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Antilock Brake System
Specifications I

Fastener Tightening Specifications

Application Nm Lb Ft Lb In
EBCM Bracket Mounting Bolts 24 18 —
Combination Valve to BPMV 16 12 —
EBCM to BPMV — 39
EHCU to Bracket 9 7 —
Front Brake Line to Combination Vaive 24 18 —
Front Whee! Speed Sensor Mounting Bolts ) 19 —
Rear Brake Line to Combination Valve .24 18 —
Splash Shield Mounting Bolts " 16 12 —
Tube Adapters to BPMV 3 23 —
Wheel Speed Sensor Harness Clip to, Shock Tower 15 . 11 —_
Wheel Speed Sensor Hamess Clip to Ball Joint 18 13 —

GM SPO Group Numbers

Application

~“GM SPO Group Number
Brake Pressure Modulator Valve B - 4730
Electronic Brake Control Module. 4.720
Stoplamp Switch 2.447
4.710

Wheel Speed Sensor
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Schematic and Routing Diagrams

BPMV Hydraulic Flow Chart (Normal Braking Mode)

p——

184237

Legend
(1) Master Cylinder Reservoir {(9) Rear Accumulator
(2) Master Cylinder {10) Right Front Dump Valve
(3) Combination valve {11) Front Brakes
{4) Right Front Isolation Valve (12) Front accumulator
(5) Rear Pump {13) Left Front Dump Valve
(6) Rear Isolation Valve (14) Left Front Isolation Valve
{7) Rear Dump Valve (15) Brake Pressure Modulator Valve (BPMV)

(8) Rear Brakes (16) Front Pump
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BPMV Hydraulic Flow Chart (Isolation Mode)
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184239

Legend
(1) Master Cylinder Reservoir

(2) Master Cylinder
{3) Combination valve 8) Rear Pump : C

{4) Rear Isolation Valve 9) To Front Channels Sa

{5) Rear Dump Valve (10} Brake Pressure Modulator Valve (BPMV)

8) Rear Wheels
7) Rear Accumulator

o ——
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Brakes

BPMV Hydraulic Fiow Chart (Dump Mode)

10

Legend
(1) Master Cylinder Reservair

(2) Master Cylinder

(3) Combination vaive

{(4) Rear lsolation Valve
)

184241

(6) Rear Wheels

(7) Rear Accumulator

(8) Rear Pump

(9) To Front Channels

(10) Brake Pressure Modulator Valve {BPMV)

{5) Rear Dump Vaive

NI



e

R

Brakes

Antilock ‘Brake System 5-149

BPMV Hydraulic Flow Chart (Reapply Mode) -

10

Legend

(1) Master Cylinder Reservoir -

(2) Master Cylinder

(3) Combination valve
{4) Rear Isolation Valve
-(B) Rear Dump Valve

184243

(6) Rear Wheels

(7) Rear Accumulator

(8) Rear Pump

(9) To Front Channels - D

(10) Brake Pressure Modulator Valve (BPMV)
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Brakes

BPMV Hydraulic Flow Chart (Brake Release Mode)

10

l.egend
(1) Master Cylinder Reservoir

{2} Master Cylinder

{3) Combination valve
{4) Rear lsolation Valve
(5) Rear Dump Valve

184863

(6) Rear Wheels
(7} Rear Accumulator
(8} Rear Pump
(9} To Front Channels
(10) Brake Pressure Modulator Valve (BPMV)
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Antilock Brakes System Schematic References

Reference on Schematic

Service Category Type Number
- Service Category

Cruise Controls

8-Wiring Systems

Engine Contrals

6-Engine Controls

Fuse Block Details Cell-11

8-Wiring Systems

Power Distribution Cell-10

8-Wiring Systems

Steering Controls

Steering Controls

Data Link Connector {DLC) Cell 50

8-Wiring Systems

8-Wiring Systems

Ground Distribution Cell-14

- Antilock Brakes System Schematic lcons

- leon -

Icon Definition

" | Notice: Refer to £ESD Notice.

19384
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Brakes
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Component Locator

Antilock Brakes System Components

Connector End Group
Name Location Locator View View No.
Component | Antilock Brakes
Brake Prassure Part of electronic brake control module, LH frame Location Views System _
Differential Switch rail near center of vehicle in Electrical Connector Eng
Diagnosis Views
Component Connector End
Data Link . Location Views Views in
Connector (DLC) Under LH side of IP in Electrical Electrical o
Diagnosis Diagnosis
Antilock Brakes Connector End
Daytime Running Lamps ] Systern Views in
Control Module Under LH side of IF, taped on IP harness Component Electrical -
Views Diagnosis
Anlifock Brakes | Antilock Brakes
Electronic Brake Control . . Systemn Systern
Module (EBCM) LH frame rail, near center of vehicle Component Connector Eng —
Views Views
Component Connector End
. Location Views Views in
Instrument Cluster Top LH side of IP in Electrical Electrical —
Diagnosis Diagnosis
Component Connector End
. Location Views Views in
IP Fuse Block LH lower kick panel in Electrical Electrical —
Diagnosis Diagnosis
Component  { Antilock Brakes
] Location Views Systern
TCC/Stoplamp Switch Under brake pedal in Electrical Connector End -
Diagnosis Views
Component Connector End
Underhood Fuse-Relay . Location Views Views in
' Center Engine compariment, LH fender in Electrical Electrical -
Diagnosis Diagnosis
Component Connector End
Vehicle Control . Location Views Views in
Module (vCM) | ERGIne compartment, LH fender in Electrical | ° Eleotrical -
Diagnosis Diagnosis
Component | Antilock Brakes
- Vehicle Speed Sensor . . Location Views System
Buffer Below LH side of IP, near steering column in Electrical Connector End —_
Diagnosis Views
Antifock Brakes | Anfilock Brakes
System Systern
Wheel Speed Sensor, LF|At LF wheel Component Connector Eng —_—
Views Views
‘Antilock Brakes | Antitock Brakes
Wheel Speed System System
Sensor, RF Al RF wheel Component | Connector End| —
Views - Views
Component Connector End
. Location Views Views in
C100 LH rear of engine compartment at bulk in Electrical Electrical —
Diagnosis Diagnosis
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Brakes

Antilock Brakes System Components (cont’d)

Name

Location

- LLocator View

Connector End
View

Group
No.

R

G101

Engine harness, near thermostat housing

Component
Location Views
in Electrical
Diagnosis

G102

Engine harness, near generator bracket

Component
Location Views
in Electrical
Diagnosis

G102 (6.5L)

LH front 'Qf er}gi'ne harness, at generator bracket,
near A/C compressor

“-Component
Location Views
in Electrical
Diagnosis

G103 (4.3L)

Engine harness, at generator bracket

Component -
Location Views
in Electrical
Diagnosis

G103 (5.0L, 5.7L, 7.4L)

LH front of engine hamess, at generator bracket,
near A/C_compressor

- Component
Location Views
in Electrical
Diagnosis

G103 (6.5L)

Engine harness, at generator bracket

Component
Location Views
in Electricai
Diagnosis

S101 (4.8L)

Engine harness, approx 20 cm from knock sensor
breakout toward EBCM

$101 (5.0L, 5.7L)

Engine harness, approx 10 cm from ignition coil
breakout toward fuel injector breakout

Engine hamess, approx 5 cm from generator

fuse-refay center toward A/C compressor breakout

S101 (7.4L) breakout toward C107 breakout - - -
8101(6.5L) Engine harness, approx 22 cm from optical fuel _ _ .
S temperature sensor breakout toward C100 breakout .
$102 (4.3L) Engine hamess, approx 104 cm from underhood - . _

$102 (5.0L, 5.7L)

Engine harness, approx 4 cm from A/C compressor
breakout toward MAF sensor breakout

Engine hamess, approx 4 c¢m from main harness

toward transmission

5102 (7.4L) that leads to the A/C compressor breakout toward — — —
generator breakout
_ Engine hamess, approx 4 cm from main harness
5102 (6.5L) that leads to the blower motor breakout toward — — —
. C100 breakout
L Engine harness, approx 4 cm from ECT sensor N . _
5103 (7.4L) breakout toward G100 :
Engine hamess, approx 4 cm from main harness
S breakout that leads to the underhood fuse-relay - — —
center and G100 breakouts
S129 (430 Engine harness, approx 7 cm from G103 breakout . _ _

§122 (5.0L, 5.7L)

Engine harness, approx 24 cm from A/C
compressor breakout toward C100

S122 (7.4L)

Engine harness, approx 8 cm from C100 breakout
toward VCM breakout
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Antilock Brakes System Components (cont’d).
e Connector End| Group
Name Location - Locator View View “No.
$152 (4.3L) Engine haress, approx 16 cm from fugl injector . . _

breakout toward G103 breakout

S152 (5.0L, 5.7L)

Engine hamess, approx 4 cm from fuel injector
breakout toward G103 breakout =~

$153 (4.3L)

Engine harness, approx 4 c¢m from the A/C
compressor breakout toward transmission

S153 (5.0L, 5.7L)

Engine harness, approx 8 cm from |gn|t|on coil
breakout toward transmission

Engine harness, approx 4 ¢cm from C100 breakout

$183 (74L) toward EGR sensor breakout 4 , - - -
Engine harness, approx 27 ¢m from main hamess
5153 (6.5L). breakout that-leads to the underhood fuse-relay — — —
: center : -
5154 (4.3L) _|Engirie harness, approx 98 cm from underhood _ . _

“lfuse-relay center toward A/C compressor breakout

S154 (5.0L, 5.7L)

_|Engine hamess, approx 4 ¢cm from the ignition coit

breakout toward the transmission

'S154 (7.4L).

