, EBCM will set a
DTC. The self-test may be heard and felt, andnsranal mode of operation.

BRAKE PRESSURE MODULATOR VALVE

Brake Pressure Modulator Valve (BPMV) contains hwytic valves and pump motor that are
controlled electrically by EBCM. BPMV uses a 4 ditcconfiguration with a front/rear spilit.
BPMV directs fluid from reservoir of master cylinde left front and right front wheels and fl
from the other reservoir to right rear and leftrneheels. Circuits are hydraulically isolated so
that a leak or malfunction in one circuit will alacontinued braking ability on the other.

ELECTRONIC BRAKE CONTROL MODULE

Electronic Brake Control Module (EBCM) is mountadedtly to BPMV. EBCM receives input
from Powertrain Control Module (PCM). wheel sbeedssrs. steerina sensor and brake switch.
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EBCM outputs information to PCM and BPN

EBCM determines when to activate TCS and how tpa®s to a particular situation requiring
TCS. TCS intervention is achieved using one or robtae following: spark retard (timing),
turning off fuel injectors or brake interventioBEM also disables TCS when engine is off, \
ignition on (when vehicle is being towed).

SYSTEM RELAY

System relay is integral with EBCM and cannot beised separately. System relay is energized
when ignition is on and no ABS DTCs are preserdupiplies battery positive voltage to soler
valves and pump motor.

SERVICING
TIRES

Tire size is important for proper performance ofSXBCS. Replace tires in axle sets only. Tires
must be same size, load range, and constructiongasal tires. Using any other tire size or type
may affect ABS/TCS operation. Using compact spappleed with vehicle will not affect
ABS/TCS performance.

SERVICE PRECAUTIONS

WARNING: To avoid injury from accidental air bag deployment, read and
carefully follow all WARNINGS and SERVICE PRECAUTIONS
in appropriate AIR BAG RESTRAINT SYSTEMS article in
ACCESSORIES & EQUIPMENT.

BLEEDING BRAKE SYSTEM

CAUTION: Only use DOT 3 brake fluid. DO NOT use DOT 5 silicone brake
fluid. DO NOT allow brake fluid to contact skin or painted
surfaces.

MANUAL BLEEDING PROCEDURE

1. Deplete vacuum reserve from power brake boosgtdepressing brake pedal several times
with engine off. Fill master cylinder and keepesdt half full during bleeding procedure
master cylinder is not suspected of having airarebgo to step 4 . If master cylinder is
known or is suspected of havina air in bore. apdxt step.
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2. Loosen forward brakeline fitting at master cyéndAllow fluid to flow from fitting.
Tighten fitting to specification. SEEORQUE SPECIFICATIONS . Have an assistant
depress brake pedal slowly and hold. Loosen fonitinag. Tighten fitting while pedal is
still depressed. Release brake pedal slowly. Wagetonds.

3. Repeat step 2, including 15 second walit, uniil fis clear and free of air bubbles. Repeat
procedure at other (rearmost) brakeline fittingr@ster cylinder. Master cylinder is now
bled. If calipers are not suspected to have dinem, it is not necessary to bleed them.

4. If calipers are known or suspected of havingreihem, raise and support vehicle. Remove
bleeder valve cap from right rear wheel. Place erggze box end wrench over bleeder
valve. Attach one end of clear tube over valve afmmerge other end in container parti
filled with clean brake fluid.

5. Have an assistant depress brake pedal slowlii@ddLoosen bleeder valve to purge air
from cylinder. Tighten bleeder valve and slowlyease brake pedal. Wait 15 seconds.
Repeat sequence, including 15 second wait, uhgliais removed.

6. Remove tube and wrench. Proceed to left frontyéeft and right front wheels in this orc
Fill master cylinder reservoir, and install coénsure there is no sponginess in brake
and that BRAKE warning light is off.

PRESSURE BLEEDING PROCEDURE

1. Install Bleeder Adapter (J-35589-A) to brake masylinder. Pressurize bleeder to 25-30

psi (1.76-2.11 kg/c?n). Connect bleeder hose to adapter, and bledrbairadapter.

2. Raise and support vehicle. Starting at right védagel, place proper size box end wrench
over bleeder valve. Attach one end of clear tuler galve and submerge other end in
container partially filled with clean brake fluid.

3. Loosen bleeder valve at least 3/4 turn to pungiean cylinder. Tighten bleeder valve
when air is no longer present in tube. Repeat seguantil all air is removed.

4. Remove tube and wrench. Proceed to left front, ldkemear and finish at right front whe
Remove bleeder adapter. Fill master cylinder, astll cover. Ensure there is no
sponginess in brake pedal and that BRAKE warngty lis off.

AUTO BLEED PROCEDURE

CAUTION: Perform MANUAL BLEEDING PROCEDURE or PRESSURE
BLEEDING PROCEDURE before performing auto bleed
procedure.

NOTE: Auto bleed procedure is used to provide a complete bleed
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procedure on Anti-Lock Brake System/Traction Control System
(ABS/TCS) equipped vehicles. This procedure cycles system valves
and runs the pump to purge air from circuits normally closed during
non ABS/TCS (normal) brake system operation and bleeding. This
procedure should be used when air is suspected in secondary
circuits or when Brake Pressure Modulator Valve (BPMV) has been
replaced.

1. Raise and support vehicle. Remove wheels. Ingpake system for leaks or damage.
Repair as necessary before continuing.
2. Ensure battery is fully charged. Connect scahttoDLC. Turn ignition on, with engine

off. Using scan tool, establish communications whigh ABS/TCS system. Select ABS/TCS
then SPECIAL FUNCTION and then AUTOMATED BLEED PREDURE.

3. Bleed basic brake system. 3¢ANUAL BLEEDING PROCEDURE or PRESSURE
BLEEDING PROCEDURE . Follow scan tool directions until desired brgleelal height
is achieved. If bleed procedure is aborted, a mefion is present. If a DTC is present,
diagnose affected DTC first. If brake pedal is sgoperform conventional brake bleeding
procedure again.

4. After diagnosing affected DTC or performing camvenal brake system bleeding
procedure, go to next step.

5. When desired pedal height is achieved, deprake lredal to check for firmness.
Disconnect scan tool. Check brake fluid level. Rzt vehicle.

DIAGNOSIS & TESTING

The EBCM performs system self-diagnostics and edeatl and often isolate a system
malfunction. When a malfunction is detected, EBGW% s DTC and illuminate the ABS/TCS
warning light and may also disable the ABS/TCS thams as necessary for the duration of the
ignition cycle.

The EBCM performs an auto test once per ignitiarlecyhen ignition switch is turned to RUN
position. The auto test cycles each solenoid vaheepump motor (and all necessary relays) in
order to check the component operation. If an esrdetected, the EBCM will set a DTC. The
AUTO TEST may be felt and heard while it is in press.

RETRIEVING DIAGNOSTIC TROUBLE CODES

Diagnostic Trouble Codes (DTC) are retrieved u3iagh 2 scan tool. Follow scan tool
manufacturer's instructions to perform tests.
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Before diagnosing DTC(s), perfodAGNOSTIC SYSTEM CHECK first. Scan tool is also
used to perform test modes for diagnosis and seofithe ABS/TCS system.

DIAGNOSTIC SYSTEM CHECK

1. Install scan tool. If scan tool powers up, goeat step. If scan tool does not power up, see
SCAN TOOL DOES NOT POWER UP under appropriate BODONTROL MODULES
article in ACCESSORIES & EQUIPMENT.

2. Turnignition on, engine off. Try to establislasd¢ool communication with Body Control
Module (BCM), Electronic Brake Control Module (EBGMnstrument Panel Cluster
(IPC) and Powertrain Control Module (PCM). If cormaation with all modules is
established, go to next step. If communication \&itt module is not established, see St
TOOL DOES NOT COMMUNICATE WITH CLASS 2 DEVICE UNDERppropriate
BODY CONTROL MODULES article in ACCESSORIES & EQWMENT.

3. Select display DTC function for each module. Reé@l displayed DTCs, status of
displayed DTCs and module that set DTC. If DTCstasplayed, go to next step. If no
DTCs are displayed, s&MPTOM DIAGNOSIS.

4. Retrieve codes and perform appropriate testDBB&NOSTIC TROUBLE CODE
DEFINITIONS table.

DIAGNOSTIC TROUBLE CODE DEFINITIONS

DTC Description
B2597 Traction Control Switch Signal Grounded
BXXXX (1)
C1214 System Relay Contact Or Coil Circuit Open
Cl217 BPMV Pump Motor Control Circuit Shqrt
C1218 Pump Motor Voltage
Cl221 Wheel Speed Sensor Input Signal Is fero
C1222 Wheel Speed Sensor Input Signal Is fero
C1223 Wheel Speed Sensor Input Signal Is Zero
C1224 Wheel Speed Sensor Input Signal Is fero
C1225 Excessive Wheel Speed Variatjon
C1226 Excessive Wheel Speed Variatjon
C1227 Excessive Wheel Speed Variatjon
C1228 Excessive Wheel Speed Variation
C1232 Wheel Speed Sensor Circuit Open Or Shgrted
Wheel Speed Sensor Circuit Open Or Shorted
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C1233

Cl1234 Wheel Speed Sensor Circuit Open Or Shgrted
C1235 Wheel Speed Sensor Circuit Open Or Shgrted
C1236 Low System Supply Voltage
C1237 High System Supply Voltage
C1242 BPMV Pump Motor Short To Groupd
C1243 BPMV Pump Motor Stalled
C1248 Dynamic Rear Proportioning Control Sys|
Cl254 Checksum Errqr
C1255 EBTCM Internal Malfunction (ABS/TCS Disablgd)
C1256 EBTCM Internal Malfunctiop
Cl1261 LF Inlet Solenoid Valve Malfunctic
C1262 LF Outlet Solenoid Valve Malfunctign
C1263 RF Inlet Solenoid Valve Malfunctign
Cl264 RF Outlet Solenoid Valve Malfunctipn
C1265 LR Inlet Solenoid Valve Malfunctign
C1266 LR Outlet Solenoid Valve Malfunctig
C1267 RR Inlet Solenoid Valve Malfunctigpn
C1268 RR Outlet Solenoid Valve Malfunctipn
Cil271 LF TCS Master Cylinder Isolation Valve Malfunctjon
C1272 LF TCS Prime Valve Malfunctign
C1273 RF TCS Master Cylinder Isolation Valve Malfunctjon
Cl274 RF TCS Prime Valve Malfunctigpn
C1276 Delivered Torque Signal Circuit Malfunctif
Cl1z77 Requested Torque Signal Circuit Malfunction
C1278 TCS Temporarily Inhibited By PCM
C1281 Steering Sensor Uncorrelated Malfunction
C1282 Yaw Rate Sensor Bias Circuit Malfunct
C1283 Excessive Time To Center Steefing
C1284 Lateral Accelerometer Self Test Malfunctjon
C1285 Lateral Accelerometer Circuit Malfuncti
C1286 Steering Sensor Bias Malfunct{on
C1287 Steering Sensor Rate Malfunctjon

C1288

Steering Sensor Circuit Malfunctipn
1
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C1291 Open Brakelight Switch Contacts During Decelera
C1292 Brake Fluid Pressure Lqw
C1293 Brake Fluid Pressure Hi
C1294 Brakelight Switch Circuit Always Active
C1295 Brakelight Switch Circuit Opgn
C1296 Brake Fluid Pressure Sensor Out Of Rénge
P1571 Requested Torque Signal Circuit Malfunction
P1644 Delivered Torque Signal Voltage Invglid
P1689 Delivered Torque Signal Voltage Invglid
PXXXX (2)
UXXXX (3)

(1) For "B" codes other than B2597, see DIAGNOSTIC TESTappropriate BODY
CONTROL MODULES article in ACCESSORIES & EQUIPMENT.

(2) For any DTC beginning with the letter "P" excepbPl, P1644 or P1689, see
appropriate SELF-DIAGNOSTICS article in ENGINE PEBRRMANCE.

(3) For any DTC beginning with the letter "U", see SCANOL DOES NOT
COMMUNICATE WITH CLASS 2 DEVICE in appropriate BODZONTROL
MODULES article in ACCESSORIES & EQUIPMENT.

CLEARING DIAGNOSTIC TROUBLE CODES
There are 2 methods to clear DTCs:

e Scan tool method.

e Ignition cycle default. On the ignition cycle detftamethod, DTCs will be cleared if
ignition cycles 100 times without a particular malftion/DTC appearing. EBCM ignition
cycle counter will reset to zero.

DTCs cannot be cleared by unplugging EBCM, discotmng battery or by turning ignition off
(except on 50th cycle of ignition cycle default)hddhever method is used, ensure proper system
operation and absence of DTCs when clearing proeadacompleted.

SCAN TOOL TEST MODES

DatalList

Data lists for EBCM include Controller Informatidn Controller Information 2,
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DRP/ABS/TCS/TIM Data, VSES Data, Pha-4 and No Phas

DTC History

Scan tool will display last 3 DTCs to occur, one@ dtme. DTC with most recent occurrence will
be displayed first. Each DTC will indicate numbé&dave cycles since DTC last occurred,
number of occurrences for DTC since scan tool D@ mation was last cleared and most
recent DTC will also display various data paransetath values from time of DTC occurrence.

DTC(s)
In this mode, DTCs stored in the EBCM memory maylisplayed or cleared.

Snapshot

In this mode, scan tool captures data before drd afsnapshot-triggering condition which may
or may not set a DTC. Refer to scan tool manufacgimformation on the use of this mode.

Special Functions

This mode performs functional tests on ABS/TCSesyisivhich help to verify proper operation.
In this mode, testing and observing the test resalh further identify malfunction conditions.
Under this test, the following tests are available:

o Automated Test
This test cycles each solenoid valve and pump motoheck component operation. This is
identical to self-test that is performed when igmtswitch is turned to RUN position. A
DTC will set if malfunction is detected.

o Automated Bleed
Used to bleed ABS hydraulics.

o Solenoid Test
This test activates selected solenoid valves, cawimg solenoid on and off.

e Pump Motor Test

This test turns pump motor on and off.
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e Steering Whed Position Sensor Test

This test monitors the analog and digital steeaimgje position and can only be run aftet
Steering Wheel Position Sensor has been centered.