-|Engine hamess, approx 3 cm from MAF sensor

breakout toward the ECT sensor breakout

5156 (4.3L)

Engine hamess, approx 14 cm from the knock
sensor breakout toward the EBCM

S156 (5.0L, 5.7L)

Engine hamess, approx 8 cm from the fuel injector
hamess breakout toward the ignition coil breakout

Engine harness, approx 10 cm from A/T ISS sensor

5156 (7.4L) breakout toward the fuel injector hamess’ breakout - - -
Engine hamess, approx™4 cm from the brake
S§156 (6.5L) pressure differential switch breakout toward — — —
transmission
S207 IP hamness, approx 4 cm into VSSB breakout — — —_
8210 IP hamess, approx 4 cm into TCC/Stoplamp switch . . .
breakout
IP hamess, approx 8 cm from C200 breakout
5216 ; — — —
toward instrument cluster breakout
5231 IP hamess, approx 18 cm from C100 breakout . _ _

toward park brake warning switch breakout
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Antilock Brakes System Component Views
Electronic Brake Control Module

17344?
Legend
(1) Electronic Brake Control Module (EBCM) (3) Battery (C2)

(2) tgnition Feed (C1) {4) Brake Pressure Differential Switch
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Daytime Running Lamp Control Module

L e
,‘“lllllé-"‘-iz?»;zmwii’dll

0/ E
S

173449

Legend
(1) Data Link Connector (DLC)

{2) Daytime Rurning Lamp Control Module
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Brakes

‘Wheel Speed Sensor Wiring: -

—r
R

Legend

-+ {1) Wheel Speed Sensor, LF

{2) Wheel Speed Sensor, RF

173481 .’\3 )

(3) Connector C3

Antilock Brakes System Connector
End Views

Brake Pressure Differential Switch

35437

Connector Part + 12052646
Information = ASM 2F M/P 150 (WHITE)
: Circuit
Pin Wire Color No. Function
A TAN/WHT a3 Brake Warning Indicator
Lamp Output
B BLK 150 |Ground

{4) Electronic Brake Control Module (EBCM} -
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EBCM;' Connector C1

FEEIEIE]

CIEICE]FE]

62473

~ Connector Part Information

* 12065425

« ASM 10F M/P 150 (BLACK)

e Component R
: . Circuit | - : Connector DTC(s) |Possible Symptoms From a
~ Pin Wire Color | No. .|. Function Cavity Affected Faulty Circuit
' A Fuse Output - Ignition 3 - ' No communication
A BAN 441 |7ype 11l Fuse A None 1ith EBCM
B8 | remn | sey |ABS Failure Indicator Lamp .C0286  |No ABS indicator
Output
C PPL 420 |Brake Switch Input C C0281 |None
) D — — [NotUsed D —  |Not Used
: C0236,
E WHT 1827 |Vehicle Speed Input E C0237, |ABS indicator lamp tumed on
C0238
. . No communication
F TAN/MWHT 799 |ABS Diagnostic Link (UART) F None with EBCM
Serial Data Signal - i No communication
G PPL 1807 (Class 2) _ G None with EBCM
H TAN/WHT 33 |Brake Waring lamp Output C0288 |None
; ' No communication
J BLK 451  |Signal Ground J None with EBCM
K — —  |Not Used K — Not Used




5-162 Antilock Brake System

Brakes
EBCM, Connector C2
62499
Connector Part Information * 12085030
* ASM 2F M/P 630 P2S (BLACK)
: Component - .
Circuit : Connector DTC(s) |Possible Symptoms From a
Pin Wire Color No. Function Cavity Affected | Faulty Circuit
: Fuse Cutput - Battery - C0265, T
A RED 442 Type 1l Fuse A C0267 ABS indicator lamp tumed on
: ' Co265, Lo
B BLK 150 {Power Ground B Copg7y |ABS indicator lamp turned on

EBCM, Connector C3

68766
Connector Part Information » ENTER PART NUMBER HERE
* ENTER PART DESCRIPTION HERE
Component :
Circuit Connector DTC(s) |Possible Symptoms From a
Pin Wire Color No. Function Cavity Affected Faulty Circuit
Co225,
A LT BLU 830 |WSS Signal (LF) A C0226, |ABS indicator lamp turned on
co227
coz21,
C DK GRN 872 WSS Signal (RF) C C0222, |ABS indicator lamp turned on
C0223
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.EBCM, Connector C3 (cont'd)

68766

Connector Part Information * ENTER PART NUMBER HERE
) « ENTER PART DESCRIPTION HERE
; Component .
Circuit R . Connector DTC(s) - |Possible Symptoms From a
Pin ‘Wire Color | No. Function Cavity Affected . Faulty Circuit
SRR R S , C0225,
D -YEL 873  |WSS Retum (LF) - D C0226, |ABS indicator lamp tumed on
| : 0 : - Copo7
o c Co221,
E - TAN - 833 |WSS Retumn (RF) . E C0222, |ABS indicator lamp turmed on
c0223 ' '

TCC/Stoplamp Switch

62424

Connector Part * 12040551
Information  6F M/P 480 (BLACK)
Circuit
Pin Wire Color No. Function
A BRN 1135 Brake transmission Shift

Interlock SOL Feed

Trans Mounted Neutral
Safty Switch Output

Brake Pedal Switch
Output (TCC)

Fuse Qutput - IGN 3 -

B LT GRN 275

c PPL 420

D BLK/WHT 441

Type Hl Fuse
E WHT 140 Fuse QOutput - Battery -
Type Hll Fuse

F WHT 17 |Stoplamp Switch Qutput
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Vehicle Speed Sensor (VSSB) Buffer

Wheel Speed Sensor

(4000 Puises Per Mile)

L] ]
. B2as7] P ‘35437
Connector Part *» 12066130 .‘Connecto:"' Part | + 120526471 o
Inforistion” * ASM 9F MIC/P 100 - . Information + ASM 2F M/P 150 (BLACK) -
- (NATURAL) . -
o~ | Clreuit ] Pin | W' LOOT T No, _Function ...
Pin Wire Color | No. | - - Function ~ T BLI " v : o
: ___Tunclo A LT BLU 830 [wWSS SIGNAL (LF)

7 |LT GRN/BLK| 822 .:|VSS Retum A TAN 833 -|WSS SIGNAL (RF)

8 | BLIAWHT | 451 |Ground B YEL .| 873 |wSS SIGNAL (LF)

9 PNK ag |Fuse Output - Ign 1 - B | GKGRN | 1872 |wss SIGNAL (RF)
. . - Type |l Fuse S - :
‘ . R :|Brake Control to.Cluster.

10 WHT 696 |ooo Signal

11 — — —

42 PPLAWHT 801 Vehicle Speed Sensor

Signat
13 BRN 437 |Vehicle Speed Signal
14 DK 817 Vehicle Speed Signal
GRN/WHT (4000 Pulses Per Mile)
15 DK GRN 389 Vehicle Speed Signal (
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Diagnostic Informatlon and
Procedures .

Self—Dlagnostlcs
The EBCM performs self-diagnostics of the ABS.

‘The EBCM detects and isolates system failures.
When a maifunction is detected, the EBCM sets a

correspondmg diagnostic trouble: code (DTC).

Displaying DTCs

Read DTCs using a Scan Tool. No prowssons are
made for Flash Code DTCs.

Clearmg DTCs

Use a Scan Tool in order to erase the DTCs in the
EBCM memory. Verify proper system operation and
apsence of DTCs when the clearing procedure
completes. The EBCM will not permit DTC clearing
until ali DTCs have been displayed. Also, DTCs
cannot be cleared by unplugging the EBCM, by
disconnecting the battery cables, or by turmng the
ignition OFF. .

Intermittents and Poor Connections

Most intermittent faults are caused by & faulty
electrical connection or faulty wiring. Occasionally a
damaged EBCM can be the cause of an intermittent
fault. Refer to Intermittents and Poor Connections in
Electrical Diagnosis for a detailed explanation of how
1o locate and repair intermittent conditions. '

Scan Tool Diagnostics

Refer to the Scan Tool Owner’'s Manual for
information about the Scan Tool and the
various modes.
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Brakes

Diagnostic System Check {cont’d)

Step

Actlon

Value(s)

Yes

No

10

1. Tum the ignition to OFF.
2. Remove the Brake Fuse 18.

3. Using the J 39200, measure the resistance between
the 10-way EBCM connector terminal A and ground.
Is the resistance measurement equal to the
specified value?

oL

Go to Step 15

Go to Step 14 .

1

Observe the ABS indicator famp.
Does the ABS indicator lamp stay on?

Go to ABS
Indicator On.No
DTC Sef

.Go to ABS
Indicator Off No
DTC Set

12

Repair open or high -resistance in CKT 451.
Is the repair complete?-

13

1. Repair open or high resistance in CKT 441.
2. Check for an open in the Brake Fuse 18.
Is the repair complete?

Go to Step 1

' Go to'Step 1.

14

1. Repair short to ground in CKT 441,
- 2. Check for an open in the Brake Fuse 18.
Is the repair complete?

15

Inspect CKT 441 and the 10-way EBCM hamess connector
for physical damage which may result in a short to ground
with the 10-way EBCM hamess connector connected to
the EBCM. :

Is there evidence of damage?

Go o Step 1

Go to Step 16

Goto Step 17

16

Repair the terminals which are damaged.
Is the repair complete?

17

1. Replace the EBCM.
2. Check for an open in Brake Fuse 18.
Is the repair complete?

Go fo Step 1 -

" Go to Step 1

e

R
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1 Lamp Circuit Shorted to B+
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DTC List DTC List (cont'd)"
DTC Definition DTC Definition
DTC Cc0221 RF Wheel DTC C0241-C0254 EBCM
DTC c0221 Speed Sensor Circuit Open BTC Co247 Control Valve Circuit
DTC C0222 RF Wheel DTC C0241-C0254 EBCM
DTC Co222 Speed Signal Missing DTC Co243 Controf Valve Circuit
DTC C0223 RF Wheel DTC €0241-C0254 EBCM
DTC C0223 Speed Signal Erratic DTC Co251 Control Valve Circuit
DTC C0225 LF Wheel DTC C0241-C0254 EBCM
DTC C0225 Speed Sensor Circuit Open bTC Co252 Control Valve Circuit
DTC C0226 LF Wheel DTC €0241-C0254 EBCM
DTC C0226 Speed Signal Missing DTC C0253 Control Valve Circuit
DTC C0227 LF Wheel DTC C0241-C0254 EBCM
DTC Co227 Speed Signal Erratic DTC C0254 Contirol Valve Circuit
DTC €0229 Drop Out of DTC C0265 or C0266
DTC C0229 Front Wheel Speed Signals DTC C0265 EBCM Relay Gircuit
DTC C0235 Rear Wheel DTC C0265 or CO266
DTC C0235 Speed Signal Circuit Open DTC C0266 EBCM Relay Circuit
DTC C0236 Rear Wheel DTC C0267 or £0268 Purnp
DTC Co236 Speed Signal Circuit Missing DTC Coze7 Motor Cireuit Open/Shorted
DTC C0237 Rear Wheel DTC C0267 or CO268 Pump
DTC C0287 Speed Signal Erratic DTC C0268 Motor Circult Open/Shorted
DTC Co238 DTC CO23§ Wheel Speed DTG C0271 DTC 60271—00?73 EBCM
Mismatch Malfunction
DTC C0241-C0254 EBCM DTC C0271-C0273 EBCM
DTC Co241 Control Valve Circuit DTC Co272 Maifunction
DTC Co242 DTC 00241-00254_ EB.CM DTC C0273 DTC C027 1-002.73 EBCM
Control Valve Circuit Malfunction
DTC C0243 DTC C0241-C0254 EBCM DTG C0269 or C0274
' Control Valve Circuit bTC C0274 Excessive -Dump/isolation
OTC Co244 DTC C0241-C0254 EBCM fime
Control Valve Circuit ' DTC C0281 Brake Swifch
. DTC Go281 Circuit
DTC C0245 DTC C0241-C0254 EBCM = feut :
Control Valve Circuit DTC C0286 DTC C0286 ABS Indicator
0246 - ‘ .
Control Valve Circuit DTG C0288 DTC C0288 Brake Warning




5-172. Antilock Brake System Brakes
DTC C6221 RF Wheel Speed Sensor Clrcmt Open (cont’d})
Step : "Action Value(s) . Yes. ~‘No.
1. Reconnect all connectors.
6 2. Test. drive the vehlcie above 24 krn/h (15 mph). — : o o
Does the DTC set as a current DTC?.  GotoStep9 | Go'to Step 7

1. Malfunction is intermittent. - ' l o

2. Inspect:all connectors and hamesses for damage

which may result in high resistance when all -

. components are connected.
Refer to Diagnostic Aids on the facing page for more| ™ 7 o
information.

3. Perform all necessary repa:rs Go to D,agnosf;c
Is the repair compiete" : System Check
Make necessary reparrs to the 4-way EBCM hamess .

8 [connector. ~ — .Go to, Diagnostic. | —

|1s_the. repair complete? - System Check

9 Replace the EBCM. . -Go to Diagnostic | s

Is the repair complete? : System. Check:.
Repair the open or high resistance in CKT 833 or S
10 |CKT 872.. — Go'to Diagnostic | —
Is the repair complete? System Check -
11 Replace the wheel speed sensor. Go to Dfagnostrc
Is the repair complete? System Check

1‘\.,.....“«’)
GRS

R
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Antilock Brake System 5-173

DTC C0222 RF Wheel Speed Signal Missing

Wheet N
Speed : -
“Sensor,

RH

" Electronic
" ! Brake
Control
1 Module
,I (EBCM)

Circuit Description
The wheel speed sensor coil emits an

electromagnetic field. A toothed ring on the wheel
‘passes by the wheel speed sensor and disrupts this

electromagnetic field. The disruption in the field

‘causes the wheel speed sensor to produce a
sinusoidal (AC) voitage signal. The frequency and

amplitude of the sinusoidal (AC) voltage signal are
proportional to the speed of the wheel. The
amplitude of the wheel speed signal is also directly
related to the distance between the wheel speed
sensor coil and the toothed ring. This distance is

referred to as the air gap.
Conditions for Setting the DTC

« The right front wheel speed is less than 6 km/h
(4 mph) '

« All other wheel speeds are greater than
13 km/h (8 mph)

+ No unexpected wheel acceleration/deceleration. o
Anything that keeps the right front wheel speed

sensor low while the vehicle 1s moving above
13 kmv/h (B mph).

184068

Action Taken When the DTC Sets -
+ The ABS indicator lamp turns on
. The ABS disables

DTC C0022 is an Ignition Latched DTC, which
indicates that the above actions remain true until the

- Ignition. is tumed to OFF (even if the cause of the
DTC is intermittent)..

Conditions for Clearing the DTC

. Repalr the conditions respon5|ble for setting
the DTC _

+ Use the Scan *To_oi C!_ear BTCs function

| Diagnostic Aids

Any of the following conditions may cause an
intermittent malfunction:

~« A poor connection
~ + Wire insulation that is rubbed through
. A w;r:e breaks inside the l_nsulatlon _



5-174 Antilock Brake System

Brakes

Thoroughly check any circuitry that is suspected of
causing the intermittent complaint for the following
“conditions:

- Backed out terminals

+ Improper mating

'+ Broken locks

« Improperly formed or damaged terminals

+ Poor terminal to wiring connections

« Physical damage to the wiring harness
If the customer says that the ABS indicator lamp is
‘on only during humid conditions such as rain, snow,
-or vehicle wash, then thoroughly inspect ail wheel

speed sensor circuits for signs of water intrusion.
‘Use the following procedure:

1. Spray the suspected area with a 5% salt water
solution (two teaspcons of salt to 12 oz.
of water)

2. Drive the vehicle above 24 km/h (15 mph) for at
least 30 seconds

If the DTC returns, replace the suspected harness.

When inspecting a wheel speed sensor, inspect the
sensor terminals and the harness connector for
corrosion. If evidence of corrosion exists, then -
replace the wheel speed sensor. Refer to Wheel
Speed Sensor Replacement. '

Resistance of the wheel speed sensor will increase
with an increase in sensor temperature. Refer to the
following tables for temperature/resistance values.

WSS Temperature vs. Sensor Resistance

‘c | F [ ohms

Temperature vs Resistance Values (Approximate)

-40 to 4 -40 to 40 1575 to 2420
5 to 43 41 to 110 980 to 2800
44 to 93 111 to 200 2250 to 3280 .

94 to 150 201 to 302 2750 to 3850

Test Description

The numbers below refer to the steps in the
diagnostic table:
3. This step checks the resistance of the right
front wheel speed sensor.

4. This step checks the voltage output of the nght
front wheel speed sensor.

5. This step checks for a short in the wiring
between the wheel speed sensor circuits.

6. This step checks for a short to ground in the
right front wheel speed sensor circuits.

DTC C0222 RF Wheel Speed Signal Missing

Step Action

Value(s) Yes No

1 Was the Diagnostic System Check performed?

Go to Diagnostic
System Check

Go to Step 2

1. Turn the ignition to OFF.

2. Inspect the right front whee! speed sensor, sensor
wire and the connectors for signs of damage or
corrosion,

-3: Inspect the wheel speed sensor ‘and the toothed ring

"~ for looseness. Any deviation will affect the wheel
speed sensor output signal.”

4. Inspect the 4-way EBCM hamess connector and
hamess for signs of damage or corrosion.

Can you observe physical damage?

Go to Step 8 Go to Step 3

1. Disconnect the right front wheel speed sensor
hamess connector from the wheel speed sensor.

2. Using a J 39200, measure the resistance between
terminal A and terminal B of the right front wheel
speed sensor connector.

is the resistance measurement within the specified range?
(Refer to the table on the previous page for applicable
sensor resistance values. The values in these tables are
for the temperature of the sensor, not the air temperature.)

GotoStep4 | Goto Step 9

1. With the J 39200 still connecled, select the A/C
valtage scale.

2. 8pin the wheel by hand while observing the voltage
reading.
Is the voitage measured equal to or greater than the
specified value?

100 mV

Go to Step 5 Go to Step 9

Ry



5-170 Antilock Brake System

Brakes

DTC C0221 RF Wheel Speed Sensor Circuit Open

L
. M |

: Wheel ' N
T |
| Sensor,

RH

0.8
DK GRN | 872

Ssnsorlow  Sensor High ? Elestronic
Brake

: Control
1 Module
1| (EBCM)

Circuit Description

The wheel speed sensor coil emits an
electromagnetic field. A toothed ring on the wheel
passes by the wheel speed sensor and disrupts this
electromagnetic field. The disruption in the field
causes the wheel speed sensor to produce a
sinusoidal (AC) voltage signal. The frequency and
amplitude of the sinusoidal (AC) voitage signal are
proportional to the speed of the wheel. The
ampliitude of the wheel speed signal is also directly
related to the distance between the wheel speed
sensor coil and the toothed ring. This distance is
referred to as the air gap.

Conditions for Setting the DTC

+ No output signal from the right front wheel
speed sensor for 1.0 second

- Excessive right front wheel speed sensor
resistance for 1.0 second

Action Taken When the DTC Sets
« The ABS indicator lamp turns on
» The ABS disables

DTC C0021 is a Condition Latched DTC, which
indicates that the above actions remain true only as
long as the condition persists.

184068

Conditions for Clearing the DTC

« Repair the conditions responsible for setting
the DTC

« Use the Scan Tool Clear DTCs function

Diagnostic Aids

Any of the following conditions may cause ah
intermittent malfunction: :

« A poor connection
+ Wire insulation that is rubbed through
« A wire breaks inside the insulation

Thoroughly check any circuitry that is suspected of
causing the intermittent complaint for the following
conditions:

+ Backed out terminals

 [mproper mating

= Broken locks

» Improperly formed or damaged terminals
+ Poor terminal to wiring connections

+ Physical damage to the wiring harness

When inspecting a wheel speed sensor, inspect the
sensor terminals and the harness connector for
corrosion. If evidence of corrosion exists, then
replace the wheel speed sensor. Refer to Whee!
Speed Sensor Replacement.



Brakes

Antilock Brake System 5-171

Resistance of the whesl speed sensor will increase
with an increase in sensor temperature. Refer {o the
following tables for temperature/resistance values.

WSS Temperature vs. Sensor Resistance

Test Description

The numbers below refer to the steps in the
diagnostic table:

2. This step checks the resistance of the right

‘c l ‘F |

Ohms 3

Temperature vs Resistance Values (Approximate)

-40 to 4

-40 1o 40

5to 43

41 to 110 1980 to 2800

44 to 93

111 to 200 2250 to 3280

94 to 150

201 to 302 2750 to 3850

1575 to 2420 4.

front wheel speed sensor circuit.

. This step checks for continuity in the right front

wheel speed sensor harness.

This step checks the resistance of the right
front whes! speed sensor.

DTC C0221 RF Wheel Speed Sensor Circuit Open

Step

Action

Value(s) Yes No

Was the Diagnostic’ System Check performed?

Go to Diagnostic
System Check

Go o Siep 2

1. Turn the ignition OFF.
2. Disconnect the 4-way EBCM harness connector.

3. Using a J 39200, measure the resistance between
terminais C and E of the 4-way EBCM harness
connector.

is the resistance measurement within the specified range?
(Refer to the tables on the facing page for applicable
sensor resistance values. The values in these tables are
for the resistance of the sensor, not the air temperature.)

Go lo Step 5 Go fo Step 3

1. Disconnect the right front wheel speed sensor
harness connector from the wheel speed sensor.

2. Using a J 36169-A connect terminal A and terminal B
of the 2-way wheel speed sensor hamess connector
(chassis harness side).

3. Using a J 39200, measure the resistance between
terminals C and E of the 4-way EBCM hamess
connector.

Is the resistance measurement within the specified range?

0-2Q

Go to Step 4 Go to Step 10

Using a J 39200, measure the resistance between
terminals A and B of the right front wheel speed sensor
connector.