SYMPTOM DIAGNOSIS

If DTCs are not stored, diagnose system by sympseefY M PTOM DIAGNOSTIC TESTS
table.

SYMPTOM DIAGNOSTIC TESTS
Symptom Perform Tedt
ABS Indicator Always On

ABS Indicator Inoperative

Traction Control & Active Handling Indicator Alway3n
Traction Control & Active Handling Indicator Inoive
VSES Inoperative

VSES Unwanted Activation

VSES Excessive Brake Pulsation

DM |m{TO || ||>

INTERMITTENT OR POOR CONNECTIONS

Most intermittent conditions are caused by faulec®ical connections or wiring. Inspect for the
following items:

o Wiring broken inside the insulation
e Poor connection between the male and female terai@aconnector.

e Poor terminal to wire connection--Some conditiomsclv fall under this description are
poor crimps, poor solder joints, crimping over wWiee insulation rather than the wire itself
and corrosion in the wire to terminal contact aste,

o Wire insulation which is rubbed through--This cause intermittent short as the bare area
touches other wiring or parts of the vehicle.

It is important to test terminal contact at compdrand any ifine connectors before replacin
suspect component. Mating terminals must be inegect ensure good terminal contact. A poor
connection between male and female terminal ahaemor may be the result of contamination
or deformation. Contamination may be caused byedon halves being improperly connected.
A missing or damaged connector seal, damage teectomitself, or exposing terminals to
moisture and dirt can also catse contaminationtanmnation usuallv in underhood or
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underbody connectors, leads to terminal corrogiansing an open circuit or intermittently of
circuit. Deformation is caused by probing matirespf a connector terminal without proper
adapter, improperly joining connector halves, @eagedly separating and joining connector
halves. Deformation, usually to female terminaltaohtang, can result in poor terminal contact
causing an open or intermittently open circuit.

SYMPTOM TESTS

NOTE: To identify circuits and wire colors referenced in testing, see

WIRING DIAGRAMS . Testing system requires the use of Pinout Box
(J 39700) and Adapter Cable (J 39700-300). After repairs, recheck
system operation to verify that problem has been repaired. See
DIAGNOSTIC SYSTEM CHECK under DIAGNOSIS & TESTING.

TEST A: ABSINDICATOR ALWAYSON

8.

9.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

. Check EBCM ground, making sure ground is cleahtight. If problem was found, repair

as necessary. After repairs, go to step 9 . Ifleralwas not found, go to next step.

Install scan tool. Turn ignition on, engine &fing scan tool, observe ABS WARNING
INDICATOR parameter in ABS data list. If scan takdplays OFF, go to next step. If scan
tool does not display OFF, goto step 5 .

Turn ignition off. Turn ignition on, engine ofdbserve ABS indicator on instrument cluster
during bulb check. If ABS indicator illuminates thg bulb check, and then turns off,
problem is intermittent. SGNTERMITTENT OR POOR CONNECTIONS under
DIAGNOSIS & TESTING. If ABS indicator does not ithinate during bulb check, and
then turn off, go to step 6 .

Check EBCM connector for poor connections. Ifabean was found, repair as necessary.
After repairs, go to step 9 . If problem was natri, go to step 7 .

Check instrument cluster connector for poor comoes. If problem was found, repair as
necessary. After repairs, go to step 9 . If probhaam not found, go to step 8 .

Replace EBCM. SeeL ECTRONIC BRAKE CONTROL MODULE under

REMOVAL & INSTALLATION. After repairs, go to step 9

Replace instrument cluster. See appropriate ANBLRSTRUMENT PANELS article in
ACCESSORIES & EQUIPMENT. After repairs, go to netep.

Operate system to verify repair.

TEST B: ABSINDICATOR INOPERATIVE
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8.

9.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

Check EBCM ground, making sure ground is cleahtigyht. If problem was found, repair
as necessary. After repairs, go to step 9 . Ifleralwas not found, go to next step.

Install scan tool. Turn ignition on, engine &fing scan tool, observe ABS WARNING
INDICATOR parameter in ABS data list. If scan takdplays OFF, go to next step. If scan
tool does not display OFF, goto step 5 .

Turn ignition off. Turn ignition on, engine ofdbserve ABS indicator on instrument cluster
during bulb check. If ABS indicator illuminates thg bulb check, and then turns off,
problem is intermittent. SGNTERMITTENT OR POOR CONNECTIONS under
DIAGNOSIS & TESTING. If ABS indicator does not ithinate during bulb check, and
then turn off, go to step 6 .

Check EBCM connector for poor connections. Ifgbeon was found, repair as necessary.
After repairs, go to step 9 . If problem was natri, go to step 7 .

Check instrument cluster connector for poor comoes. If problem was found, repair as
necessary. After repairs, go to step 9 . If probhaam not found, go to step 8 .

Replace EBCM. Sdel ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to step 9

Replace instrument cluster. See appropriate ANBLRSTRUMENT PANELS article in
ACCESSORIES & EQUIPMENT. After repairs, go to netep.

Operate system to verify repair.

TEST C: TRACTION CONTROL & ACTIVE HANDLING INDICATOR ALWAYSON

1.
2.

PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

Install scan tool. Turn ignition on, engine &fsing scan tool, observe TCS WARNING
INDICATOR/MESSAGE parameter in TCS data list. lasdool displays OFF, go to next
step. If scan tool does not display OFF, go to 4tep

Turn ignition off. Turn ignition on, engine ofdbserve TRACTION CONTROL and
ACTIVE HANDLING indicator on instrument cluster dag bulb check. If TRACTION
CONTROL and ACTIVE HANDLING indicator illuminatesuting bulb check, and then
turns off, problem is intermittent. SBEETERMITTENT OR POOR CONNECTIONS
under DIAGNOSIS & TESTING. If TRACTION CONTROL arACTIVE HANDLING
indicator does not illuminate during bulb checkd &men turn off, go to step 5 .

Check EBCM connector for poor connections. Ifgbeon was found, repair as necessary.
After repairs, go to step 8 . If problem was nainfd, go to step 6 .

Check instrument cluster connector for poor comoes. If problem was found, repair as
necessary. After repairs, go to step 8 . If probhaam not found, go to step 7 .
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6. Replace EBCM. SdeLECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to step 8

7. Replace instrument cluster. See appropriate ANBLRSTRUMENT PANELS article in
ACCESSORIES & EQUIPMENT. After repairs, go to netp.

8. Operate system to verify repair.

TEST D: TRACTION CONTROL & ACTIVE HANDLING INDICATOR INOPERATIVE

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &fsing scan tool, observe TCS WARNING
INDICATOR/MESSAGE parameter in TCS data list. lasdool displays OFF, go to next
step. If scan tool does not display OFF, go to $tep

3. Turnignition off. Turn ignition on, engine ofdbserve TRACTION CONTROL and
ACTIVE HANDLING indicator on instrument cluster dag bulb check. If TRACTION
CONTROL and ACTIVE HANDLING indicator illuminatesuting bulb check, and then
turns off, go to next step. If TRACTION CONTROL aA€TIVE HANDLING indicator
does not illuminate during bulb check, and then tff, go to step 11 .

4. Turn ignition off. Install scan tool. Turn igroth on, engine off. Using scan tool, observe
TCS SWITCH parameter in BODY CONTROL MODULE datst.liActivate traction
control switch. If TCS SWITCH parameter changetestaroblem is intermittent. See
INTERMITTENT OR POOR CONNECTIONS under DIAGNOSIS & TESTING. If
TCS SWITCH parameter does not change state, gextcstep.

5. Turn ignition off. Disconnect traction controligeihh connector. Connect fused jumper wire
(3 amp) between traction control switch conneatominals No. 5 (Black wire) and No. 6
(Brown/White wire). Turn ignition on, engine offsldg scan tool, observe TCS SWITCH
parameter. If scan tool displays ON, go to stepf 8can tool does not display ON, go to
next step.

6. Check Brown/White wire between traction contreitsh and BCM open or high
resistance. If problem was found, repair as nepesafier repairs, go to step 16 . If
problem was not found, go to next step.

7. Check Black wire between traction control swiackl ground open or high resistance. If
problem was found, repair as necessary. After repgo to step 16 . If problem was not
found, go to next step.

8. Check BCM connector for poor connections. If peabwas found, repair as necessary.
After repairs, go to step 16 . If problem was mainid, go to step 12 .

9. Check traction control switch connector for poonnections. If problem was found, repair
as necessary. After repairs, go to step 16 . lblpra was not found, go to step 13.
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10

11.

12.

13.

14.

15.

16

. Check EBCM connector for poor connections. dlybem was found, repair as necessary.
After repairs, go to step 16 . If problem was moinid, go to step 14 .

Check instrument panel cluster connector for goanections. If problem was found,
repair as necessary. After repairs, go to steplfigroblem was not found, go to step 15.
Replace BCM. See appropriate BODY CONTROL MODULEkk in ACCESSORIES
& EQUIPMENT. After repairs, go to step 16 .

Replace traction control switch. SERACTION CONTROL SWITCH under
REMOVAL & INSTALLATION. After repairs, go to stepd..

Replace EBCM. SéeL ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to stepd..

Replace instrument cluster. See appropriate ADBULNSTRUMENT PANELS article in
ACCESSORIES & EQUIPMENT. After repairs, go to netp.

. Operate system to verify repair.

TEST E: VSESINOPERATIVE

1.
2.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

Install scan tool. Start engine. Observe VSESEBITERED parameter in VSES data list.
PerformDIAGNOSTIC TEST DRIVE . If scan tool displays YES within 30 seconds,
problem is intermittent. SNTERMITTENT OR POOR CONNECTIONS under
DIAGNOSIS & TESTING. If scan tool does not dispMiS within 30 seconds, go to n
step.

Using scan tool, perform STEERING POSITION SENSIHST. If Steering Wheel
Position Sensor (SWPS) passed test, go to nextlIs@@WPS did not pass test, go to step
7

Using scan tool, observe LATERAL ACCELEROMETER INPparameter in VSES da
list. If scan tool displays 2.3-2.7 volts, go txingtep. If scan tool does not display 2.3-2.7
volts, go to step 8 .

Using scan tool, observe YAW RATE SENSOR INPUTapaeter in VSES data list. If
scan tool displays 2.3-2.7 volts, go to next stegcan tool does not display 2.3-2.7 volts,
gotostep 9.

Replace EBCM. SdeLECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to stepd..

Replace SWPS. See appropriate STEERING COLUMMNSeam STEERING. After
repairs, go to step 10 .

Replace lateral accelerometer sensor LEERAL ACCELEROMETER SENSOR
under REMOVAL & INSTALLATION. After repairs, go tetep 10 .
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9. Replace yaw rate sensor. ¥e&8W RATE SENSOR under REMOVAL &
INSTALLATION. After repairs, go to next step.

10. Operate system to verify repair.

Diagnostic Test Drive

CAUTION: Do not perform any unlawful or unsafe maneuvers.

When servicing vehicles with Vehicle Stability Enbament System (VSES), test drives will be
necessary to allow all tests to be run, and alesy$unctions to be enabled and exercised. A test
drive may also be required to duplicate specifi€d®Tovered in this section. Diagnostic system
check (including test drive) should be run whenalelrepairs are complete in order to verify
repair. Diagnostic test drive will vary for ABS, BCor VSES concerns.

The following is a suggested VSES diagnostic taesed

Read Diagnostic Aids.

Turn ignition off.

Reconnect any previously disconnected components.
Start engine.

Install scan tool.

Using scan tool, observe VSES IS CENTERED parannetéSES data list. Scan tool w
indicate YES with steering wheel centered. Drivieicle in a straight line for 45 second:
15 MPH while monitoring scan tool.

7. Remove scan tool.

8. Drive vehicle under the following conditions fairleast 10 minutes:
e Highway driving.
e Rough roads.

o Perform turning maneuvers (curved freeway entraawog, parking lot maneuvers)
and high steering angles and yaw rates at low speed

¢ Verify customer concern and duplicate driving cainads.

9. With engine still running, using scan tool, chémkDTCs. If any DTCs are set, see
DIAGNOSTIC TROUBLE CODE DEFINITIONS under DIAGNOSTIC SYSTEM
CHECK under DIAGNOSIS & TESTING.

S o

TEST F: VSESUNWANTED ACTIVATION
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10.

11.

12.

13.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

Inspect mounting of yaw rate sensor. $é&V RATE SENSOR under REMOVAL &
INSTALLATION. If problem was found, repair as nesas/. After repairs, go to step 15 .
If problem was not found, go to next step.

Install scan tool. Start engine. Using scan tobserve YAW RATE SENSOR INPUT
parameter in VSES data list. PerfoadtAGNOSTIC TEST DRIVE under TEST G:

VSES INOPERATIVE. If scan tool displays sudden @ase or decrease without rapid
turning of vehicle, go to next step. If scan tooéd not display sudden increase or decrease
without rapid turning of vehicle, go to step 5 .

Perform diagnosis for DTC C1282. 92€C C1282. YAW RATE SENSOR BIAS
CIRCUIT MALFUNCTION under DIAGNOSTIC TESTS. If problem was found, riepa
as necessary. After repairs, go to step 15 . lblpra was not found, go to step 12 .

Straighten front wheels. Observe DUAL ANALOG SWREUT A and DUAL ANALOG
SWPS INPUT B in VSES data list. Slowly rotate steggwheel in both directions. If scan
tool display changes state as steering wheelasawt go to next step. If scan tool display
does not change state as steering wheel is rotaidd, step 14 .

Using scan tool, perform STEERING POSITION SENSIHST. If Steering Wheel
Position Sensor (SWPS) passed test, go to nextliS@WPS did not pass test, go to step
14 .

Place vehicle on a level surface. Using scan tliserve LATERAL ACCELEROMETER
INPUT parameter in VSES data list. If scan toopléigs 2.3-2.7 volts, go to step & scar
tool does not display 2.3-2.7 volts, go to nexpste

Inspect mounting of lateral accelerometer sei$eelL ATERAL ACCELEROMETER
SENSOR under REMOVAL & INSTALLATION. If problem was foundepair as
necessary. After repairs, go to step 15 . If pnobleas not found, go to next step.

Check EBCM for proper part number. If EBCM hagect part number, go to next step. If
EBCM does not have correct part number, go to kPep

Inspect power steering gear for proper part munibpower steering gear has correct part
number, go to next step. If power steering geas @o¢ have correct part number, go to
13.

Inspect alignment of vehicle. If problem wasfdurepair as necessary. After repair, go to
step 15 . If problem was not found, problem isnmidtent. SedNTERMITTENT OR
POOR CONNECTIONS under DIAGNOSIS & TESTING.

Replace EBCM. Sde L ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repair, go to step 15

Replace power steering gear. See appropriateBEFORACK & PINION article in
STEERING. After repair, go to step 15 .
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14. Replace SWPS. See appropriate STEERING COLUMNSeain STEERING. After
repairs, go to next step.

15. Operate system to verify repair.
TEST G: VSESEXCESSIVE BRAKE PULSATION

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &tlect Powertrain Control Module (PCM)
display DTCs function. If scan tool displays DTC5P%, see appropriate SELF-
DIAGNOSTICS article in ENGINE PERFORMANCE. If sciol does not display DTC
P1575, go to next step.

3. Using scan tool, observe EXTENDED TRAVEL BRAKE SMZH parameter in
DRP/ABS/TCS data list. Step on and off brake p&d#l enough force to simulate a hard
braking condition. As brake pedal is pressed alehsed, scan tool should read APPLIED
and RELEASED. Use a tape measure to measure didvaake pedal travels for scan tool
to read APPLIED. If distance is 1.0-1.3 inch (2.8-8m ), problem is intermittent. See
INTERMITTENT OR POOR CONNECTIONS under DIAGNOSIS & TESTING. If
distance is not 1.0-1.3" (2.5-3.30 mm), go to rstep.

4. Adjust or repair extended travel brake switchexessary. SE&&TOPLIGHT SWITCH
under REMOVAL & INSTALLATION. After repairs, go toext step.

5. Operate system to verify repair.

DIAGNOSTIC TESTS

NOTE: To identify circuits, connectors, terminals and wire colors
referenced in testing, see WIRING DIAGRAMS . Testing system
requires the use of Pinout Box (J 39700) and Adapter Cable (J
39700-300). After repairs, recheck system operation to verify that
problem has been repaired. See DIAGNOSTIC SYSTEM CHECK
under DIAGNOSIS & TESTING.

DTC B2597: TRACTION CONTROL SWITCH SIGNAL GROUNDED
Circuit Description

Traction control and active handling indicatorastrolled by instrument cluster via serial data
messages from EBCM. When BCM sees traction costviiCh input grounded through

momentary traction control switch, it sends a $eldda message to EBCM that tells EBCM that
traction control switch has been pressed. EBCM thsables TCS and VSES. EBCM sends a
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serial data message to instrument cluster to tratibn Control and Active Handling indical
on and display TRACTION SYSTEM OFF message or TREINJACTIVE HANDLING
OFF message (W/VSES) on DIC.

With VSES, when BCM sees traction control switgbuihgrounded for 5 seconds while vehicle
Is stopped and ignition is on, it sends a seritd d@&ssage to EBCM that tells EBCM that
traction control switch has been pressed for Srexzd=BCM then disables TCS, while leaving
VSES enabled. EBCM sends a serial data messagsttoment cluster to display
COMPETITIVE DRIVING message on DIC. TRACTION CONTR@nd ACTIVE

HANDLING indicator remains off. Each time ignitiasicycled from off to on, TCS and VSES
are enabled. TRACTION CONTROL and ACTIVE HANDLING@Gdicator to illuminate when
EBCM has disabled TCS or VSES due to a DTC, drnanually disables TCS or VSES via
traction control switch or during instrument cludbelb check.

DTC sets when BCM detects a ground on tractionrobstvitch signal circuit for longer than 60
seconds.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &fing scan tool, observe TCS SWITCH
parameter in BCM data list. If scan tool displayggo to next step. If scan tool does not
display OFF, go to step 4 .

3. Activate TCS switch. Using scan tool, observe BYETCH parameter. If TCS SWITCH
parameter changes state, problem is intermitte@l N STERMITTENT OR POOR
CONNECTIONS under DIAGNOSIS & TESTING. If TCS SWITCH parametires not
change state, go to next step.

4. Turn ignition off. Disconnect TCS switch. Turmigon on, engine off. Using scan tool,
observe TCS SWITCH parameter. If scan tool displalyE, go to step 7 . If scan tool does
not display OFF, go to next step.

5. Check Brown/White wire between TCS switch and BfoMshort to ground. If problem
was found, repair as necessary. After repairsp @bep 1Q If problem was not found, go
next step.

6. Check BCM connector for poor connections. If peabwas found, repair as necessary.
After repairs, go to step 10 . If problem was mairid, go to step 8 .

7. Check TCS switch connector for poor connectitinm.oblem was found, repair as
necessary. After repairs, go to step 10 . If pnobheas not found, go to step 9 .

8. Replace BCM. See appropriate BODY CONTROL MODULE&k in ACCESSORIEC
& EQUIPMENT. After repairs, go to step 10 .
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9. Replace TCS switch. SERACTION CONTROL SWITCH under REMOVAL &
INSTALLATION. After repairs, go to next step.

10. Using scan tool, clear DTCs. Operate vehiclBTI€ does not reset, system is okay.

DTC C1214: SYSTEM RELAY CONTACT OR COIL CIRCUIT OPEN

Circuit Description

System relay is energized when ignition is on. &ystelay supplies voltage to solenoid valves
and pump motor. This voltage is referred to agsysioltage.

DTC sets when system voltage is less than 8 vamit8.23 second, ignition voltage is greater than
10.5 volts and system relay is commanded on.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine OEIng scan tool, clear DTCs. Using scan
tool, perform AUTOMATED TEST. If DTC resets as amnt DTC, go to next step. If
DTC does not reset as a current DTC, problemesnmttent. SeéeNTERMITTENT OR
POOR CONNECTIONS under DIAGNOSIS & TESTING.

3. Disconnect pump motor harness pigtail connedt@&rake Pressure Modulator Valve
(BPMV). Measure resistance between each pump moturol circuit and housing of
BPMV at pump motor connector of BPMV. If DVOM diggk infinite resistance, go to
step 5 . If DVOM does not display infinite resistango to next step.

4. Replace EBCM and BPMV. SBRAK E PRESSURE MODULATOR VALVE under
REMOVAL & INSTALLATION. After repairs, go to step 6

5. Replace EBCM. SELECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

6. Using scan tool, clear DTCs. Using scan toolfgper AUTOMATED TEST. If DTC does
not reset, system is okay.

Diagnostic Aids
Systemrelay is integral to EBCM. Relay is not szrable.

DTC C1217: BPMV PUMP MOTOR CONTROL CIRCUIT SHORT

Circuit Description

Svstem relay is energized when ignition is on. &wstelav supplies voltage to solenoid valves
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and pump motor. This voltage is referred to agesgysioltage. EBCM controls pump motor
grounding control circuit.

DTC sets when pump motor has been commanded afi®isecond and system voltage is
greater than 9 volts. And then, voltage across pmotor is greater than 10.2 volts or pump
motor low side voltage is less than 2.7 volts f@& €econd.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Turn ignition off. Disconnect EBCM harness cortoecConnect Universal Pinout Box (J
39700) using Cable Adapter (J 39700-300) to EBCMéss connector only. Test both
ground circuits of EBCM including EBCM ground faigh resistance or open. If problem
was found, repair as necessary. After repairsp gbep 8 . If problem was not found, go to
next step.

3. Disconnect pump motor harness pigtail connedt&PdV. Measure resistance between
each pump motor control circuit and housing of BPRt\bump motor connector of BPM
If resistance is less than 5 ohms, go to next #teesistance is 5 ohms or more, go to step
5.

4. Check BPMV connector for poor connections. lfijpeon was found, repair as necessary.
After repairs, go to step 8 . If problem was natriy, go to step 6 .

5. Check EBCM connector for poor connections. Ifgbeon was found, repair as necessary.
After repairs, go to step 8 . If problem was natri, go to step 7 .

6. Replace BPMV. SEBRAKE PRESSURE MODULATOR VALVE under REMOVAL
& INSTALLATION. After repairs, go to step 8 .

7. Replace EBCM. SdeLECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

8. Using scan tool, clear DTCs. Using scan toolfgper AUTOMATED TEST. If DTC does
not reset, system is okay.

Diagnostic Aids

DTC determines if there is a short in pump motartia circuit. Pump motor is integral to
BPMV. Pump motor is not serviceable.

DTC C1218: PUMP MOTOR VOLTAGE

Circuit Description

System relay is energized when ignition is on. &ystelay supplies voltage to solenoid valves
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and pump motor. This voltage is referred to agesgysioltage. EBCM controls pump motor
grounding control circuit.

DTC sets when commanded pump motor voltage ighasssystem voltage, actual pump motor
voltage is 3 volts less than commanded voltagwithrcommanded pump motor voltage greater
than system voltage, actual pump motor voltagess than 8 volts. Pump motor is commanded
on, system voltage is greater than 8 volts, anditions exists for more than 0.16 second.

Diagnosis

1.
2.

PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

Install scan tool. Turn ignition on, engine &f&ing scan tool, clear DTCs. Using scan tool,
perform AUTOMATED TEST. If DTC resets, go to netes. If DTC does not reset,
problem is intermittent. SGNTERMITTENT OR POOR CONNECTIONS under
DIAGNOSIS & TESTING.

Turn ignition off. Disconnect pump motor connecddBPMV. Connect test light between
pump motor circuits at pump motor connector of EBOS8INg scan tool, clear DTCs. Us
scan tool, perform PUMP MOTOR TEST. If test lightminates, go to step 5 . If test light
does not illuminate, go to next step.

Turn ignition off. Disconnect EBCM harness cortoecConnect Universal Pinout Box (J
39700) using Cable Adapter (J 39700-300) to EBCMéss connector only. Check both
ground circuits of EBCM including EBCM ground foigh resistance or open. If problem
was found, repair as necessary. After repairsp @bep 9 . If problem was not found, go to
step 6 .

Check BPMV connector for poor connections. Ifipeon is found, repair as necessary.
After repairs, go to step 9 . If problem is notridugo to step 7 .

Check EBCM connector for poor connections. Ifgbem is found, repair as necessary.
After repairs, go to step 9 . If problem is notridugo to step 8 .

Replace BPMV. SeBRAK E PRESSURE M ODULATOR VALVE under REMOVAL
& INSTALLATION. After repairs, go to step 9 .

Replace EBCM. SdelL ECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to step 9

Using scan tool, clear DTCs. Using scan toolfgper AUTOMATED TEST. If DTC does
not reset, system is okay.

Diagnostic Aids

Pump motor is integral to BPMV. Pump motor is resvgeable.




2001 Chevrolet Corvette

2001 BRAKES Anti-Lock/TCS - Corvette

DTC C1221, DTC C1222, DTC C1223, DTC C1224,DTC C1225, DTC C1225, DTC C1226, DTC
DTC C1228, DTC C1232, DTC C1233,DTC C1234 OR C1235: WHEEL SPEED SENSOR

Circuit Description
Wheel speed sensor input signal is zero:
e DTC C1221
Left front wheel.
e DTC C1222
Right front wheel.
e DTC C1223
Left rear wheel.
e DTC C1224
Right rear wheel.
Excessive wheel speed variation:
e DTC C1225
Left front wheel.
e DTC C1226
Right front wheel.
e DTC C1227
Left rear wheel.
e DTC C1228
Right rear wheel.

Wheel speed sensor circuit open or shorted:
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DTC C1232

Left front wheel.

DTC C1233

Right front wheel.

DTC C1234

Left rear wheel.

DTC C1235
Right rear wheel.

As the toothed ring passes Wheel Speed Sensor (M8 3)C voltage signal is produced. Signal
frequency is proportional to the wheel speed. Tagmtude of this signal is directly related to
the wheel speed and the proximity of the WSS tddbthed ring (air gap).

DTC C1221-C1224 will set when vehicle in not in&BIS or TCS event and one wheel speed is
equal to zero, other wheel speeds are greatebthMiPH and other wheel speeds are within 7
MPH of each other for 2.5 seconds.

DTC C1225-C1228 will set when EBCM detects a rajaidation in wheel speed. Wheel speed
changes by 10 MPH or more in 0.01 second and changeoccur 3 times with no more than
second between occurrences.

DTC C1232-C1235 will set when one of the followownditions exists for 0.02 seconds:

¢ A short to voltage - wheel speed sensor signalitiemd wheel speed sensor return circuit
voltages are both greater than 4.25 volts.

¢ A short to ground - wheel speed sensor signal itiacual wheel speed sensor return circuit
voltages are both less than 0.75 volt.

e An open - wheel speed sensor signal circuit voltageeater than 4.25 volts and wheel
speed sensor return circuit voltage is less thah @olt.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.
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2. Install scan tool. Turn ignition on. Set up scaw smap shot feature to trigger for this DT
Drive vehicle at a speed greater than 5 MPH. Ifi$oal indicates that DTC set, go to next
step. If scan tools does not indicate that DTCselhlem is intermittent. See
INTERMITTENT OR POOR CONNECTIONS under DIAGNOSIS & TESTING.

3. Raise and support vehicle. Disconnect wheel spexesbr connector. Measure resistance
across wheel speed sensor. If resistance is 850-dl#%s, go to next step. If resistance is
not 850-1350 ohms, go to step 8.

4. Spin wheel. Measure AC voltage across wheel spaesbr. If AC voltage is greater than
100 millivolts, go to next step. If AC voltage istrgreater than 100 millivolts, go to step 8

5. Check wheel speed sensor connector for poor cbans. If problem was found, repair as
necessary. After repairs, go to step 10 . If pnobieas not found, go to next step.

6. Disconnect EBCM harness connector. Install UsalelPinout Box (J 39700) using Cable
Adapter (J 3970@00) to EBCM harness connector only. Check whesdsensor circu
for open, short to ground, short to voltage or &btogether. If problem was found, repair
as necessary. After repairs, go to step 10 . lblpra was not found, go to next step.

7. Check EBCM connector for poor connections. ahtmmess connector for the EBCM. If
problem was found, repair as necessary. After repgo to step 10 . If problem was not
found, goto step 9 .