Is the resistance measurement within the specified range?
{Refer to the tables on the facing page for applicable
sensor resistance values. The values in these tables are
for the resistance of the sensor, not the air temperature.)

Go to Step 7 Go to Step 11

Inspect the 4-way EBCM harness connector for poor
terminal contact or corrosion.

Does damage or corrosion exist?

Go to Step 8 Go to Step 6




Brakes

Antilock Brake System 5-173

DTC C0222 RF Wheel Speed Signal Missing

Wheet N
Speed : -
“Sensor,

RH

" Electronic
" ! Brake
Control
1 Module
,I (EBCM)

Circuit Description
The wheel speed sensor coil emits an

electromagnetic field. A toothed ring on the wheel
‘passes by the wheel speed sensor and disrupts this

electromagnetic field. The disruption in the field

‘causes the wheel speed sensor to produce a
sinusoidal (AC) voitage signal. The frequency and

amplitude of the sinusoidal (AC) voltage signal are
proportional to the speed of the wheel. The
amplitude of the wheel speed signal is also directly
related to the distance between the wheel speed
sensor coil and the toothed ring. This distance is

referred to as the air gap.
Conditions for Setting the DTC

« The right front wheel speed is less than 6 km/h
(4 mph) '

« All other wheel speeds are greater than
13 km/h (8 mph)

+ No unexpected wheel acceleration/deceleration. o
Anything that keeps the right front wheel speed

sensor low while the vehicle 1s moving above
13 kmv/h (B mph).

184068

Action Taken When the DTC Sets -
+ The ABS indicator lamp turns on
. The ABS disables

DTC C0022 is an Ignition Latched DTC, which
indicates that the above actions remain true until the

- Ignition. is tumed to OFF (even if the cause of the
DTC is intermittent)..

Conditions for Clearing the DTC

. Repalr the conditions respon5|ble for setting
the DTC _

+ Use the Scan *To_oi C!_ear BTCs function

| Diagnostic Aids

Any of the following conditions may cause an
intermittent malfunction:

~« A poor connection
~ + Wire insulation that is rubbed through
. A w;r:e breaks inside the l_nsulatlon _



5-174 Antilock Brake System

Brakes

Thoroughly check any circuitry that is suspected of
causing the intermittent complaint for the following
“conditions:

- Backed out terminals

+ Improper mating

'+ Broken locks

« Improperly formed or damaged terminals

+ Poor terminal to wiring connections

« Physical damage to the wiring harness
If the customer says that the ABS indicator lamp is
‘on only during humid conditions such as rain, snow,
-or vehicle wash, then thoroughly inspect ail wheel

speed sensor circuits for signs of water intrusion.
‘Use the following procedure:

1. Spray the suspected area with a 5% salt water
solution (two teaspcons of salt to 12 oz.
of water)

2. Drive the vehicle above 24 km/h (15 mph) for at
least 30 seconds

If the DTC returns, replace the suspected harness.

When inspecting a wheel speed sensor, inspect the
sensor terminals and the harness connector for
corrosion. If evidence of corrosion exists, then -
replace the wheel speed sensor. Refer to Wheel
Speed Sensor Replacement. '

Resistance of the wheel speed sensor will increase
with an increase in sensor temperature. Refer to the
following tables for temperature/resistance values.

WSS Temperature vs. Sensor Resistance

‘c | F [ ohms

Temperature vs Resistance Values (Approximate)

-40 to 4 -40 to 40 1575 to 2420
5 to 43 41 to 110 980 to 2800
44 to 93 111 to 200 2250 to 3280 .

94 to 150 201 to 302 2750 to 3850

Test Description

The numbers below refer to the steps in the
diagnostic table:
3. This step checks the resistance of the right
front wheel speed sensor.

4. This step checks the voltage output of the nght
front wheel speed sensor.

5. This step checks for a short in the wiring
between the wheel speed sensor circuits.

6. This step checks for a short to ground in the
right front wheel speed sensor circuits.

DTC C0222 RF Wheel Speed Signal Missing

Step Action

Value(s) Yes No

1 Was the Diagnostic System Check performed?

Go to Diagnostic
System Check

Go to Step 2

1. Turn the ignition to OFF.

2. Inspect the right front whee! speed sensor, sensor
wire and the connectors for signs of damage or
corrosion,

-3: Inspect the wheel speed sensor ‘and the toothed ring

"~ for looseness. Any deviation will affect the wheel
speed sensor output signal.”

4. Inspect the 4-way EBCM hamess connector and
hamess for signs of damage or corrosion.

Can you observe physical damage?

Go to Step 8 Go to Step 3

1. Disconnect the right front wheel speed sensor
hamess connector from the wheel speed sensor.

2. Using a J 39200, measure the resistance between
terminal A and terminal B of the right front wheel
speed sensor connector.

is the resistance measurement within the specified range?
(Refer to the table on the previous page for applicable
sensor resistance values. The values in these tables are
for the temperature of the sensor, not the air temperature.)

GotoStep4 | Goto Step 9

1. With the J 39200 still connecled, select the A/C
valtage scale.

2. 8pin the wheel by hand while observing the voltage
reading.
Is the voitage measured equal to or greater than the
specified value?

100 mV

Go to Step 5 Go to Step 9

Ry
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~ Antilock -Brake: System 5- 175

DTC C0222 RF Wheel Speed Slgnal Missing {cont'd) -

Step’

Action

Value(s)

Yes

No

. Disconnact the 4-way EBCM hamess cohngctor from
the EBCM.

2. Using a J 39200, measure the, resistance between
terminal C and terminal E of the 4 way EBCM '
hamess connector. o e

Is the resistance measurement equal to the
specified value?

oL

Go to Siep 6

Go to Step 11

1. Reconnect the right front wheel speed sensor. -
2. Using a J 39200, measure the resistance between
terminal C of the 4-way EBCM haress 'connector
and ground. '
Is the resistance measurement equal to the
specified value?

oL

Go to Step 7

Go fo Step 12 -

1. Inspect the 4-way EBCM hamess connector
terminal C and terminat E for poor termjinal contact or
corrosion.

2. Inspect CKT 833 and CKT 872 for damage that
could result in a shored circuit. Repair any evident .
damage.

3. Replace the terminals if poor contact Jor.corrosion
exists.

4. Reconnect all the connecto'rs

5. Clear all DTCs ussng the Scan Tool.

6. Test drive the vehicle above 24 km/h (15 mph).
Does the DTC set as a current DTC?

Go to Step 10

Go to Step 13

Make the necessary repairs.
Is the repair complete?

Go to Diagnostic

System Check

Replace the right front wheel speed sensor
Is the repair complete?

Go to Diagnostic

- System Check |

10

Replacé the EBCM. _
ls the repair. complete? Cog e

Go to Diagnostic {

Syslem Check

11

Repair the short between CKT 833 and CKT 872.
Is the repair complete?

.Go to Diagnosﬁc
System Check .

12

Repair the short to ground in 'CKT 833 or ‘CKT 872.

1ls the repair complete?

| Go to Diagnostic’|

13

Malfunctlon is intermittent.

. 'Inspect all connactors for damage whiich may result
in high resistance when all components are:
connected.

Refer to Diagnostic aids on the facmg page for more
information. .

2, Repair all damage found.

System Check

Go to Diegnostic
System Check

s the repair complete?




5 176 Antllock Brake System _ ,_Bl:ak_%s_
DTC 00223 F!F Whee! Speed Slgnal Erratlc
‘ o | -“6;-
—
Wheel E

T Electronic
:Brake
Control .
ModuIe
(EBGM)

Circuit Description

The wheel speed sehsor coil emits an
electromagnetic field. A togthed ring on the wheel
passes by the wheel speed sensor and disrupts this
electromagnetic field. The disruptlon in the field
causes the wheel speed sensor to produce a
sinusoidal (AC) voltage signal. The frequency and
amplitude of the sinusoidal (AC) voltage signal are
proportional to the speed of the wheel. The
amplitude of the wheel speed signal is also dlrectly
related to the distance betwéen the wheel speed
sensor coil and the toothed ring. This distance is -
referred to as the air gap.

Conditions for Setting the DTC

+ The.average wheel speed for all wheel sngnals__

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

+ The average right front wheel speed is greater
than 40 km/h {25 mph) '

» No speed signal input to the EBCM from the -
right front wheel speed sensor for 15ms.
Anything which sudenly prevents (intermittent)
the right front wheel speed signal to drop to
zero while the vehicle is moving greater than -
40 km/h (25 mph).

184068

Action Taken When the DTC Sets
+ The ABS indicator lamp tums on
- The ABS. disables '

DTC C0023 is an Ignition Latched DTC, Wthh
indicates that the above actions remain true until the

'|gnit|on is turned: to OFF (even .if the cause of the

DTC is intermittent).

-Conditions for Clearing the DTC

« Repair the condltlons responsible for settmg the
DTC

. Use the Scan Tool Clear DTCs functlon

Diagnostic Aids
Any of the following conditions may cause an

‘intérmittent malfunction:

+ A poor connection ‘
- Wire insulation that is rubbéd through
«-A wire-breaks insidé the insulation



Brakes o

~ Antilock Brake System 5-177

Thoroughly check any circuitry that is suspected of
causing the intermittent complalnt for the followmg
conditions:. . .- ,

« Backed out termmals
» |Improper mating
. Broken locks
« Improperly formed or damaged terminals
» Poor terminal to wiring connections
. Physical damage to the wiring harness
If the customer says that the ABS indicator lamp is

on ‘onily during .humid conditioris such as rain, snow, N

or vehicle wash, then thorough[y inspect all wheel,
speed sensor circuits for signs of water intrusion.
Use the following-procedure:

. 1. Spray the suspected area with a 5% salt water
solution (two teaspoons of salt to 12 oz.
of water)
- 2. Drive the vehicle above 24 km/h (15 mph) for at
least 30 seconds
If the DTC returns, replace the suspected harness
Wrien inspecting a wheel speed sensor, inspect the
sensor teminals and the haress connector for
corrosion. If evidence of corrosion exists, then
replace the wheel speed sensor Refer to Wheel
Speed Sensor. Replacement L ‘

o~

Resistarice of the whieel speed sensor will increase
with an-increase in sensor temperature. Refer to the .

: .followmg tables for temperature/resmtance values:

WSS Temperature VS. Sensor Resmtance

e 7T F . [, onhms
Temperature vs Resistance Values (Approximéte) ‘
. -40 toidns “-40°to 40 . 1575 to:2420
T 51043 | 4110 110" | "198015'2800
. 441093, . | ..11.t0200 [, 225010:3280 |
9410 1680 | . 201 f0 302 | 2750 to 3850 |

" diagnostic table:

Coon e

“Test | Descrlptlon L

.....