8. Replace wheel speed sensor. Bd¢EEL SPEED SENSORS under REMOVAL &
INSTALLATION. After repairs, go to step 10 .

9. Replace EBCM. SdeL ECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

10. Using scan tool, clear DTCs. Operate vehiclBTI€ does not reset, system is okay.

Diagnostic Aids

DTC C1221-C1224: Under the following conditiond)2Cs are set: 2 suspect wheel speeds
equal zero for 60 seconds, other wheel speedseategthan 10 MPH and are within 7 MPH of
each other. Diagnose each wheel speed sensordndiiyi.

DTC C1225-C1228: Possible cause of this DTC isteted noise on wheel speed sensor harness
wiring. Electrical noise could result from wheeksp sensor wires being routed too close to
energy ignition system components, such as spackvares.

DTC C1232-C1235: If customer comments that ABSdattir is ON only during moist
environmental conditions (rain, snow, vehicle waeh,), inspect wheel speed sensor wiring for
signs of water intrusion. If DTC is not currengat all DTCs and simulate effects of water
intrusion by spraying suspected area with a 5 pesadtwater solution. To create a 5 percent
caltwater <olition add 2 teasnoons of salt to71 Dthwater Test drive vehicle over various r
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surfaces (bumps, turns, etc.) above 25 MPH foeamt|30 seconds. If DTC returns, repl
suspected wheel speed sensor or repair wheel spesar wiring. Rinse area thoroughly when
completed.

DTC C1236: LOW SYSTEM SUPPLY VOLTAGE

Circuit Description

EBCM monitors voltage level available for systeneigtion. A low voltage condition prevents
system from operating properly.

DTC sets when, during initialization or when sysisnmactive, system voltage is less than 10.5
volts, or, during system operation, system voliadess than 9.0 volts. Conditions must exist for
0.72 second, vehicle speed must be greater thats, Mnition voltage must be less than 10.5
volts and system relay must be commanded on.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Start engine. Using scan tobserve SWITCHED SYSTEM BATTERY
VOLTAGE parameter in ABS data list. If scan todllicates voltage is greater than 10.5
volts, seedDIAGNOSTIC AIDS. If scan tool indicates voltage is not greatanth0.5
volts, go to next step.

3. Using scan tool, observe BATTERY VOLTAGE param@eBODY CONTROL
MODULE data list. If scan tool indicates voltaggreater than 10.5 volts, go to next step.
If scan tool does not indicate voltage is gredtantl0.5 volts, see appropriate
GENERATORS & REGULATORS article in STARTING & CHARSG SYSTEMS.

4. Turn ignition off. Disconnect EBCM harness conoecinstall Universal Pinout Box (J
39700) using Cable Adaptor (J 39700-300) to EBChéss connector only. Check
ground circuits of EBCM including EBCM ground foigh resistance or open. If problem
was found, repair as necessary. After repairsp gbefp 7 . If problem was not found, go to
next step.

5. Reconnect EBCM harness connector. Turn ignitmgreagine off. Using scan tool, clear
DTCs. Operate vehicle. If DTC resets, go to nexp.stf DTC does not reset, see
DIAGNOSTIC AIDS.

6. Replace EBCM. SdeLECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

7. Using scan tool, clear DTCs. Operate vehicl®TEC does not reset, system is okay.

Diagnostic Aids
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Test charging system. See appropriate GENERATORRE&ULATORS article in STARTIN(
& CHARGING SYSTEMS. Possible causes of DTC are:

¢ Charging system malfunction.
o Excessive battery draw.

o Weak battery.

o Faulty system ground.

DTC C1237: HIGH SYSTEM SUPPLY VOLTAGE

Circuit Description

EBCM monitors voltage level available for systenei@tion. If voltage level is too high, damage
may result in system. When EBCM detects a highageltcondition, EBCM turns off system
relay, which removes battery voltage from solenaildes and pump motor.

DTC sets when system voltage is greater than 18t8 for 0.72 second and vehicle speed is
greater than 5 MPH.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Turn off all accessories. Install scan tool. &agine. Run engine at approximately 2000
RPM. Using scan tool, observe SWITCHED SYSTEM BARMEVOLTAGE parameter
in ABS data list. If scan tool indicates voltaggieater than 16.3 volts, go to next step. If
scan tool does not indicate voltage is greater 1laB volts, se®IAGNOSTIC AIDS.

3. Using scan tool, observe BATTERY VOLTAGE param@&eBODY CONTROL
MODULE data list. If scan tool indicates voltagegreater than 16.3 volts, see appropriate
GENERATORS & REGULATORS article in STARTING & CHARNG SYSTEMS. If
scan tool does not indicate voltage is greater 1l@aB volts, go to next step.

4. Using scan tool, clear DTCs. Operate vehicl®TE resets, go to next step. If DTC does
not reset, seBIAGNOSTIC AIDS.

5. Replace EBCM. SEELECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

6. Using scan tool, clear DTCs. Operate vehicl®TEC does not reset, system is okay.

Diagnostic Aids

Possible cause of this DTC is overcharging.
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DTC C1242 OR DTC C1243: BPMV PUMP MOTOR SHORT TO GROUND OR BPMV PUMP
MOTOR STALLED

Circuit Description

System relay is energized when ignition on. Systday supplies voltage to solenoid valves and
pump motor. This voltage is referred to as systeltage. EBCM controls pump motor by
grounding control circuit.

DTC C1242 sets when voltage across pump motoi7+4@2 volts for 2 seconds, system voltage
Is greater than 8.0 volts, system relay is on amdgomotor is commanded off.

DTC C1243 sets when pump motor is stalled or tarelawly, pump motor is on for at least 0.3
seconds and system relay is on.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &fing scan tool, clear DTCs. Using scan tool,
perform AUTOMATED TEST. If DTC resets, go to netes. If DTC does not reset,
problem is intermittent. SANTERMITTENT OR POOR CONNECTIONS under
DIAGNOSIS & TESTING.

3. Turnignition off. Disconnect pump motor harngiggail connector of BPMV. Connect test
light between pump motor circuits at pump motorremtor of EBCM using Connector T
Adapter Kit (J 35616-A). Using scan tool, clear 3TOsing scan tool, perform PUMP
MOTOR TEST. If test light illuminates, go to nexes. If test light does not illuminate, go
tostep 5.

4. Check pump motor connector of BPMV for poor catiass. If problem was found, repair
as necessary. After repairs, go to step 8 . Ifleralwas not found, go to step 6 .

5. Check EBCM connector for poor connections. lfgbeon was found, repair as necessary.
After repairs, go to step 8 . If problem was natri, go to step 7 .

6. Replace BPMV. SeBRAKE PRESSURE M ODULATOR VALVE under REMOVAL
& INSTALLATION. After repairs, go to step 8 .

7. Replace EBCM. SdeLECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

8. Using scan tool, clear DTCs. Using scan toolfgper AUTOMATED TEST. If DTC does
not reset, system is okay.

Diagnostic Aids
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Pump motor is integral to BPMV. Pump motor is resvgeable

DTC C1248: DYNAMIC REAR PROPORTIONING CONTROL SYSTEM

Circuit Description

Dynamic Rear Proportioning (DRP) is a control systkat replaces the hydraulic proportioning
function of the mechanical proportioning valvehe base brake system. DRP control system is
part of operating software in EBCM. DRP uses aatvatrol with existing ABS in order to
regulate vehicle's rear brake pressure.

DTC sets when DTC C1254, C1255, C1265 or C1267Bd& C1236 sets and system voltage
Is less than 8.5 volts, or 2 wheel speed sensorsiiGame axle set.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &@tlect DISPLAY DTCs function on scan tool
for EBCM. If scan tool displays any ABS/TCS/VSESCH sedDIAGNOSTIC
TROUBLE CODE DEFINITIONS table. If scan tool does not display any
ABS/TCS/VSES DTCs, go to next step.

3. Using scan tool, clear DTCs. Operate vehicl®TI€C does not reset, system is okay.

Diagnostic Aids
Use this DTC in order to differentiate which of folowing conditions is present:

o EBCM turned on Red BRAKE warning indicator.

e Instrument cluster turned on Red BRAKE warning¢adior due to low brake fluid in
master cylinder reservoir.

e Instrument cluster turned on Red BRAKE warning¢adior due to application of park
brake.

Diagnose any other ABS DTCs that set along with ERi C.

DTC C1254: CHECKSUM ERROR

Circuit Description

The microprocessor contains a data storage arep gdeve memory) which can save pertinent
data when ignition is turned off. Keep Alive Mem@KAM) data is lost if battery power or
module aground is removed from module. KAM areanigndedgral part of microprocessor and
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cannot be serviced separat

The microprocessor calculates a checksum on theas af memory that hold critical operation
data. This is done at a regular interval and iedaleriodic checksum. The microprocessor also
calculates a checksum on these memory locations eder new data is written to them. This is
called running checksum. To check KAM, the micraq@ssor compares periodic checksum to
running checksum. If they do not match, the micoopssor sets DTC.

Diagnosis

1.
2.

PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

Turn ignition off. Disconnect EBCM harness corioednstall Universal Pinout Box (J
39700) using Cable Adapter (J 39700-300) to EBCMéss connector only. Test both
ground circuits of EBCM including EBCM ground foigh resistance or open. If problem
was found, repair as necessary. After repairsp gbep 8 . If problem was not found, go to
next step.

If battery been disconnected recently, go to 8teff battery has not been disconnected
recently, go to next step.

Test charging system. See appropriate GENERATOREGULATORS article in
STARTING & CHARGING SYSTEMS. If problem was founekpair as necessary. After
repairs, go to step 8 . If problem was not fourmtaynext step.

Check EBCM connector for poor connections. Ifgbeon was found, repair as necessary.
After repairs, go to step 8 . If problem was nainfd, go to next step.

Using scan tool, clear DTCs. Using scan toolfgper AUTOMATED TEST. If DTC
resets, go to next step. If DTC does not resehlpnois intermittent. See
INTERMITTENT OR POOR CONNECTIONS under DIAGNOSIS & TESTING.

Replace EBCM. SdelL ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

Using scan tool, clear DTCs. Using scan toolfgper AUTOMATED TEST. If DTC does
not reset, system is okay.

Diagnostic Aids

Possible causes of this DTC are:

¢ Loss of battery ground.

o Disconnected battery.

e Running reset. (Running reset is detected when KABtk sum is not updated properly.)
e Sudden drop in system voltage to less than 5 volts.
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e Long extended engine cranks that cause batterggeto drop.
e Poor power or ground connections.
¢ An internal EBCM malfunction.

DTC C1255 OR DTC C1256: EBCM INTERNAL MALFUNCTION (ABS/TCSDISABLED) OR EBCM
EBCM INTERNAL MALFUNCTION

Circuit Description

DTCs identify a malfunction within EBCM. DTC is sehen an internal EBCM malfunction
exists.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &fing scan tool, clear DTCs. Using scan tool,
perform AUTOMATED TEST. If DTC resets as current, tg next step. If DTC does not
reset, problem is intermittent. S&¢TERMITTENT OR POOR CONNECTIONS unde
DIAGNOSIS & TESTING.

3. Replace EBCM. SeeL ECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

4. Using scan tool, clear DTCs. Using scan tooligper AUTOMATED TEST. If DTC does
not reset, system is okay.

Diagnostic Aids

Scan tool displays 2 additional characters afte€Dllake note of 2 character code and any
DTCs that are set. 2 character code is an engngeaid used in order to determine cause of
internal malfunction.

DTC C1261, DTC C1262, DTC C1263, DTC C1264, DTC C1265, DTC C1266, DTC C1267, DTC C1268
& C1271,DTC C1272,DTC C1273, DTC C1274: INLET, ISOLATION ,OUTLET OR TCSSOLEN
SOLENOID VALVE MALFUNCTION.

Circuit Description

DTC definitions:
e DTC C1261

Left front inlet solenoid valve malfunction.
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DTC C1262
Left front outlet solenoid valve malfunction.

DTC C1263

Right front inlet solenoid valve malfunction.

DTC C1264

Right front outlet solenoid valve malfunction.

DTC C1265

Left rear outlet solenoid valve malfunction.

DTC C1266

Left rear inlet solenoid valve malfunction.

DTC C1267

Right rear inlet solenoid valve malfunction.

DTC C1268

Right rear outlet solenoid valve malfunction.

DTC C1271

Left front TCS master cylinder isolation valve rngition.
DTC C1272

Left front TCS prime valve malfunction.

DTC C1273

Right front TCS master cylinder isolation valve fuattion.

DTC C1274
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Right front TCS prime valve malfunction.

System relay is energized when ignition is on. &ystelay supplies voltage to valve solenoids
and pump motor. This voltage is referred to aegystoltage. EBCM microprocessor activates
valve solenoids by grounding control circuit.

DCT sets when commanded state of driver and astait@ of control circuit do not match for
0.03 second. System voltage must be greater tkialisBand ignition voltage must be greater:
9 volts.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &fing scan tool, clear DTCs. Using scan tool,
perform AUTOMATED TEST. If DTC resets as current, tg next step. If DTC does not
reset, problem is intermittent. S&¢TERMITTENT OR POOR CONNECTIONS unde
DIAGNOSIS & TESTING.

3. Replace EBCM. SeeL ECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

4. Using scan tool, clear DTCs. Using scan tooligper AUTOMATED TEST. If DTC does
not reset, system is okay.

Diagnostic Aids

Solenoid valve circuit is internal to EBCM. Soleth@&lve circuit is not diagnosable external to
EBCM. DTC sets when there is a malfunction in soiemircuit internal to EBCM.

DTC C1276, DTC P1644 OR DTC P1689: DELIVERED TORQUE SIGNAL CIRCUIT
MALFUNCTION OR VOLTAGE INVALID

Circuit Description

EBCM and PCM simultaneously control traction cohtRCM reduces amount of torque
supplied to drive wheels by retarding spark timang selectively turning off fuel injectors.
EBCM actively applies brakes to front wheels inesrtb reduce torque. EBCM sends a
requested torque message via a Pulse Width ModulBt&/M) signal to PCM. Duty cycle of
signal is used to determine how much engine toEREM is requesting PCM to deliver. Norr
values are 10-90 percent duty cycle. Signal shioeldt 90 percent when traction control is not
active and at lower values during traction conaalvations. PCM supplies a pull up voltage of
5 volts that EBCM switches to ground to createaigACM sends a delivered torque message
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via a Pulse Width Modulated (PWM) signal to EBCMut{pcycle of signal is used to determ
how much engine torque PCM is delivering. Normdliea are 10-90 percent duty cycle. Signal
should be at low values (around 10 percent) atadtehigher values under driving conditions.
EBCM supplies a pull up voltage of 12 volts thatMPSwitches to ground to create signal. When
certain PCM DTCs are set, PCM will not be able@dq@m torque reduction portion of traction
control. A serial data message is sent to EBCMcatthg that traction control is not allowed.