2. This step checks the EBCM 4—way connector
.. for Jooseness, corrosion, efc..

3. This step uses the wheel speed 'SeNsor |
resistance check to help isglate an mtermlttent

connection.

4, This step checks the right. front wheel speed '
sensor for the proper resistance. A

5. This step checks for proper mountmg and
onentat:on of- the rlght front wheel speed

- sensor.

Step Action

valiie(s)

DTC 00223 RF Wheel Speed Slgnat Erratic -

Y Yes

Was the. Diagnostic Sy’_s_'té'rﬁ. Check. performed? -

1 Go to Didgnostic |
Systern: Check

1. Tum the ignition to OFF.

the EBCM and inspect for signs of damage or
2 corrosion.

“|Are all connestions cledn dnd. tight?

3. Inspect the wheel spsed sensor harness and sensor
hamess connector for. signs of damage or corrosion.

2. Disconnect the 4-way EBCM hamess connector from]

Go to'Step 2 |+

Tai LD

_Gofo Step 3

_Goto Step 6

Using a J 39200, measure.the resistance between

terminals C and E of the.4-way EBCM hamess connactor.
Wiggle the WSS harnéss in variols locations between the
sensor and the EBCM while performing this measurement.
Is the resistance measurement within the specified range
without fluctuation when the hamess is wiggled? (Refer to
the tables on the previous page for applicable sensor
resistance values. The values in these tables are for the
temperature of the sensor, not the air temperature.)

Go to Step &

Go lo Step 4
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Antllock Brake System

Brakes

DTC 00223 FlF Wheei Speed Stgnal Erratrc (cont d)

Step

Action

‘Value(s)

Yes

‘No-

1. Disconnect the wheel speed sensor from the whee!
speed sensor hamess conngctor.:

. 2. Using a o/ 39200, measure the resistance between
terminals A and B of the nght front wheel speed
sensor.

“|1s the resistance measurement within the spemfted range?

{(Refer to the tables on the previous pa‘ge'fo‘r applicable
sensor resistance values, The values in these tables are

¢ for the temperature of the sensor, not the air temperature)

Go'to Step 7 -

1. Reconnect all connectors

2. Remove tire and wheel. Refer to Wheel Removal
(Excessively Tight Wheels). ‘

3. Remove the hub and rotor, Fiefer to Brake Rotor
Replacement,

4. Verify that the front wheel speed sensor is securely
mounted and that the tone wheel is in good
condition.

Is‘the wheel speed sensor arid tone wheel in good
condition?

 GotoStep 8. _

|Make necessary repalrs to the 4-way EBCM hamess

connector.
Is the repalr complete?

Go to Step 9

| Go to Diagrostic

System Check

' Go fo. Step 10

Repatr the open, high resistance or short in CKTs 833
or 872.

Is the repair complete?

Go to Diagnostic

‘| .System Check

"|Replace the righit front wheel Speed sensor.
|Is the repair complete”

Go to Diagnostic
System Cheick_

" IMatfunction is intermittent.

1. Inspect all connectors for damare which may result
in high resistance when all components are
connected.

information.
2. Repair afl damage found.

s the repair complets?

Refer to Diagnostic aids on the facing page for more

Go fo Diagnostic

- System Check

10

Make necessary repairs.

Is the repair complete?

Go to Diagnostic
System Check
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“Antilock Brake System 5179

DTC C0225 LF Wheel Speed-Sensor Circuit Open

Whael Speed e Y A, ‘.

—0

.3 Electronic

! Brake ..
Control
Module

| (EBCM)

Circuit Description

The wheel speed sensor coil emits an
electromagnetic field. A toothed ring on the wheei
passes by the wheel speed sensor and disrupts this
electromagnetic field. The disruption in the field
causes the wheel speed sensor o produce a
sinusoidal (AC) voltage signal. The frequency and
amplitude of the sinusoidal (AC) voltage signal are
-proportional to the speed of the wheel. The

amplitude of the whee! speed signal is also directly

related to the distance between the wheel speed
sensor coil and the toothed ring. This distance is
referred to as the air gap.

Conditions for Setting the DTC
- No output signal from the left front wheel speed
sensor for 1.0 second

« Excessive left front wheel speed sensor
resistance for 1.0 second

Action Taken When the DTC Sets
« The ABS indicator lamp turns on
- The ABS disables

DTC C0025 is a Condition Latched DTC, which
indicates that the above actions remain frue only as
long as the condition persists.

Condltlons for Clearing the DTC

' Any of the fellowing’ condmons may cause an
. intermittent malfunction; - -

184073

- Repair the rcond:tions responSIble for semng
the DTC

"L Usethe Scan Tool ‘Clear DTCs functlon

Diagnostic Aids =

+ A poor connection
- Wire insulation thidt is rubbed through
+ A wire breaks |nS|de the insutation

"Thoroughly check -any- cn'cwtry that is suspécted of
causing thie intermittent complaint for the following
conditions:

« Backed out terminals

Improper mating

Broken locks

Improperly formed or damaged terminals
» Poor terminal to wiring connections

« Physical damage to the wiring harness

When inspecting a wheel speed sensor, inspect the
sensor terminals and the harness connector for
corrosion. If evidence of corrosion exists, then
replace the wheel speed sensor. Refer to Whee/
Speed Sensor Replacement.
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Resrstance of the wheel speed sensor will increase; . -Test Descrlptlon

with an increase in sensor temperature. Refer to the ©  The numbers below refe, to the steps in the
foltoy\rlng tables for temperature/resistance values, o diagnostic table:

-’2. This step checks the resistance of the left front:

‘WSS Temperature vs. Sensor Resistance wheel speed Sensor Circu,

C I F I —..Ohms__ -

Fpe 3. ‘This step checks for continuity in the left front -
Temperature vs Resistance Values (Approxiniaté) ™ . .wheel speed sensor harness.
A0 to 4 -40 to 40 1675 10 2420 | * - 4. This step checks the resistance of the left front
5 t0 43 41 to 110 1980 to 2800 wheel speed sensor.
44 to 93 111 to 200 2250 to 3280
94 to 150 201 to 302 2750 to 3850

DTC C0225 LF Wheel épeed Sensor Circuit Open

Step Actlon ' Value(s) Yes No
1 Was the Diagnostic System Check performed? L _ Go to Diagnostic
. Go to Step 2 Systen Check

1. Turn the ignition OFF. .
2. Disconnect the 4-way EBCM hamess conngetor. - -

3. Using a J 39200, measure the resistance between
terminals D and A of the 4-way EBCM hamess '
2 connector. : —
Is the resistance measurement within:ilje’ specmed range? '
(Refer to the tables on the facing” pagei for applicable
sensor resistance values. The values-in these tables are
for the resistance of the sensor, not _the air temperature.) Go fo Step 5 Go lo Step 3

1. Disconnect the left front wheel speed senspr hamess |
connector from the wheel speed sensor.

2, Using a J 36169-A connect terminals A and B of the
2-way- wheel.speed sensor hamess. connector

3 (chassm hamess srde) g . 0-2 Q

3. Usrng a J39200 measure the esrstance between
.. terminals D and A of the 4-way EBCM harness
~ ‘cohnector.

Is the resistance measurement within:the specified range? Lo SO quto Step_4  Golo étep 10..

Using-a o 89200; measure. the resistance: between
terminals A and B of the-left -front'wheel-:spee_d Sensor
connector. B

4 |Is the resistance measurement wrth;n the specrfled range? |~ 9 — 7
(Ftefer to. the tab!es on the facrng page for Aapplicable ‘

sensor rdsistarice values. The valués in thése tables are S . ‘

- ffor the resrstance of the sertsor not the air- temperature ) Go to Step 7 'Go to Step 11

+

TEA




Brakes Antilock ‘Brake System 5-181
DTC C0225 LF Wheel Speed Sensor-Circuit: Open (cont'd)

Step Action _ Value(s) Yes No

_ . [Inspect the 4-way EBCM hamess connector for poor o
5 |terminal contact or corrosion. S —_

Does damage or corrosion exist? . .- . . e Go to Step 8 Go fo Step 6
1. Reconnect all connectors. R I
6 2. Test drive the vehicle above 24 km/h (15 rnph) —
Does the DTC set as a current DTC? Go to Step 8 Go to Step 7

Matfunction is intermittent.

1. Inspect all connectors and hamesses for damage
which may result in high resistance when all’
components are connected.

7 Refer to Diagnostic Aids on the facing page for more - o
information. )
2. Perform all necessary repairs. S Go to Diagnostic
Is the repair complete? : System Check
Make necessary repairs to the 4-way EBCM hamess
8  [connector. SR - Go to Diagnostic —
Is the repair complete? ; . System Check
g [Reptace the EBCM. R Go to Diagnostic _
Is the repair complete? R System Check
Repair the open or high resistance in CKT 830 of \: '
10 |CKT 873. o — Go o Diagnostic —
Is the repair complete? S System Check
11 Replace the wheel speed sensor. ~ 7 ‘ Go to Diagnostic
Is the repair complete? System Check
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Brakes

DTC CO226 LF Wheel Speed Slgnal Mlssmg

Wheel Speed <"

—
m Sensor,
JLH

‘!Electronlc i
lBrake -
ICcmtrc»l

| Module
1(EBCM)

oJ

Circuit Description

The wheel speed sensor coil emits an
electromagnetic field. A toothed ring on the wheel
passes by the wheel speed sensor and disrupts this
electromagnetic field. The disruption in the field
causes the wheel speed sensor to produce a
sinusoidal {AC} voltage signai. The frequency and
amplitude of the sinusoidal (AC) voltage signal are
proportional to the speed of the wheel. The
amplitude of the wheel speed signal is also directly
related to the distance between the wheel speed
sensor coil and the toothed ring. This distance is
referred to as the air gap.

Conditions for Setting the DTC

+ The left front wheel speed is less than 6 km/h
(4 mph)

+ All other wheel speeds are greater than
13 km/h (8 mph)

« No unexpected wheel acceleration/deceleration.
Anything that keeps the left front wheel speed
sensor low while the vehicle is moving above
13 km/h (8 mph).

184073

Action Taken When the DTC Sets
« The ABS indicator lamp turns on

+ The ABS disables

DTC C0026 is an Ignition Latched DTC, which
indicates that the above actions remain true untii the
ignition is turned to OFF (even if the cause of the
DTC is intermittent).

Conditions for Clearing the DTC

+ Repair the conditions responsible for setting
the DTC

« Use the Scan Tool Clear DTCs function

Diagnostic Aids

Any of the following conditions may cause an
intermittent malfunction:

« A poor connection
+ Wire insulation that is rubbed through
« A wire breaks inside the insulation



Brakes

Antilock Brake System 5-183

Thoroughly check any circuitry that is- suspected. of
causing. the intermittent compialnt for the followmg
conditions: .