DTC C1276 sets when EBCM detects that delivereglimsignal is out of valid range or EBCM
does not receive delivered torque signal.

DTC P1644 or P1689 sets when PCM detects thatadetitorque signal voltage is invalid.
Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Check EBCM ground and PCM ground, making suré geaund is clean and tight. If
problem was found, repair as necessary. After repgo to step 11 . If problem was not
found, go to next step.

3. Install scan tool. Start engine. Using scan tolo$erve DELIVERED TORQUE parameter
in TCS data list. If scan tool displays 90 percgnotio next step. If scan tool does not
display 90 percent, problem is intermittent. 8€ERMITTENT OR POOR
CONNECTIONS under DIAGNOSIS & TESTING.

4. Turn ignition off. Disconnect EBCM connector.talsUniversal Breakout Box (J 39700)
using Cable Adapter (J 39700-300) to EBCM harnese@ctor and EBCM connector.
Disconnect Powertrain Control Module (PCM) harregsmector. Turn ignition on, engine
off. Measure voltage between EBCM connector C2it&iiNo. 2 (Tan/Black wire) and
ground. If voltage is near battery voltage, godatrstep. If voltage is not near battery
voltage, go to step 6 .

5. Turn ignition off. Disconnect cable adapter from@®8 connector. Turn ignition on, engi
off. Tan/Black wire for short to voltage. If prolbtenas found, repair as necessary. After
repairs, go to step 11 . If problem was not fogmlto step 7 .

6. Turn ignition off. Disconnect cable adapter from@®W8 connector. Test Tan/Black wire
open, short to ground or high resistance. If pnobléas found, repair as necessary. After
repairs, go to step 11 . If problem was not fogmdto step 8 .

7. Check PCM connector for poor connections. If pgobwas found, repair as necessary.
After repairs, go to step 11 . If problem was mainid, go to step 9 .

8. Check EBCM connector for poor connections. Ifgbean was found, repair as necessary.
After repairs, go to step 11 . If problem was mairnid, go to step 10 .

9. Replace PCM. See appropriate REMOVAL, OVERHAUILNSTALLATION article in
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ENGINE PERFORMANCE. After repairs, go to si11.

10. Replace EBCM. S¢eL ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

11. Using scan tool, clear DTCs. Operate vehiclBTI€ does not reset, system is okay.

Diagnostic Aids
These conditions can cause this concern:

e Open in delivered torque circuit.

e Short to ground or voltage in delivered torqueuttc

o Wiring problem, terminal corrosion, or poor conmectin delivered torque circuit.
o Communication frequency problem.

o Communication duty cycle problem.

e EBCM is not receiving information from PCM.

e Loose or corroded EBCM ground or PCM ground.

DTC C1277 OR DTC P1571: REQUESTED TORQUE SIGNAL CIRCUIT MALFUNCTION

Circuit Description

EBCM and PCM simultaneously control traction cohtRCM reduces amount of torque
supplied to drive wheels by retarding spark timang selectively turning off fuel injectors.
EBCM actively applies brakes to front wheels inesrtb reduce torque. EBCM sends a
requested torque message via a Pulse Width ModulBt&/M) signal to PCM. Duty cycle of
signal is used to determine how much engine toEREM is requesting PCM to deliver. Norr
values are 10-90 percent duty cycle. Signal shioeldt 90 percent when traction control is not
active and at lower values during traction conaalvations. PCM supplies a pull up voltage of
5 volts that EBCM switches to ground to createaigACM sends a delivered torque message
via a Pulse Width Modulated (PWM) signal to EBCMut{pcycle of signal is used to determine
how much engine torque PCM is delivering. Normdliga are between 10 and 90 percent duty
cycle. Signal should be at low values (around I@qu#) at idle and higher values under driving
conditions. EBCM supplies a pull up voltage of by that PCM switches to ground to create
signal. When certain PCM DTCs are set, PCM willim@&ble to perform torque reduction
portion of traction control. A serial data messegeent to EBCM indicating that traction control
is not allowed.

DTC C1277 sets when PCM diagnoses requested teigped circuit and sends a serial data
message to EBCM indicating a fault is present.
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DTC P1571 sets when PCM detects that requestedaaignal is out of valid range or PC
does not receive requested torque signal.

Diagnosis

1.
2.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

Check EBCM ground and PCM ground, making suré gemund is clean and tight. If
problem was found, repair as necessary. After repgo to step 13 . If problem was not
found, go to next step.

Install scan tool. Turn ignition on, engine &f&ing scan tool, clear DTCs in both EBCM
and PCM. Turn ignition off. Start engine. If DTGsets as a current DTC, go to next ste
DTC does not reset as a current DTC, problemesnmttent. SeéeNTERMITTENT OR
POOR CONNECTIONS under DIAGNOSIS & TESTING.

Turn ignition off. Disconnect EBCM harness cornoednstall Universal Breakout Box (J
39700) using Cable Adapter (J 39700-300) to EBCMéss connector and EBCM
connector. Start engine. Measure duty cycle betWw#&$0M connector C2 terminal No. 12
(Orange/Black wire) and ground. If duty cycle i9%percent, go to next step. If duty cy
is not 5-95 percent, go to step 6 .

Measure frequency between EBCM connector C2 teiiNoal2 (Orange/Black wire) ai
ground. If frequency is 121-134 hertz, go to stepf@requency is not 121-134 hertz, go to
next step.

NOTE: Disconnecting EBCM connector and turning ignition on could
cause other modules to set loss of communication DTCs
(Uxxxx). Once EBCM is reconnected, EBCM may set DTC C1245
or DTC C1298.

Turn ignition off. Disconnect cable adapter from@8 connector. Turn ignition on, engi
OFF. Measure voltage between EBCM connector C2itatNo. 12 (Orange/Black wire)
and ground. If voltage is 4-6 volts, go to step IfGvoltage is not 4-6 volts, go to next step.

Turn ignition off. Disconnect Powertrain ConthMdddule (PCM) harness connector. Check
Orange/Black wire for short to voltage and shorrmund. If problem was found, repair as
necessary. After repairs, go to step 13 . If pnobheas not found, go to step 10 .

Turn ignition off. Disconnect Powertrain ConthMdbdule (PCM) harness connector. Check
Orange/Black wire for open and high resistancprdblem was found, repair as necessary.
After repairs, go to step 13 . If problem was mairid, go to next step.

Check PCM connector for poor connections. If probwas found, repair as necessary.
After repairs, go to step 13 . If problem was mairnid, go to step 11 .
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10. Check EBCM connector for poor connections. tigpem was found, repair as necessary.
After repairs, go to step 13 . If problem was mainid, go to step 12 .

11. Replace PCM. See appropriate REMOVAL, OVERHAUINSTALLATION in
ENGINE PERFORMANCE. After repairs, go to step 13 .

12. Replace EBCM. SdelL ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

13. Using scan tool, clear DTCs. Operate vehiclBTI€ does not reset, system is okay.

Diagnostic Aids
These conditions can cause this concern:

e Open in requested torque circuit.

e Short to ground or voltage in requested torqueutirc

o Wiring problem, terminal corrosion, or poor conmectin requested torque circuit.
o Communication frequency problem.

o Communication duty cycle problem.

e PCM is not receiving information from EBCM.

e Loose or corroded EBCM ground or PCM ground.

DTC P1571 may set along with several other PCM DT @& key is held in CRANK position
while engine is running. Starter lockout functidriP@€M is enabled several seconds after engine
IS running and prevents starter from engaging wénigine is running. This will cause a partial
loss of power to some components and systems.

DTC C1278: TCSTEMPORARILY INHIBITED BY PCM

Circuit Description

EBCM and PCM simultaneously control traction cohtRCM reduces amount of torque
supplied to drive wheels by retarding spark tinang selectively turning off fuel injectors.
EBCM actively applies brakes to front wheels inesrth reduce torque. EBCM sends a
requested torque message via a Pulse Width ModulBt&/M) signal to PCM. Duty cycle of
signal is used to determine how much engine toEREM is requesting PCM to deliver. Norr
values are 10-90 percent duty cycle. Signal shioeldt 90 percent when traction control is not
active and at lower values during traction conaalvations. PCM supplies a pull up voltage of
5 volts that EBCM switches to ground to createsigaal. PCM sends a delivered torque
message via a PWM signal to EBCM. Duty cycle ofaigs used to determine how much engine
torque PCM is delivering. Normal values are 10-8fcpnt duty cycle. Signal should be at low
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values (around 10 percent) at idle and higher galnéer driving conditions. EBCM supplie
pull up voltage of 12 volts that PCM switches tougrd to create the signal. When certain PCM
DTCs are set, PCM will not be able to perform tergeduction portion of traction control. A
serial data message is sent to EBCM indicatingtthation control is not allowed.

DTC sets when PCM diagnoses a condition preveeinggne control portion of traction control
function and sends a serial data message to EB@iwhiimg that torque reduction is not allow
PCM will typically set a DTC and EBCM will set thixTC.

Diagnosis

PerformDIAGNOSTIC SYSTEM CHECK .

Diagnostic Aids

This DTC is for information only. As an aid to teotian, this DTC indicates that there are no
problems in ABS/TCS system.

DTC C1281, DTC C1283 OR DTC C1286: STEERING SENSOR

Circuit Description

DTC definitions:
e DTC C1281

Steering sensor uncorrelated malfunction.

e DTC C1283

Excessive time to center steering.

e DTC C1286

Steering sensor bias malfunction.

Vehicle Stability Enhancement System (VSES) isvatéidd by EBCM calculating desired yaw
rate and comparing it to actual yaw rate input.ii@dsyaw rate is calculated from measured
steering wheel position, vehicle speed, and latmegleration. The difference between desired
yaw rate and actual yaw rate is yaw rate errorclvia a measurement of oversteer or under:

If yaw rate error becomes too large, EBCM will aipe to correct vehicle's yaw motion by
applying differential braking to left or right fromwheel. VSES activations generally occur du
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aggressive driving, in turns or bumpy roads withmuth use of accelerator pedal. When bra
during VSES activation, brake pedal will feel di#fat than ABS pedal pulsation. Brake pedal
pulsates at a higher frequency during VSES actimatUsable output voltage range for lateral
accelerometer and yaw rate sensors is 0.25-4.7& @&dan tool will report zero lateral
acceleration or yaw rate as 2.5 volts with no sebiss present. Sensor bias compensates for
sensor mounting alignment errors, electronic signairs, temperature changes, and
manufacturing differences. Steering wheel posisiemsor supplies 2 analog inputs, Phase A and
Phase B, to EBCM. The 2 input signals are appraein®0 degrees out of phase. By
interpreting the relationship between the 2 ingaB&CM can determine the position of steering
wheel and direction of steering wheel rotationetmngle centering is the process by which
EBCM calibrates steering sensor output so thatubugads zero when steering wheel is
centered. Using yaw rate input, lateral acceleremaput, and wheel speed sensor inputs, the
initial steering center position is calculated aftaving greater than 6 MPH for more than 10
seconds in a straight line on a level surface.

DTC C1281 sets when steer angle has been centésé&:f; is active and direction (understeer or
oversteer) of yaw rate error has not changed, mhtateral acceleration value is less than O
and one of the following conditions exists:

e VSES is engaged for 10 seconds with yaw rate aiveays in either understeer or
oversteer. Under this condition, DTC will set lsgif.

e Yaw rate error is greater than 10 degrees/secarldeconds. Under this condition, DTC
will set along with DTC C1282.

e Yaw rate error is greater than 10 degrees/secatimvehicle speed less than 37 MPH and
accelerator pedal is pressed more than 25 pertpatlal travel range for one second
during VSES activation. Under this condition, DT@set along with DTC C1282.

o With yaw rate less than 8 degrees/second, sidesiyp is greater than 4.9
meters/second*second for 5 seconds. Under thistcamcdhis DTC will set along with
DTC C1284.

o With vehicle speed greater than 6.2 MPH and less®2 MPH and centered yaw rate I
value that is positive and is greater than 10 a=gsecond, oversteer term is negative for 2
seconds. Oversteer term is yaw rate value timesaladicceleration value. Under this
condition, this DTC will set along with DTC C1284.

o With steer rate less than 80 degrees/second, ehfferbetween the 2 steering sensor signals
(phase A and phase B) is greater than 20 degreésstrond. Under this condition, DTC
will set along with DTC C1287.

DTC C1283 sets when vehicle has driven for 10 remutithout completing steer angle cente
and vehicle speed is greater than 25 MPH.
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DTC C1286 sets when steering sensor bias movetegtbhan 40 degrees after steer cente
was accomplished and steer angle has been centered.

Diagnosis

1.
2.

9.

10.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

Install scan tool. Turn ignition on, engine OEJBIng scan tool, perform STEERING
POSITION SENSOR TEST. If Steering Wheel Positionsee (SWPS) passed test, go to
next step. If SWPS did not pass test, go to step 7

Using scan tool, observe LATERAL ACCELEROMETER INPparameter in VSES da
list. If scan tool displays 2.3-2.7 volts, go txingtep. If scan tool does not display 2.3-2.7
volts, go to step 8 .

Using scan tool, observe YAW RATE SENSOR INPUTapaeter in VSES data list. If
scan tool displays 2.3-2.7 volts, go to next stegcan tool does not display 2.3-2.7 volts,
gotostep 9.

Using scan tool, clear DTCs. PerfodtAGNOSTIC TEST DRIVE . If DTC resets, go t
next step. If DTC does not reset, BHAGNOSTIC AIDS.

Replace EBCM. SEELECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to stepd..

Replace Steering Wheel Position Sensor (SWP8)afaropriate STEERING
COLUMNS article in STEERING. After repairs, go tefs 10 .

Replace lateral accelerometer sensor LEEERAL ACCELEROMETER SENSOR
under REMOVAL & INSTALLATION. After repairs, go tetep 10 .

Replace yaw rate sensor. ¥e8W RATE SENSOR under REMOVAL &
INSTALLATION. After repairs, go to next step.

Using scan tool, clear DTCs. Operate vehiclBTIE does not reset, system is okay.

Diagnostic Aids

During diagnosis, park vehicle on a level surf&igeck vehicle for proper alignment. Car shc
not pull in either direction while driving straigbnh a level surface. Find out from driver under
what conditions DTC was set (when DIC displayed SEFE STABILITY SYSTEM message).
This information will help to duplicate failure. &vshot function on scan tool can help find an
intermittent DTC.

Diagnostic Test Drive

When servicing vehicles with Vehicle Stability Enbament System (VSES), test drives will be
necessary to allow all tests to be run, and alesy$unctions to be enabled and exercised. A test
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drive may also be required to duplicate specifi@®Tovered in this section. Diagnostic sys
check (including test drive) should be run whenalelrepairs are complete in order to verify
repair. Diagnostic test drive will vary for ABS, BCor VSES concerns.

The following is a suggested VSES diagnostic taesed

S e oA

ReadDiagnostic Aids.

Turn ignition off.

Reconnect any previously disconnected components.
Start engine.

Install scan tool.

Using scan tool, observe VSES IS CENTERED parannetéSES data list. Scan tool w
indicate YES with steering wheel centered. Drivieicle in a straight line for 45 second:
15 MPH while monitoring scan tool.

Remove scan tool.

Drive vehicle under the following conditions fairleast 10 minutes:
e Highway driving.
e Rough roads.

o Perform turning maneuvers (curved freeway entrazwog, parking lot maneuvers)
and high steering angles and yaw rates at low speed

¢ Verify customer concern and duplicate driving ctinads.

With engine still running, using scan tool, chémkDTCs. If any DTCs are set, see
DIAGNOSTIC TROUBLE CODE DEFINITIONS under DIAGNOSTIC SYSTEM

CHECK under DIAGNOSIS & TESTING.

DTC C1282: YAW RATE SENSOR BIASCIRCUIT MALFUNCTION

Circuit Description

Vehicle Stability Enhancement System (VSES) isvatéid by EBCM calculating desired yaw
rate and comparing it to actual yaw rate input.ii@dsyaw rate is calculated from measured
steering wheel position, vehicle speed, and latmegleration. The difference between desired
yaw rate and actual yaw rate is yaw rate errorclvia a measurement of oversteer or under:
If yaw rate error becomes too large, EBCM will aipe to correct vehicle's yaw motion by
applying differential braking to left or right fromwheel. VSES activations generally occur du

aggressive driving, in turns or bumpy roads withouth use of accelerator pedal. When braking

during VSES activation, brake pedal will feel di#fat than ABS pedal pulsation. Brake pedal
pulsates at a higher frequency during VSES actimatUsable output voltage range for lateral
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accelerometer and yaw rate sensors is-4.75 volts. Scan tool will report zero late
acceleration or yaw rate as 2.5 volts with no sebiss present. Sensor bias compensates for
sensor mounting alignment errors, electronic signalrs, temperature changes, and
manufacturing differences. Steering wheel posisiemsor supplies 2 analog inputs, phase A and
phase B, to EBCM. The 2 input signals are approeip®0 degrees out of phase. By
interpreting relationship between the 2 inputs, EB€&n determine position of steering wheel
and direction of steering wheel rotation. Steelengntering is the process by which EBCM
calibrates steering sensor output so that outpulsreero when steering wheel is centered. Using
yaw rate input, lateral accelerometer input, andel/Bpeed sensor inputs, initial steering center
position is calculated after driving greater thavilBH for more than 10 seconds in a straight line
on a level surface.

EBCM performs 6 different tests to detect a DTCditbon. DTC sets when one of the following
conditions exists:

1. Yaw rate bias is greater than 7 degrees/secahdgmition on.
2. Yaw rate input change is greater than 390 defgesesd/second with ignition on.

3. Yaw rate input voltage is less than 0.15 voltgreater than 4.85 volts for 1 second with
vehicle stopped or with vehicle speed greater #&NPH.

4. Yaw rate error is greater than 10 degrees/seB0risnes within a drive cycle with brake
pedal is not pressed, ABS not active and vehicedgreater than 3 MPH.

5. Yaw rate error is greater than 10 degrees/sefworitlseconds with VSES active. Under
this condition, DTC C1281 will also set.

6. Yaw rate error is greater than 10 degrees/seatihdrehicle speed less than 37 MPH and
acceleration pedal is pressed more than 25 pesteetal travel range for 1 second dut
VSES activation. Under this condition, DTC C1281l aiso set.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &fsing scan tool, observe YAW RATE
SENSOR INPUT parameter in VSES data list. If scanh displays YAW RATE SENSO|
INPUT parameter as 0.15-4.85 volts, go to steff 6can tool does not display YAW
RATE SENSOR INPUT parameter as 0.15-4.85 voltgpgmext step.

3. Turnignition off. Disconnect yaw rate sensorregtor. Turn ignition on, engine off. Using
scan tool, observe YAW RATE SENSOR INPUT paraméfescan tool displays YAW
RATE SENSOR INPUT parameter as less than 0.15,\gutso next step. If scan tool does
not display YAW RATE SENSOR INPUT parameter as thas 0.15 volts, go to step 10 .

4. Turn ignition off. Disconnect yaw rate sensorragtior. Connect fused jumper wire (3
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10.

11.

12.

13.

14.

15.

16.

amp) between yaw rate sensor connector termindl§Gray/Black wire) and "C" (Dar
Blue wire). Turn ignition on, engine off. Using adaol, observe YAW RATE SENSOR
INPUT parameter. If scan tool displays YAW RATE SEBR INPUT parameter as gre:
than 4.85 volts, go to next step. If scan tool dedslisplay YAW RATE SENSOR INPL
parameter as greater than 4.85 volts, go to step 8

Disconnect fused jumper wire. Measure voltage/eeth yaw rate sensor connector
terminals "A" (Gray/Black wire) and "B" (Light Gra/lack wire). If voltage is less thar
volts, go to step 12 . If voltage is not less thamlts, go to step 7 .

If scan tool displays YAW RATE SENSOR INPUT paeder as 2.3-2.7 volts, see
DIAGNOSTIC AIDS. If scan tool does not display YAW RATE SENSORPWIT
parameter as 2.3-2.7 volts, go to step 11 .

Check Gray/Black wire between yaw rate sensoe3@0M for short to voltage. If
problem was found, repair as necessary. After repgo to step 16 . If problem was not
found, go to step 13.

Check Gray/Black wire between yaw rate sensoE3@M for open, short to ground or
high resistance. If problem was found, repair @essary. After repairs, go to step 16 . If
problem was not found, go to next step.

Check Dark Blue wire between yaw rate sensoiEB1dM for open, short to ground or
high resistance. If problem was found, repair ags&ary. After repairs, go to step 16 . If
problem was not found, go to step 13.

Check Dark Blue wire between yaw rate sensoiE8@M for short to voltage. If problem
was found, repair as necessary. After repairsp @ep 16 If problem was not found, go
step 13.

Turn ignition off. Disconnect EBCM harness cartoe Install Universal Pinout Box (J
39700) using Cable Adapter (J 39700-300) to EBCémss connector only. Check Light
Green/Black wire between yaw rate sensor and EB&@Migh resistance or open. If
problem was found, repair as necessary. After repgo to step 16 . If problem was not
found, go to next step.

Check yaw rate sensor connector for poor coiamectif problem was found, repair as
necessary. After repairs, go to step 16 . If pnobheas not found, go to step 14 .

Check EBCM connector for poor connections. dlybem was found, repair as necessary.
After repairs, go to step 16 . If problem was mainid, go to step 15.

Replace yaw rate sensor. &8N RATE SENSOR under REMOVAL &
INSTALLATION. After repairs, go to step 16 .

Replace EBCM. Sdel. ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

Using scan tool, clear DTCs. Operate vehiclBTIE€ does not reset, system is okay.
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Diagnostic Aids

During diagnosis, park vehicle on a level surf&igeck vehicle for proper alignment. Car shc
not pull in either direction while driving straigbnh a level surface. Find out from driver under
what conditions DTC was set (when DIC displayed SEFE STABILITY SYSTEM message).
This information will help to duplicate failure. &vshot function on scan tool can help find an
intermittent DTC.

DTC C1284 OR DTC C1285: LATERAL ACCELEROMETER SELF TEST MALFUNCTION OR
LATERAL ACCELEROMETER CIRCUIT MALFUNCTION

Circuit Description

Vehicle Stability Enhancement System (VSES) isvatéidd by EBCM calculating desired yaw
rate and comparing it to actual yaw rate input.ii@dsyaw rate is calculated from measured
steering wheel position, vehicle speed, and latmegleration. The difference between desired
yaw rate and actual yaw rate is yaw rate errorclvia a measurement of oversteer or under:

If yaw rate error becomes too large, EBCM will aipe to correct vehicle's yaw motion by
applying differential braking to left or right fromwheel. VSES activations generally occur du
aggressive driving, in turns or bumpy roads withouth use of accelerator pedal. When braking
during VSES activation, brake pedal will feel di#fat than ABS pedal pulsation. Brake pedal
pulsates at a higher frequency during VSES actimatUsable output voltage range for lateral
accelerometer and yaw rate sensors is 0.25-4.7& @&dan tool will report zero lateral
acceleration or yaw rate as 2.5 volts with no sebiss present. Sensor bias compensates for
sensor mounting alignment errors, electronic signalrs, temperature changes, and
manufacturing differences. Steering wheel posisiemsor supplies 2 analog inputs, phase A and
phase B, to EBCM. The 2 input signals are apprabain®0 degrees out of phase. By
interpreting relationship between the 2 inputs, EB€&n determine position of steering wheel
and direction of steering wheel rotation. Steellengntering is the process by which EBCM
calibrates steering sensor output so that outpulsreero when steering wheel is centered. Using
yaw rate input, lateral accelerometer input, andel/Bpeed sensor inputs, initial steering center
position is calculated after driving greater thavilBH for more than 10 seconds in a straight line
on a level surface.

EBCM performs 7 different tests to detect a DTCdibon. DTC sets when one of the following
conditions exists:

e The compensated bias value of the lateral accetdsrreensor is greater than 0.3 g.

o Lateral accelerometer sensor performs a selfhastésults in an offset of 0.5 g. EBCM
compares sensor output during self test with odtgldwing test. DTC sets when lateral
acceleration immediately following self test isaper than self test output minus 0.4 g.
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o Lateral jerk is greater than 16.5 g/second for Belddbnds more than 2 times within ignit

cycle.

o Lateral acceleration is 0.4 g for 0.25 seconds.
o Side slip error is greater than 0.5 g 30 timesiwighdrive cycle.
¢ Side slip error is greater than 0.5 g for 5 secoddder this condition, this DTC will set

along with DTC C1281.

o Oversteer term is negative for 2 seconds. Oversteris yaw rate value times lateral

acceleration value. Under this condition, this DWIC set along with DTC C1281.

DTC C1285 sets when lateral accelerometer inpaagelis less than 0.15 volts or greater than
4.85 volts for 1 second.

Diagnosis

1.
2.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

Install scan tool. Turn ignition on, engine &fing scan tool, observe LATERAL
ACCELEROMETER INPUT parameter in VSES data lissdén tool displays LATERAL
ACCELEROMETER INPUT parameter as 0.15-4.85 voltstastefs . If scan tool does
not display LATERAL ACCELEROMETER INPUT parametey @15-4.85 volts, go to
next step.

Turn ignition off. Disconnect lateral acceleroatetensor connector. Turn ignition on,
engine off. Using scan tool, observe LATERAL ACCEREMETER INPUT parameter. If
scan tool displays LATERAL ACCELEROMETER INPUT parater as less than 0.15
volts, go to next step. If scan tool does not dgp/ATERAL ACCELEROMETER

INPUT parameter as less than 0.15 volts, go toXiep

Turn ignition off. Connect fused jumper wire (B@ between lateral accelerometer sensor
connector terminals "A" (Gray/Black wire) and "Blight Blue wire). Turn ignition on,
engine off. Using scan tool, observe LATERAL ACCEREMETER INPUT parameter. If
scan tool displays LATERAL ACCELEROMETER INPUT pareter as greater than 4.85
volts, go to next step. If scan tool does not dgp/ATERAL ACCELEROMETER

INPUT parameter as greater than 4.85 volts, gtejp & .

Disconnect fused jumper wire. Measure voltage/den lateral accelerometer sensor
connector terminals "A" (Gray/Black wire) and "Qidght Green wire). If voltage is less
than 5 volts, go to step 12 . If voltage is nos lgsn 5 volts, go to step 7 .

If scan tool displays LATERAL ACCELEROMETER INPlparameter as 2.3-2.7 volts,
seeDIAGNOSTIC AIDS. If scan tool does not display LATERAL ACCELERONER
INPUT parameter as 2.3-2.7 volts, go to step 11 .

Check Gray/Black wire between lateral acceleremstnsor and EBCM for short to
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10.

11.

12.

13.

14.

15.

16.

voltage. If problem was found, repair as necesgstgr repairs, go to stel€ . If problem
was not found, go to step 13 .

Check Gray/Black wire between lateral acceleremstnsor and EBCM for open, short to
ground or high resistance. If problem was foungdaneas necessary. After repairs, go to
step 16 . If problem was not found, go to next.step

Check Light Blue wire between lateral acceler@megénsor and EBCM for open, short to
ground or high resistance. If problem was foungdaneas necessary. After repairs, go to
step 16 . If problem was not found, go to step 13.

Check Light Blue wire between lateral acceletemsensor and EBCM for short to
voltage. If problem was found, repair as necesgstgr repairs, go to step 16 . If problem
was not found, go to step 13 .

Turn ignition off. Disconnect EBCM harness cartoe Install Universal Pinout Box (J
39700) using Cable Adapter (J 39700-300) to EBCéss connector only. Check Light
Green wire between lateral accelerometer sensoEB@M for high resistance or open. If
problem was found, repair as necessary. After repgo to step 16 . If problem was not
found, go to next step.