» Backed out termmals

« Improper mating

« Broken iocks

- Improperly formed or damaged terminals
-« Poor terminal to wiring -connections
"+ Physical damage to the wiring hamess

If the customer says that the ABS indicator lampis
on only during humid conditions such as rain, snow,
or vehicle wash, then thoroughly inspect all wheel
speed sensor circuits for signs of water intrusion.
tUse the following procedure:

1. Spray the suspected area with a 5% salt water

* solution “(two teaspoons of salt to 12 oz.
of water)

2. Drive the vehicle above 24 km/h (15 mph) forat™

least 30 seconds
If the DTC retumns, replace the suspected harness.

When :nspectmg a wheel speed sensor, inspect the
sensor terminals and the harness connector for
corrosion. if evidence of corrosion exists, then
replace the wheel speed sensor. Refer to Wheel
Speed Ssnsor Replacement.

Resistance of the wheel speed sensor will increase
with an increase in sensor temperature. Refer to the

following tables for temperaturelresmtance values.

wsSs Temperature vs. Sensor Resistance

.c —— l g ; ,,-I-:—-t..“, ey I..A., T Ohms
. Temperature vs Resistance Values (Approximate)

-40 to 4 -40 to 40 - 1575 to 2420

. 51043 41 to 110 1980 to 2800
44 to 93 111 to 200 2250 to 3280

" 94 to 150 20110302 | 2750 to 3850

Test Description

The numbers below refer to the steps m the
dlagnostlc table: '

3, This step checks the re5|stance of the Ieft front
wheel speed sensor. _

4. This step checks the voltage output of the left
front wheel speed sensor.

5. This step checks for a short in the wiring
between the wheel speed sensor circuits.

8. This step checks for a short to ground in the
left front wheel speed sensor circuit. .

DTC C0226 LF Wheel Speed Signal Missing

Step Action

Yes No

1 Was the Diagnostic System Check performed?

Value(s)
' Go to Diagnostic

Go to Step 2

System Check

1. Tum the ignition to OFF.

2. Inspect the left front wheel speed sensor, sensor
wire and the connectors for signs of damage or
corrosion. _

3. Inspect the wheel speed sensor and the toothed ring
for looseness. Any deviation wilt affect the wheel
speed sensor dutput signal.

4. Inspect the 4-way EBCM hamess connector and
hamess for signs of damage or corrosion.

Can you observe physical damage?

Go to Step 8

1. Disconnect the left front wheet speed sensor hamness
connector from the wheel speed sensor.

2. Using a J 39200, measure the resistance between
terminals A and B of the left front wheel spesd
sensor connector.

Is the resistance measurement: within the specified range?
(Refer to the table on the previous page for applicable
sensor resistance values. The values in these tables are

Go fo Step 3

Go o Slep 9

for the temperature of the sensor, not the air temperature.)

Go to Step 4




5-1 8_4 Antllock Brake. System Brakes
e -DTC C0226- LF Wheel Speed S:gnal Mlssmg (cont’d)
Step | .. 'Action’ | " " Values) | Yes No. . ..
1 Wsth the J 39200 still connected setect the A/C
voltage- scale. o
L4 2. Spin the wheel by hand Wh!|e obserwng the voltage 100 mv
. reading..
.. "5 the voltage meastiréd equal to or greater than the e e T S
" . specified value?-: Goto Step 5.7} “Go to-Step 9
RIS 1 Disconnect the: 4-way EBCM harness connector from w T
| e the EBCM.. 5 ;.
T Usmg a J39200 measure the resrstance between R P '
5. terminals D" and A of the 4- -way EBCM harness COL e R
connector. o o
Is the resistance measurement equal to the - - ’
Specified value? -+ : e - Goto'Step 6 | Go to Step 11
1. Reconnect the left front wheel speed sénsor. I B
2. Using & J 39200, measure the re3|stance between .
] terminal D of the 4-way EBCM hamess connector ) '
8 oL
' “and: ground SR 2
ts the resistance’ measurement equal to the o o o
specified valie? - Go'lo Step-7 - |. Go'to Step 12
1. Inspect the 4-way EBCM hamess connector I
" terminal D and termma! A for poor terrmnal contact or
cofrosiori’ ' .
2. Inspect CKT 830 and CKT 873 for damage that
could result in a shorted circuit. « ;.5 . ¢
Repair any evident damage
) 7. ~ 3.~ Replace the terminals if- poor contact ‘Of COrrosion o :
- exists. :
4. Reconnect alt the connectors
5. Clear all DTCs using t_he Scan Tool ) ‘
6. Test drive the vehicle above 24 km/h (15 mph). SR ,
Does the DTC set as a current DTC? : Go to Step 10 {. Go to Step 13
8 Make the necessary repairs. , 'Ge to-Diagnéstic |
Is the repair compiete? : System Check
9 Replace the ieft front wheel speed sensor. - B Go to Dragnostrc o .
Is the repair complete? . : Systern Check 13
1o [|Ferlace the EBCM. — Go to Diagnostic _
"|ls the repair comptete" e 1 Systém Chéck '
» Repair the short between CKT 830 and CKT 873 v Go to Diagnostic
Is the repair complete? System Check-
12 Repair the short to ground in CKT 873. : Go 1o Dragnosﬂc
Is the repair complete? System Check |
Malfunction is intermittent. . . S
1. Inspect all connectors for damage which may result f
- in high-resistance when all components are : o i -
. connected. '
Refer to Diagnostic aids on the facing page for more o -
information.
2. Repair all damage found. Go to Diagnostic
Is the repair complete? System Check
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Antilock Brake System 5-185

DTC C0227 LF ‘Wheel Speed Sagnal Erratrc

Circmt Description

The whee speed sensor coil emits, an
e!ectromagnetic field. A toothed ring on the wheel
passes by the wheel speed sensor and distupts this’
electromagnetic field. The distuption in the field
causes the wheel speed sensor to‘produce a
sinusoidal (AC) voltage signal. The frequency and
amplitude of the sinuscidal (AC) voltage signal are
proportional to the speed of the wheel. The
amplitude of the wheel speed signal is also directly -
refated to the distance between the wheel speed -
sensor coil and the toothed ring. This distance is
teferred to as the air gap.

Conditions for Setting the DTG

» The average wheel speed for all wheel signals
is greater than 40 km/h (25 mph).

+ The average left front wheel speed is greater
" than 40 km/h (25 mph). }

- No speed signal input to the EBCM from the
left front wheel speed sensor for 15ms.
Anything which sudenly prevents (intermittent)
the left front wheel speed signal to drop to zero
while the vehicle is moving greater than
40 km/h (25 mph).

Actioit Taken When the DTC Sets ™ "

| Dlagnostlc Alds

: .: H T
'- ; L Al L oG,
R R e
e .
Wheel Speed e Rt
Sensor,:._- e e
ikd LH .
-:Electronlc RN :,:"1,1‘: L ‘.f:-.::i,‘ i
IEr:-Jlke e ss T T e L
Control
) Module
|(EBCM)
. :'16;673:

~ «" The ABS indicator famp. turns on’.
The ABS dlsables

MDTC 0037 is.an ignition ‘Let'c':l'.led DTC whlch

indicates that the above actions remain true until the °
ignition is turned to OFF (even i the cause of the

- DTC'is mtermlttent)
- Conditions for Clearmg the DTC

- -Repair the cond:t:ons responmble for semng
. the. DTC .. -

« Use the Scan Tool Clear DTCs functaon

T

Any of the fol!owmg conditions may cause an
intermittent: malfunction: S

+ A poor connet_:_tlon N - B
.+ Wire'induldtion that is rubbed throtigh
» A wire breaks inside the insulation



5 186 Ant:lock Brake System

Brakes

Thoroughly check any C|rcu1try that is suspected of
causing the intermittent complamt for the following
conditions:
»- Backed out terminals
~ improper mating
+ Broken locks _
» Improperly formed or damaged termmals
- Poor terminal to wirlng connections
» Physical damage to the wiring harness
if the customer says that the ABS indicator lamp is
on only during humid conditions such as rain, show,
or vehicle wash, then thoroughly inspect all wheel
speed sensor circuits for signs of water mtrusuon
Use the following procedure:
1. Spray the suspected area with a 5% salt water
solution (two teaspoons of salt to 12 oz.
of water)
2. Drive the vehicle above 24 km/h (15 mph} for at
least 30 seconds
If the DTC returns, replace the suspected harness.
When inspecting a wheel speed sensor, inspect the
- sensof terminals and the harness connector for
corrosion. If evidence of corrosion exists, then

replace the wheel speed sensor. Refer. to Wheel
Speed Sensor Replacement.

Heslstance of the wheei speed ‘sensor WI|| increase:
with an increase in sensor temperature. Refer to the

‘following tables for temperature/resistance values.

.f WSS Temperature vs. Sensor Resistance
(2WD and 4WD only)

C l

‘F

| Ohms

~ Temperature vs Resistance Values (Approximate}

. -40to 4 -40 to 40 1575 to 2420
. 51043 41 to 110 1980 to 2800
44 to 93 111 to 200 2250 to 3280

94 to 150 201 to 302 2750 to 3850

Test Description

The numbers below refer to the steps in the

diagnostic table:

2. This step checks the EBCM 4—-way connectlor
for looseness, corrosion, etc.

3. This step uses the wheel speed sensor
© resistance check to help isolate an intermittent

"~ ¢onnection.

4. This step checks the left front wheel speed
-sensor for the proper resistance.

5. This step checks for proper mounting and
orientation of the left front wheel speed sensor.

DTC C0227 LF Wheel Speed Signal Erratic

Step Action

Value(s)

Yes

No

Was the Diagnostic. System thck performed?

Go fo Step 2

Go to Diagnostic
System Check

1. Tum the ignition to OFF.

N the EBCM and mspect for: sugns of" damage or
2 COMrasion.

Are all cannections ‘clean and fight? . -

2. Disconnect the 4-way EBCM Harness connector from

3. Inspect the wheel speed sensor hamess and sensor
hamess connector for signs of damage or corrosion.

"~ Go fo Step 6~

- [Using a 39200, measure the resistance between

Go to Step 3

terminals D and A of the 4-way EBCM hamess connector.
Wiggle the WSS hamess in various locations between the
sensor and the EBCM while performing this measurement.
Is the resistance measurement within the specified range
without fluctuation whén the hamess is wiggled? (Refer to
the tables on the previous page for applicable sensor
resistance values. The values in these tables are for the
temperature of the sensor, not the air temperature.)