Check lateral accelerometer sensor connectquoimr connections. If problem was found,
repair as necessary. After repairs, go to steplfigroblem was not found, go to step 14 .

Check EBCM connector for poor connections. dlydem was found, repair as necessary.
After repairs, go to step 16 . If problem was mairnid, go to step 15.

Replace lateral accelerometer sensor L3¢eERAL ACCELEROMETER SENSOR
under REMOVAL & INSTALLATION. After repairs, go tetep 16 .

Replace EBCM. S¢el ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

Using scan tool, clear DTCs. Operate vehiclBTIE€ does not reset, system is okay.

Diagnostic Aids

During diagnosis, park vehicle on a level surf&igeck vehicle for proper alignment. Vehicle
should not pull in either direction while drivingaight on a level surface. Find out from driver
under what conditions DTC was set (when DIC dispda$ERVICE STABILITY SYSTEM
message). This information will help to duplicadiure. Snapshot function on scan tool can help
find an intermittent DTC.

DTC C1287 OR DTC C1288: STEERING SENSOR RATE MALFUNCTION OR STEERING SENSO
SENSOR CIRCUIT MALFUNCTION

Circuit Description
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Vehicle Stability Enhancement System (VSES) isvatédd by EBCM calculating desired vy

rate and comparing it to actual yaw rate input.ii@dsyaw rate is calculated from measured
steering wheel position, vehicle speed, and latmegleration. The difference between desired
yaw rate and actual yaw rate is yaw rate errorclvia a measurement of oversteer or under:

If yaw rate error becomes too large, EBCM will aipe to correct vehicle's yaw motion by
applying differential braking to left or right fromwheel. VSES activations generally occur du
aggressive driving, in turns or bumpy roads withouth use of accelerator pedal. When braking
during VSES activation, brake pedal will feel di#fat than ABS pedal pulsation. Brake pedal
pulsates at a higher frequency during VSES actimatUsable output voltage range for lateral
accelerometer and yaw rate sensors is 0.25-4.7& @&dan tool will report zero lateral
acceleration or yaw rate as 2.5 volts with no sebiss present. Sensor bias compensates for
sensor mounting alignment errors, electronic signairs, temperature changes, and
manufacturing differences. Steering Wheel Posiiensor (SWPS) supplies 2 analog inputs,
phase A and phase B, to EBCM. The 2 input signalsypproximately 90 degrees out of phase.
By interpreting relationship between the 2 inpEBCM can determine position of steering
wheel and direction of steering wheel rotationetmngle centering is the process by which
EBCM calibrates steering sensor output so thatubugads zero when steering wheel is
centered. Using yaw rate input, lateral acceleremaput, and wheel speed sensor inputs, initial
steering center position is calculated after dg\gneater than 6 MPH for more than 10 seconds
in a straight line on a level surface.

DTC C1287 sets when steering wheel position saasynchronized and steer rate (speed that
steering wheel appears to be turning) is greatar 1100 degrees/second, steer rate is less than
80 degrees/second and difference in phase angledephase A and phase B is greater than 20
degrees, or the 2 steering sensor signals (phasel Ahase B) do not agree for one second.
Under this condition, DTC C1281 will also set.

DTC C1288 sets when both phase A and phase B eategithan 4.9 volts for 1.6 seconds, both
phase A and phase B are less than 0.2 volts faet@nds, or the difference in changes in phase
A and phase B is greater than 35.2 degrees forrfilli§econds.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &f&ing scan tool, perform STEERING
POSITION SENSOR TEST. If SWPS passed testDé@&SNOSTIC AIDS . If SWPS
did not pass test, go to next step.

3. Turn ignition off. Disconnect SWPS connector.Tignition on, engine off. Using scan
tool, observe DUAL ANALOG SWPS INPUT A parameteMBES data list. If scan tool
indicates DUAL ANALOG SWPS INPUT A parameter asldgan 0.2 volt, go to next st
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10.

11.

12.

13.

If scan tool does not indicate DUAL ANALOG SWPS INP A parameter as less than |
volt, go to step 13.

Using scan tool, observe DUAL ANALOG SWPS INPUp&ameter. If scan tool
indicates DUAL ANALOG SWPS INPUT B parameter asldggn 0.2 volt, go to next st

If scan tool does not indicate DUAL ANALOG SWPS IMP B parameter as less than 0.2
volt, go to step 14 .

Turn ignition off. Disconnect SWPS connector. @t fused jumper wire (3 amp)
between SWPS connector terminals No. 1 (Dark Gnees) and No. 5 (Light Green
wire). Turn ignition on, engine off. Using scan ltambserve DUAL ANALOG SWPS
INPUT A parameter. If scan tool indicates DUAL ANBIG SWPS INPUT A parameter
greater than 4.9 volts, go to next step. If scahdoes not indicate DUAL ANALOG
SWPS INPUT A parameter as greater than 4.9 vaits) gtep 10 .

Turn ignition off. Disconnect fused jumper wi@nnect fused jumper wire (3 amp)
between SWPS connector terminals No. 1 (Dark Gnees) and No. 6 (Light Blue wire).
Turn ignition on, engine off. Using scan tool, atveeDUAL ANALOG SWPS INPUT B
parameter. If scan tool indicates DUAL ANALOG SWR8UT B parameter is greater
than 4.9 volts, go to next step. If scan tool duesandicate DUAL ANALOG SWPS
INPUT B parameter as greater than 4.9 volts, gbep 10 .

Disconnect fused jumper wire. Measure voltage/deh SWPS connector terminals No. 1
(Dark Green wire) and No. 2 (Light Blue wire). Biltage is less than 5 volts, go to next
step. If voltage is not less than 5 volts, go ép 49 .

Turn ignition off. Disconnect negative batteryplea Measure resistance between SWPS
connector terminal No. 2 (Light Blue wire) and gndulf resistance is less than 5 ohms, go
to step 16 . If resistance is not less than 5 ogos) step 15 .

Check Dark Green wire and Gray/Black wire betw8®/PS and EBCM for short to
voltage. If problem was found, repair as necesgstgr repairs, go to step 20 . If problem
was not found, go to step 17 .

Check Dark Green wire and Gray/Black wire betwePS and EBCM for open, short

ground or high resistance. If problem was foungdaneas necessary. After repairs, go to
step20 . If problem was not found, go to next step.

Check Light Green wire between SWPS and EBCMf&n, short to ground or high
resistance. If problem was found, repair as nepesafier repairs, go to step 20 . If
problem was not found, go to next step.

Check Light Blue wire between SWPS and EBCMofaen, short to ground or high
resistance. If problem was found, repair as nepesafier repairs, go to step 20 . If
problem was not found, go to step 17 .

Check Light Green wire between SWPS and EBCMtiort to voltage. If problem was
found, repair as necessary. After repairs, goep 20. If problem was not found, goto s
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17.

14. Check Light Blue wire between SWPS and EBCMsfart to voltage. If problem was
found, repair as necessary. After repairs, goep 20. If problem was not found, go to s
17 .

15. Disconnect EBCM harness connector. Install UsaléPinout Box (J 39700) using Cable
Adapter (J 39700-300) to EBCM harness connector. @eck Light Blue wire and Light
Green/Black wire between SWPS and EBCM for higlstasce or open. If problem was
found, repair as necessary. After repairs, goep 20. If problem was not found, go to s
17 .

16. Check SWPS connector for poor connections.diblem was found, repair as necessary.
After repairs, go to step 20 . If problem was mainid, go to step 18.

17. Check EBCM connector for poor connections. dfigbem was found, repair as necessary.
After repairs, go to step 20 . If problem was mainid, go to step 19.

18. Replace SWPS. See appropriate POWER RACK & PNN\&@icle in STEERING. After
repairs, go to step 20 .

19. Replace EBCM. S¢eL ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

20. Using scan tool, clear DTCs. Operate vehiclBTIC does not reset, system is okay.

Diagnostic Aids

During diagnosis, park vehicle on a level surf&igeck vehicle for proper alignment. Car shc
not pull in either direction while driving straigbnh a level surface. Find out from driver under
what conditions DTC was set (when DIC displayed SEFE STABILITY SYSTEM message).
This information will help to duplicate failure. &vshot function on scan tool can help find an
intermittent DTC.

DTC C1291: OPEN BRAKELIGHT SWITCH CONTACTSDURING DECELERATION

Circuit Description
Stoplamp switch signal informs the EBCM when theklerpedal is pressed.

DTC C1291 sets when stoplight switch remains ope fdeceleration cycles.

Diagnosis

1. PerformrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Press brake pedal. If brake lights turn on, goetd step. If brake lights do not turn on, go
to step 7.
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3.

10.

11.

12.

13.

14.

Press brake pedal. Using scan tool, observe SFOHP SWITCH parameter in TCS data
list. If STOP LAMP SWITCH parameter changes stseeDIAGNOSTIC AIDS. If
STOP LAMP SWITCH parameter does not change statey gext step.

Turn ignition off. Inspect stoplight switch andjast and/or calibrate if needed. If problem
was found, repair as necessary. After repairsp @ep 14 If problem was not found, go
next step.

Turn ignition off. Disconnect stoplight switchreeector. Connect fused jumper wire (3
amp) between stoplight switch connector terminals(Orange wire) and "B" (White
wire). Turn ignition on, engine off. Using scan ltambserve STOP LAMP SWITCH
parameter. If scan tool displays APPLIED, go tpdt# . If scan tool does not display
APPLIED, go to next step.

Check White wire between stoplight switch and BBIGr open. If problem was found,
repair as necessary. After repairs, go to steplflgroblem was not found, go to step 10 .

Check Orange wire between rear fuse block amdighd switch for short to ground or
open. If problem was found, repair as necessatgr A¢pairs, go to step 14 . If problem
was not found, go to next step.

Check White wire between stoplight switch and BBGr open. If problem is found,
repair as necessary. After repairs, go to steplflgroblem is not found, go to next step.
Check White wire between stoplight switch and BBGr short to ground. If problem was
found, repair as necessary. After repairs, goetp $#. If problem was not found, go to n
step.

Check EBCM connector for poor connections. dlydem was found, repair as necessary.
After repairs, go to step 14 . If problem was mainid, go to step 12 .

Check stoplight switch connector for poor cotioes. If problem was found, repair as
necessary. After repairs, go to step 14 . If pnobheas not found, go to step 13 .

Replace EBCM. Sdel. ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to step4l.

Replace stoplight switch. SSEOPLIGHT SWITCH under REMOVAL &
INSTALLATION. After repairs, go to next step.

Using scan tool, clear DTCs. Operate vehiclBTIE€ does not reset, system is okay.

Diagnostic Aids

Diagnose any wheel speed sensor DTCs before conginith diagnosis of DTC.

Deceleration cycle consists of the following se@aen

1.

Vehicle speed is greater than 15 MPH.
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2. Vehicle decelerates more than 5 MPH/second gac@nds.
3. Vehicle speed decelerates to less than 10 MPH.

Verify proper stoplight switch operation using disaof scan tool. As brake is applied, data list
should display stoplight switch on within 1 inchg2 cm) of travel.

Possible causes of this DTC are the following ciooals:

o Open stoplight switch.

¢ Stoplight switch is misadjusted.

e Open fuse.

e Circuit has a wiring problem, terminal corrosionpoor connections.
o Erratic wheel speeds.

DTC C1292, DTC C1293 OR DTC C1296: BRAKE FLUID PRESSURE SENSOR

Circuit Description

DTC definitions:
e DTC C1292
Brake fluid pressure low.
e« DTC C1293
Brake fluid pressure high.
e DTC C1296
Brake fluid pressure sensor out of range.

EBCM uses input from brake fluid pressure sensomiore accurate braking control during
VSES.

DTC C1292 sets when brake fluid pressure is less 30 psi (3.5 kg/c?n) for 3 deceleration
cycles.

DTC C1293 sets when brake fluid pressure is grelaser 50 psi (3.5 kg/c%) for 2 consecutive
ionition cvcles and vehicle speed is above 25 MPH.
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DTC C1296 sets when brake fluid pressure sensoalsggreater than 4.9 volts for 2 minute:
brake fluid pressure sensor signal is less thah lts for 0.1 second.

Diagnosis

1.
2.

10.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

Install scan tool. Turn ignition on, engine &fsing scan tool, observe BRAKE FLUID
PRESSURE SENSOR INPUT parameter in VSES datdflstan tool displays BRAKE
FLUID PRESSURE SENSOR INPUT parameter as 0.14-¥0o86, seeDIAGNOSTIC
AIDS. If scan tool does not display BRAKE FLUID PREFEJSENSOR INPUT
parameter as 0.14-4.90 volts, go to next step.

Turn ignition off. Disconnect brake fluid presssensor connector. Turn ignition on, en
off. Using scan tool, observe BRAKE FLUID PRESSUBENSOR INPUT parameter. If
scan tool indicates BRAKE FLUID PRESSURE SENSORUNRarameter as less than
0.14 volt, go to next step. If scan tool does ndidate BRAKE FLUID PRESSURE
SENSOR INPUT parameter as less than 0.14 volip gtep 10 .

Turn ignition. Connect fused jumper wire (3 arp)ween brake fluid pressure sensor
connector terminals "A" and "B". S&&g. 1 . Turn ignition on, engine off. Using scan tool,
observe BRAKE FLUID PRESSURE SENSOR INPUT paramétecan tool indicates
BRAKE FLUID PRESSURE SENSOR INPUT parameter is ggethan 4.9 volts, go to
next step. If scan tool does not indicate BRAKE HRIPRESSURE SENSOR INPUT
parameter is greater than 4.9 volts, go to step 8 .

Disconnect fused jumper wire. Measure voltage/den brake fluid pressure sensor
connector terminals "A" and "C". If voltage is lésan 5 volts, go to next step. If voltage is
not less than 5 volts, go to step 7 .

Turn ignition off. Disconnect negative batterplea Measure resistance between brake
fluid pressure sensor connector terminal "C" armligd. If resistance is less than 5 ohm
to step 12 . If resistance is not less than 5 ogm$) step 11 .

Check Gray wire (5 volt reference voltage) farrstio voltage. If problem was found,
repair as necessary. After repairs, go to steplfigroblem was not found, go to step 13.