Goto Step 5 | Goto Step 4




Brakes o ~ Antilock Brake System 5-187

DTC C0227 LF Wheel Speed Slgnal Erratic’ (cont’d) - Con T
. Step - Action Value(s) Yes No
1. Disconnect the wheel speed sensor from the wheel
speed sensor hamess connector.” - - - R

2. Using a J 39200, measure the resistance between | .
terminals A and B of the left front wheel speed E wo )
4 sensor. LETCS M T
Is the resistance measurement wuhm the speolfted range‘? |
(Refer to the tables on the previous page for applicable
sensor resistance values. The values in these tables are :
for the temperature of the sensor, not the air temperature) ' Go to Step 7 Go fo Step 8

1. Reconnect ali connectors.

2. Remove tire and wheel. Refer to Wheel Removal
(Excessively Tight Wheels).

3. Remove the hub and rotor. Refer toBrake Rotor

5 Replacement.

4. Verify that the front wheel speed sensor is securely
mounted and that the tone whesl is in good

condition.
Is the wheel speed sensor and tone Wheel in good
condition? . : . ‘ . Go lo Step g Go fo Step 10
Make necessary repairs to the 4-way EBCM hamess
6 jconnector. T ‘ =7 " | Go to Diagnostic -
Is the repair complete? . ) L System Check
Repair the open, hlgh remstance or short in CKTs 830
7 |or &73. — | Go to Diagnostic —
Is the repair complete? Systern Check
e Replace the left front wheel speed sensor. ‘ Go to Diagnostic '
‘ Is the repair complete" L . System Check
Ma!functlon is intermittent. o '
Inspect aH ‘connectors for damage whrch may resuit
in high resmtance when ail components are o '
o  connacted: ¢/ o
Refer to Diagnostic aids on the facing page: for more e T
‘ information. : T o RIS
2 Repair all damage found L e ST Go to"' Diggnostic |
Is the repair complete? . .. .. .. . © | "System Check
1o |Make:necessary.repairs., ¢ . . o | Goto Diagnostic -

Is the repaircomplete? - ., . .. . .. S '+ System. Check

e
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DTC 00229 Drop Out of Front Wheel Speed Slgnals
: ::-.t.. o | Lo_(‘:‘
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(EBCM)

Circuit Description

The wheel speed sensor coil emits_an
electromagnetic field. A toothed ring on the wheel
passes by the wheel speed sensor;and disrupts this
electromagnetic fiéld. The disruption in the field
causes the wheel speed sensor to produce a
sinusoidal (AC) voltage signal. The frequency and .
amplitude of the sinusoidal (AC) voltage signal are
proportional to the speed. of the. wheel. The

amplitude of the whee! speed signal is-also directly -

related to the distance between the wheel speed
sensor coil and the toothed ring. This distance is :
referred to as the air gap.

Conditions for Setting the DTC
EBCM losing both front wheel speed signals when
the vehicle is at speeds over 19 km/h (12 mph)

(brake released), or 32 km/h (20 mph) (brake
applied).

Action Taken When the DTC Sets
- The ABS indicator lamp turns on

« The ABS disables

DTC-C0029 is an ignition Latched DTC, which
indicates that the above conditions remain true until
the ignition is turned to CFF {even if the cause of
the DTC is intermittent).

184077

Conditions for Clearing the DTC

+ Repair the condltlons responsmle for settlng
- the DTC "

"- Use the Scan Tool Clear DTCs functlon

Diagnostic Aids - =+~ o

Any of the following condltlons may cause an
intermittent malfunction: -~ "¢ © .

+ A poor connegtion - "¥: .
« Wire insulation that s -rubbéd through
« A wire breaks inside:the- insulation: -

' Thoroughly check any circuitry that is suspeeted of

causing the intermittent complaint for the following
conditions:

» Backed out terminals

» Improper mating

» Broken locks

« improperly formed or damaged terminals
- Poor terminal to wiring connections

+ Physical damage to the wiring harness

When inspecting a wheel speed sensor, inspect the
sensor terminals and the harness connector for
corrosion. If evidence of corrosion exists, then
replace the wheel speed sensor. Refer to Wheel
Speed Sensor Replacement.



Brakes Antilock Brake.System 5-189

Test Description

. The numbers below refer to the numbers on the
-diagnostic chart.
2. This step checks the EBCM 4-way connector

fOI’ !ooseness COI’I‘OSIOI’I etc
DTC 00229 Drop Out of Front Wheel ‘Speed Signals

Step Action - - Value(s) Yes No

Was the Diagnostic System Check pe,rformed? _ Go to Diagnostic
e Go fo Step 2 System Check

1

1. Turn the ignition to OFF

2. Disconnect the 4-way EBCM hamess connector from
the EBCM.

2 3. Inspect the 4-way EBCM hamess connector and —

harmess for signs of damage or corrasion. '

Is the hamess OK and are all the connections clean

and tight? Go to Step 3 Go to Step 4
1. Reconnect all connectors.
2. Clear DTC.
3 3. Road test vehicle at speeds above 24 kmh -
(15 mph).
4. Use the scan tool to read the DTCs, i _
Did the DTC C0029 set? e Go to Step & Ga fo Step 6
Make necessary repairs to the 4-way EBCM hamess
4  |connector. ‘ — Go to Diagnostic -
Is the repair complete? System Check
5 Fi'e‘place the EBCM. . . Go to Diagnostic .
Is the repair complete? System Check

Maifunction is intermittent. Inspest all connectars and
harnesses for damage which may result-in_high resistance _ _ A
6 when all components are connected. Refer to -diagnostic — R L K B
aids on facmg page for more mformatlon .. leote Diagnostic |-

Is the repair complete? . . . @0 | System Check }‘. :
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Brakes

DTC C0235 Rear Wheel Speed Signal Circuit Open
: =
_ . %
pE=— Vehlcle rom T A ehicle o
b Venics ! Gontrol I venicle 'Speed ' A
: gm FModule : gm lSensor N
| OCutput I(VCM) | Oupat IBui‘fer
l- -— o e fo om wn mw o
5\ 01 0\:
0.35 WHT | 696
0.5 WHT | 696 ~ G100
0.8 WHT | 696
0.5 WHT | 696
EAC'I
£ = = = 7 Electronic
_ : Vehiclo :Brake
. Speed | oontrol
: Signal :Module
L — — - a{EBCM)

Circmt Descrlptlon

The EBCM receives the rear wheel speed S|gnal
from the Vehicle Control Module (VCM). The rear
wheel speed signal. ongmates from the Vehicle
Speed Sensor (VSS) which is connected to the
VCM. When 'the vehicleé is not moving, the VCM will
have 12 VDC present on the circuit. The EBCM
checks for this votage when the vehicle is not
moving.

Conditions for Setting the DTC
EBCM not seeing the correct voltage level from the
VCM at startup.
Action Taken When the DTC Sets
» The ABS indicator lamp turns on

+ The ABS disables

DTC C0035 is a Conition Latched DTC, which
indicates that the above actions are true until the
condition is cleared.

Conditions for Clearing the DTC

+ Repair the conditions responsible for setting
the DTC

» Use the Sean Tool Clear DTCs function

184084

- Diagnostic Aids

This DTC can be set by -a faulty EBCM or a fault in
CKT 696,

If the voltage readings are Iow or varying, the battery
or charging. system could be the cause. Chéck these
areas before replacing any components. In addition,
any of the following conditions may cause an
intermittent malfunction:

« A poor connection
« Wire insulation that is rubbed through
» A wire breaks inside the insuiation

Thoroughly check any circuitry that is suspected of
causing the intermittent complaint for the following
conditions:

Backed out terminals

Improper mating

Broken locks

Improperly formed or damaged terminals
Poor terminal to wiring connections
Physical damage to the wiring harness
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Test Description

The numbers below refer to the steps in the
diagnostic tabie:

3. .This step checks the 1827 CKT for proper
resistance,

5. This step checks for a short in the wiring

: 2:' This step uses the voltage output from the
'VCM (gas) or Vehicle Speed Sensor Buffer
(dlesef) to check the 1827 CKT.

DTC 00235 ‘Rear Wheel Speed S|gnal Clrcmt Open

between the ECBM and the PCM.

. Step

Action

Value(s)

Yes

No

1

Was the Diagnostic System Chack performed?

Go to Step 2

Go to Diagnostic
Systemn Check

1. Tum the ignition to OFF.

2. Disconnect the 10-way EBCM hamess connector
from the EBCM.

3. Tum the ignition to RUN. - :

4. Using a J 39200, measure the voltage at terminat E
of the 10-way EBCM harness connector.

Is the voltage measurement equal to or greater than the
specified value?

10V

Go fo Step 4

Go to Step 3

1. Tum the ignition to OFF.

2. Disconnect the VCM hamess connector C1 for gas
vehicles or the Vehicle Speed Sensor Buﬁer hamess
connector for diesel vehicles.

3. Using a J 39200, measure the resistance between
the EBCM 10-way connector terminal E and the
VCM harness connector C1 terminal 15 for gas
vehicles or the Vehicle Speed Sensor Buffer hamess
connector terminal 10 for diesel vehicles.

Is the resistance measurement; within the specified range?

020

Go to Step 5

..Go to Step &

1. Tum the ignition to -OFF.

Reconnect all connactors. -

Tum the ignition to RUN, .- -

Using-a Scan Tool, clear DTCs.

Test drive the vehicle. above 24 km/h (15 mph).
6. Use a Scan Tool to read DTCs. |

Did DTC set?

oA

. Go fo Step 6

. Go to Step 7

Using the J 39200, measure the resistance between the
EBCM 10-way connector terminal E angd ground.

Is the resistance measurement within the specmed range?

oL

Refer to Engine
. Controls for

 Vehicle Speed’
Sensor Diagnosis

Go to Step 9 "

Replace the EBCM
Is the repair complete?

Go to Diagnostic |

System Check

: Maifunctlon is- intermittent.”

1. inspect ali connectors and hamesses for damage
which may result in high resistance when all
components are connected.

2. Refer to Diagnostic Aids on the facing page for more
information,

3. Perform all necessary repairs,
Is the repair complete?

Go to Diagnostic
System Check

Repair the open in CKT 696,
Is the repair complete?

Go to Diagnostic |

System Check

Repair short to ground in CKT 696.
Is the repair complete?