Check Gray wire (5 volt reference voltage) foewpshort to ground or high resistance. If
problem was found, repair as necessary. After repgo to step 16 . If problem was not
found, go to next step.

Check Black wire (sensor signal) between brakid firessure sensor and EBCM for open,
short to ground or high resistance. If problem feasd, repair as necessary. After repairs,
go to step 16 . If problem was not found, go tp 48 .

Check Black wire (sensor signal) between brhake pressure sensor and EBCM for short
to voltage. If problem was found, repair as necgsgdter repairs, go to step 16 . If
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11.

12.

13.

14.

15.

16.

problem was not found, go to st13.

Disconnect EBCM connector. Install Universald@inBox (J 39700) using Cable Adapter
(J 39700-300) to EBCM harness connector only. Claaeinge/Black wire between brake
fluid pressure sensor and EBCM for high resistamagpen. If problem was found, repail
necessary. After repairs, go to step 16 . If pnobheas not found, go to step 13 .

Check brake fluid pressure sensor connectgrdor connections. If problem was found,
repair as necessary. After repairs, go to steplfigroblem was not found, go to step 14 .

Check EBCM connector for poor connections. dlydem was found, repair as necessary.
After repairs, go to step 16 . If problem was moirnid, go to step 15.

Replace brake fluid pressure sensor.BB@8K E FLUID PRESSURE SENSOR under
REMOVAL & INSTALLATION. After repairs, go to stepd..

Replace EBCM. SdeL ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

Using scan tool, clear DTCs. Operate vehiclBTIE€ does not reset, system is okay.
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(300027218

Fig. 1: Identifying Brake Fluid Pressure Sensor Connector Terminals
Courtesy of GENERAL MOTORS CORP.

Diagnostic Aids

Find out from driver under what conditions DTC wgas (when DIC displayed SERVICE
ACTIVE HANDLING message). This information will hgko duplicate the failure. Snapshot
function on scan tool can help find an intermitteiC.

Deceleration cycle consists of the following se@aen

1. Vehicle speed is greater than 15 MPH.
2. Vehicle decelerates more than 5 MPH/second gac@nds.
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3.

Vehicle speed decelerates to less than 10 MPH.

DTC C1294: BRAKELIGHT SWITCH CIRCUIT ALWAYSACTIVE

Circuit Description

Stoplight switch signal informs EBCM when brake g@lad pressed.

The stoplight switch input was active for 2 congeugnition cycles. The vehicle speed is
greater than 25 MPH.

Diagnosis

1. PerforrDIAGNOSTIC SYSTEM CHECK . Go to next step.

2. Install scan tool. Turn ignition on, engine &fsing scan tool, observe STOP LAMP
SWITCH parameter in TCS data list. If scan toopliigs RELEASED, go to next step. If
scan tool does not display RELEASED, go to gep

3. Press brake pedal. Using scan tool, observe PP SWITCH parameter. If STOP
LAMP SWITCH parameter changes state, Be&GNOSTIC AIDS . If STOP LAMP
SWITCH parameter does not change states, go tostegxt

4. Turn ignition off. Inspect stoplight switch andjast and/or calibrate if needed. If problem
was found, repair as necessary. After repairsp @ep 11 If problem was not found, go
next step.

5. Turn ignition off. Disconnect stoplight switch cautor. Turn ignition on, engine off. Usi
scan tool, observe STOP LAMP SWITCH parametercdhgool displays RELEASED, ¢
to step 8 . If scan tool does not display RELEASE®t{0 next step.

6. Check White wire between stoplight switch and EBfoMshort to voltage. If problem wi
found, repair as necessary. After repairs, goetp $i.. If problem was not found, go to n
step.

7. Check EBCM connector for poor connections. Ifgbean was found, repair as necessary.
After repairs, go to step 11 . If problem was mairnid, go to step 9 .

8. Check stoplight switch connector for poor conioest If problem was found, repair as
necessary. After repairs, go to step 11 . If pnobheas not found, go to step 10 .

9. Replace EBCM. SeeLECTRONIC BRAKE CONTROL M ODULE under
REMOVAL & INSTALLATION. After repairs, go to stepll.

10. Replace stoplight switch. SBEOPLIGHT SWITCH under REMOVAL &
INSTALLATION. After repairs, go to next step.
11. Using scan tool, clear DTCs. Operate vehiclBTI€ does not reset, system is okay.
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Diagnostic Aids

Possible causes of DTC are stoplight switch ciriswshorted to voltage, stoplight switch is
misadjusted, stoplight switch is stuck closed, kb pedal that is binding.

DTC C1295: BRAKELIGHT SWITCH CIRCUIT OPEN

Circuit Description

EBCM sources 5 volts on stoplight switch signatair when stoplight switch is inactive.
Voltage is supplied a ground path through stoployibs.

DTC sets when stoplight switch input voltage 1715303 volts for 2 seconds.

Diagnosis

1.
2.

8.

9.

PerformDIAGNOSTIC SYSTEM CHECK . Go to next step.

Press brake pedal. Using scan tool, observe SFOHP SWITCH parameter in TCS data
list. If STOP LAMP SWITCH parameter displays APPOgo to step 4 If STOP LAMP
SWITCH parameter does not display APPLIED, go txi s&ep.

Check White wire between stoplight switch and BBiGr open or high resistance. If
problem was found, repair as necessary. After repgo to step 9 . If problem was not
found, go to step 7 .

Press brake pedal. If all of stoplights are @fto next step. If all stoplights are not off, see
DIAGNOSTIC AIDS.

Check White wire between stoplight switch anghlshhits for open or high resistance. If
problem was found, repair as necessary. After repgo to step 9 . If problem was not
found, go to next step.

Check Black wire between stoplights and groumabfin or high resistance. If problem
was found, repair as necessary. After repairsp gbep 9 . If problem was not found, see
DIAGNOSTIC AIDS .

Check EBCM connector for poor connections. Ifgbeon was found, repair as necessary.
After repairs, go to step 9 . If problem was nairi, go to next step.

Replace EBCM. SdelL ECTRONIC BRAKE CONTROL MODULE under
REMOVAL & INSTALLATION. After repairs, go to nexttep.

Using scan tool, clear DTCs. Operate vehicl®TEC does not reset, system is okay.

Diagnostic Aids

Possible causes of DTC are:
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e A signal circuit of the stoplight switch is open.

o Stoplight switch is misadjusted. Verify proper $igit switch operation using data list of
scan tool. As brake is applied, data list shouspldly stoplight switch on within 1 inch
(2.54 cm) of travel.

o All brake lights are open.

o All brake light grounds are open.

e Circuit has wiring problem, terminal corrosion,@or connections.
e Loose or corroded EBCM ground or PCM ground.

e Internal EBCM problem.

REMOVAL & INSTALLATION

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

WARNING: Vehicle is equipped with Supplemental Inflatable Restraint
(SIR) system. Disable SIR system when working near steering
column or instrument panel. See SUPPLEMENTAL
INFLATABLE RESTRAINT (SIR) under SERVICE
PRECAUTIONS.

BRAKE FLUID PRESSURE SENSOR

Removal & Installation

Drain cooling system. Remove upper radiator hosesén BPMV/EBCM retaining nuts and
reposition BPMV/EBCM to access brake fluid pressaesor. Disconnect brake fluid pressure
sensor connector. Remove brake fluid pressure rsefsanstall, reverse removal procedure.

BRAKE PRESSURE MODULATOR VALVE

Removal

1. Turn ignition switch to OFF position. Disconn&&CM connector. Note brakeline
location on Brake Pressure Modulator alve (BPM\@nieve brakelines. Remove BPMV
pump ground wire. Remove mounting 2 nuts and rere@€M/BPMV assembly.
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2. If EBCM is being replaced, remove ground wire #veh remove EBCM. Ensure EBCM
seal is not damaged during this step. Remove tesutam EBCM. Remove 4 EBCM to
BPMV mounting bolts. Separate EBCM from BPMV callgfuDo not damage seal.

CAUTION: Ensure brakelines are correctly connected to BPMV or wheel
lock-up will occur.

Installation

To install, reverse removal procedure. Clean upspilied brake fluid in mounting area. Tighten
bolts and brakelines to specification. J€@RQUE SPECIFICATIONS . After completing
installation, bleed brake system. 38deEEDING BRAKE SYSTEM .

ELECTRONIC BRAKE CONTROL MODULE

Removal & Installation

1. Turn ignition switch to Off position. DisconndeBTCM connector. Remove 3
EBTCM/BPMV mounting nuts. Lift EBTCM/BPMYV far enobigout of bracket to separate
EBTCM from BPMV. Remove insulator from EBTCM. Renso EBTCM to BPMV
mounting bolts. Separate EBTCM from BPMV carefullyp not damage seal.

2. To install, reverse removal procedure. Tighteistend brakelines to specification. See
TORQUE SPECIFICATIONS.

LATERAL ACCELEROMETER SENSOR

Removal & Insallation

Turn ignition switch to OFF position. Remove pagsegrseat. Disconnect lateral accelerometer
connector. Remove 2 mounting nuts and remove ladecalerometer. To install, reverse rem
procedure.

STEERING WHEEL POSITION SENSOR

The steering wheel position sensor is mountedegristy shaft. For removal and installation, see
appropriate STEERING COLUMNS article in STEERING.

STOPLIGHT SWITCH

Removal & Insallation

Remove left sound insulator. Disconnect electroainectors from switch. Remove stoplight
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switch. To install, reverse removal proced

TRACTION CONTROL SWITCH

Removal & Installation

Turn ignition switch to OFF position. Open centensole door. Pull up on rear of switch
assembly to release mounting clips. If clips doretg#ase, carefully insert screwdriver into ac
hole at rear of switch assembly and gently pulboswitch. Disconnect traction control switch
connector and remove traction control switch. Wbaith, reverse removal procedure.

TOOTHED RING

NOTE: Toothed ring is not serviceable. Toothed ring is incorporated into
hub assemblies. A NEW hub assembly must be installed if toothed
ring requires replacement.

WHEEL SPEED SENSORS

NOTE: Wheel speed sensors are incorporated in hub assembly. Entire
hub/wheel speed sensor assembly must be replaced.

Removal & Ingallation (Front)

1. Turn ignition off. Raise and support vehicle. Remwheel. Remove brake caliper and
rotor. Remove the stabilizer shaft link from thevés control arm. Disconnect Wheel Sp
Sensor (WSS) electrical connector. Support the l@eatrol arm. Separate outer tie rod
and lower ball joint from the steering knuckle. Remwheel hub retaining bolts and
remove hub/wheel speed sensor assembly from gidamuckle.

2. Toinstall, reverse removal procedure. Tightdistio specification. SEEORQUE
SPECIFICATIONS.

Removal & Ingallation (Rear)

1. Turnignition off. Raise and support vehicle. Remwheel. Disconnect WSS connector.
Disconnect Real Time Dampening (RTD) position sehskg, if equipped. Remove brake
caliper and rotor. Remove shock absorber solerledaracal connector, if equipped.

2. Separate tie rod end from suspension knuckle oRespindle nut and washer. Separate
upper and lower control arm from suspension knudRéamove suspension knuckle from
vehicle Remove wheel hub retaining bolts and renhod#wheel speed sensor assembly
from steering knuckle.
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3. Toinstall, reverse removal procedure. Tightemmtiog bolt to specification. See
TORQUE SPECIFICATIONS.

YAW RATE SENSOR

Removal & Installation

1. Turn ignition switch to OFF position. Apply pankji brake and shift transmission to rear
most gearshift position. On convertibles, removdifig top stowage compartment lid
extension panel. On all models, remove tractiortirobswitch. Sed RACTION
CONTROL SWITCH .

2. Using flat blade screwdriver, remove consoleimétg nut covers. Remove retaining nuts
for console and instrument panel trim plate. Lefar of console and pull rearward to rele

front from under instrument panel trim plate. Disigect accessory plug and fuel door
release connectors. Remove console.

3. With M/T, apply light pressure on shift boot taws shift lever to release shift boot from
trim plate. On all models, remove ashtray. Remawe plate grille by gently prying with
flat bladed screwdriver at side edge. Remove aopessm plate screws next to lighter,
behind ashtray and in trim plate grille openingl Rocessory trim plate rearward to rele
locking tabs. Disconnect lighter connector. On Mftate shift boot to go through trim
panel opening. On all models, remove accessorypiaite.

4. Disconnect yaw rate sensor connector. Remove Rirgjanuts and remove yaw rate ser
To install, reverse removal procedure.

ADJUSTMENTS
STOPLIGHT/CRUISE CONTROL SWITCH

With brake pedal depressed, insert stoplight/creaserol switch into retainer until switch body
seats in retainer. Note that clicks can be heatkraaded portion of switch is pushed through
retainer. Slowly pull brake pedal fully rearwardaugt stop until click sound can no longer be
heard. Switch will be moved in retainer providinger adjustment.

TORQUE SPECIFICATIONS

TORQUE SPECIFICATIONS

Application Ft. Lbs. (N.m)
Brakeline-To-BPMV 12 (16)

EBTCM/BPMV Insulator 10 (14)
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Lower Ball Joint Stud Nut

Step 1: Initial Torque 15 (20]

Step 2: Tighten An Additional 210 Degreds

Step 3: Check Minimum Torque 52 (70]
Outer Tie Rod End Stud Nut

Step 1: Initial Torque 15(20

Step 2: Tighten An Additional 160 Degredgs

Step 3: Check Minimum Torque 33 (45]
Rear Spindle Nut 118 (160)
Stabilizer Shaft Link Nuts 53 (72
Tie Rod Jam Nut 44 (60]
Upper Ball Joint Stub Nuts

Step 1: Initial Torque 15(20

Step 2: Tighten An Additional 250 Degreds

Step 3: Check Minimum Torque 41 (55]
Wheel Hub/Speed Sensor-To-Steering Knuckle 96 (130
Wheel Lug Nut 100 (136)

INCH Lbs. (N.m)

EBTCM/BPMV Mounting Nuts 89 (10]
EBTCM-To-BPMV Bolt (1)
Lateral Accelerometer Nuts 27 (3)
(1) Tighten to 27 INCH Ibs. (3 N.m), then to 53 INCHII§6 N.m).

WIRING DIAGRAMS
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Fig. 2: Anti-Lock Brake/Traction Control Syssem Wiring Diagram (Cor vette - 2001)