Go to Diagnostic
System -Check
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DTC 00236 Rear Wheel Speed Stgnal Clrcult Mlssmg
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Circuit Description

The EBCM receives the rear wheel speed s:gnal
from the Vehicle Control Module (VCM) for gas
engine vehicles or the Vehicle Speed Sensor Buffer
for diesel engine vehicles. The rear wheel speed -
signal originates from the Vehicle Speed Sensor -
(VS8) which is connected to the VCM (gas) or the
Vehicle Speed Sensor Bulfer (diesél).

Conditions for Setting the DTC

EBCM losing the rear wheel speed signal for at least

5 seconds while the vehicle is moving above
13 km/h (8 mph) with the brake pedal released.

Action Taken When the DTC Sets
. The ABS indicalor lamp turns on
"+« The ABS disables

DTC C0236 is an’ Ignition Latched DTC, which
indicates that the above actions are true until the
ignition is turned to OFF (even If the cause of the
DTG is intermittent).

Conditions for Clearing the DTC

+ Repair the conditions responsible for setting
the DTC

. Use the Scan Tool Clear DTCs function

Diagnostic Aids

This malfunction can be caused by a malfunction in
- the EBCM, VCM (gas) Vehicle Speed Sensor Buffer
(diesel), VSS or a fault in CKT 821, 822 or 1827.

: 184084
In addition, any of the following conditions may '
cause an intermittent malfunction:

» A poor connection

» Wire insulation that is rubbed through

+ A wire breaks inside the insulation

Thoroughly check any circuitry that is. suspected of
causing the intermittent complaint for the following
conditions:

+ Backed out terminals

"« Improper mating
« Broken locks ,
- Improperly formed or damaged terminals,
» Poor terminal to wiring connections '
+ Physical damage to-the wiring harness

If the customer says that the ABS indicator lamp is
on only during humid conditions such as rain, snow,
or vehicle wash, then thoroughly inspect the
suspected circuits for signs of water intrusion. Use
the following procedure:

. Spray the suspected area with a 5% salt water
solution (two teaspoons of salt to 12 oz.
of water) -

2. Drive the vehicle above 24.km/h (15 mph) for at-
least 30 seconds

If the DTC returns, replace the suspected harness.
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‘Antilock Brake:System 5-193

Test Description

The:numbers below refer to the steps inthe -~~~ =~
diagnostic table:

2.-This step uses the voltage output from the
-NCM (gas) or Vehicle Speed Sensor Buffer

;  (diesel) to check the 1827 CKT

DTC 00236 Rear Wheel Speed Slgnal Clrcult Missing

+ ¢ 37 This; step cheeks the::1827 CKT for proper >
resistance.. . .

5. This step checks for a short in the wiring
between the ECBM and the VCM.

Systein Check

Step Action ° Value(s) Yes No .
1 Was the Diagnostic: System .Check performed? _ Go to Diagnostic’
Go to Step 2 System Check
1. Tum the ignition to OFF. -
2. Disconnect the 10-way EBCM hamess connector
from the EBCM. . U
2 3. Tum the ignition to RUN. fov
4. Using a J 39200, measure the voltage at termlnal E
of the 10-way EBCM hamess connector.
Is the voltage measurement equal to or greater lhan the :
specified range? ‘ Go fo Step 4 Go fo Step 3
1. Tum the ignition to OFF.
2. Disconnect the VCM hamess connector C1 from
the VCM Lol '
3 3. Using a J 39200, measure the reS|stance from ‘ 0-2Q
terminal E of the 10-way EBCM hamess confector
to terminal 10 of the VCM harness’ conneetor é1.
Is the resistance measurement within the specafled range? Go fo Step 5 Go to Step 8
1. Tum the ignition to OFF.
- 2. .Reconnect all connectors. e ‘ -
3. Tum the ignition to RUN. . _
4 4. Using a Scan fool clear DTCs . — |7
5. Test diivé‘the vehtc[e above 24 kmfh (15 mph). B
| 6. Use a Scan Tool to' read DTCs . N (TN R
-lbdDTCCoog set? . . . . L) . Go.to Step 6 '] Goto'Step 7 - -
~: [Using the. J/ 39200, measure: the res;stance from terminal E Refer to Engine ‘
of the 10-way EBCM hamess connector-to-ground. “| - Controls for. .
5 oL . d
B the- re5|stance measurement within the spemfled range? | L _ Vehicle Speed " | i .
e N L O F o 'Sensor Dlagn03|s " Goto Step 9
:: 6 Heplace the EBCM ‘}! T T Go to Diagnostie | .~ __
a ©lis the repalr complete" P System- Check™ |+ !
Malfunction is mtermnttent . i T
1. Inspec’t ali"conniectors’ and hamesses ‘for damage
- which-may result:in high” resistance ‘when ail
7 components are connecled, - A )
.2.- Refer to Diagnostic Aids on the faging page for more| o
information. . . -
8. Perform all necessary repaus e g Go to Diagriostic |
is the repalr comp!ete? i3 “8ystern Check
g [|Rerair the open in CKT 696. . T leote biagneatid L
is the repair completg?: Pk . . Systemr Check
o |Repair short to ground in CKT 696.. L Go to Diagnostic o

Is the .repair complete?
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DTC C0237 Rear Wi'iee! Speed Signal Erratic

o T
;’V;‘h,:b'; Vehicle ‘Veh,e,e!Vehlc!e S - T ITAI
| Speed ‘Control | Bpeed ISpeed - .
Signal | Module Ismnal Sensor
S (VCM} LU | Buffer -
Bren 10
' &2 P100 (Psz onty)
0.5 YEL/BLK 1827
zens]  pJenmo
0.5 YEL/BLK|1827
EAC3 ’ C
r\I:hGe-; Electronic
:Sp-aod Brake -
'Slsnal Controi
e I Module
(EBCM)

Circuit Description

The EBCM receives the rear wheel speed signal .
from the Vehicle Control Module (VCM). The rear
wheel speed signal ong:nates from the Vehicle
Speed Sensor (VSS8) which is. connected to

the VCM. Do

Conditions for Semng the DTC

.+ EBCM seeing the 'rear speed signal line drop
- “out and return. This malfunction can be caused
by a malfunction in the VSS, or a fault in
CKT 821, 822 or 1827.

- The EBCM attempts to detect an erratic rear
speed signal every 5 milliseconds. If the rear
speed signal is missing for greater than
15 milliseconds while a vehicle speed greater
than 32 k/mh (20 mph) with brake applied, or
20 k/mh (12 mph) with brake released a -
DTC CQ037 will set. At this point the DTC will
be condition latched. This means that the ABS
system will be disabled and the ABS indicator
lamp stays on as long as the condition exists. If
the erratic DTG is set 3 consecutive times
during the same ignition cycle, the DTC will set
as an ignition latched DTC. This means that the
ABS system will be disabled and the ABS
indicator lamp stays on until the ignition is
turned off, even if the fault goes away.

o 191492
Action Taken When the DTC Sets
+ The ABS indicator lamp turns on

- The ABS disables
DTC 00037 initially sets as a condition Iatched code.

- . This means that the ABS system will be disabled
-+ and'the ABS indicator lamp stays onas long as the
‘condition exists. If the: erratic DTC is set-3 -
-consecutive times during the same: ignition cycle, the

DTC will set as an ignition latched DTC. This means
that the ABS system will be disabled and the ABS
indicator lamp stays on until the |gn|t|0n is turned off;
even if the fault goes away ' _

Conditions for Clearmg the DTC

.« Repair the condltlons responmbfe for setting
the DTC

+ Use the Scan Tool C!ear DTCs functlon

Diagnostic Aids

This DTC can be set by a malfunct[on |n the VSS,
or a fault in CKT 821, 822 or 696.

In addition, any of the following condltlons may
cause an intermittent malfunction: -

» A poor connection
« Wire insulation that is rubbed through
+ A wire breaks inside the insulation
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Thoroughly check any circuitry that is suspected of
_causing the intermittent complaint for the following
~conditions: S

v

Test Description. -

The numbers below refer to- the steps i1l the
DR idlagnostlc table:

‘Backed out terminals RS .-

Improper mating a

Broken locks

Improperly formed or damaged termlnals

Poor terminal to wiring: connhéctions et

Physical damage to the wiring harmess 5.

.. This step uses the voltage output from the
.. VCM to check the 1827 CKT.

This step chiecks-the 1827 CKT for proper
reS|stance h

This step checks-for a short in the wiring
between the ECBM and the VCM.

DTC €0237 Rear Wheel Speed Signal Erratic

Step

Actlon

" Value(s) Yes No

Was the Diagnostic System Check performed?

Go to Diagnostic
System Check

Go fo Step 2

1. Tum the ignition to OFF

2. Disconnect the 10-way EBCM hamess connector
from the EBCM. :

3. Tumn the ignition to RUN.

4. Using a J 39200, measure the. voltage at terminal E -
of the 10-way EBCM hamess connector.
Is the voltage measurement equal ta-or greater than the
specified range? _

1oV

Go to Step 4 Go to Step 3

1. Tum the lgnlt:on o OFF :
2. D|sconnect the VOM hamess connector C1 from the
VCM. o

3. Using a J 39200, measure the resistance from:
terminal E of the 10-way EBCM harness connector
to terminal 10 of the VCM harness connector C1.

Is the resistance measurement within the specn‘led range?

0-2Q

Go lo Step 5 Go lo Step 8

1. Tum the |gn|t|on 1o OFF."

Reconnect all connectors

Turn the |gnmon to RUN.

Using a Scan Tool clear DTCs

‘Test dnve the veh:cte above 24 knifh (15 mph)
6. Use a Scan Tool to read DTCs. - "

Did DTC C0237 set?

'91.4=~.ws°

Go to Step'6.

Is the resistance measurement w;lhln tho,spec_:lfied range?

Using the J39200 measure the reswtance from terminal E|- =
[of the 10-way EBCM harmiess connagtor to ground. :

‘GotoStep7
Refer to Engine CE

Controls. for -
- Vehicle Speed-
Sensor Diagnosis ‘

oL”

Replace the EBCM.
Is the repair complete? ... .. .

GotO'Sreo 9
- Go to Dragnostfc A
System Check

Malfunction is intermittent.

1. Inspect all connectors and hamesses for damage
which may result in high resistance when all
components are connected,

2. Refer to Diagnostic Aids on the facing page for more
information..

3. Perform all necessary repairs.
Is the repair complete?

Go to Diagnostic.
Systerni Check

Repair the open in CKT 6986,
Is the repair complete?

Go to Diagnastic
System Check

Repair short to ground in CKT 696,

Is the repair complete?

Go to Diagnostic

System Check
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Brakes

DTC 00238 Wheel Speed Mismatch

I Vehito lVehlc:le ’ " Ma, |
j Spesd | Speed - .. Whesl '
} Stanal [Sensor . Speed
o Ut | Buffer Sensor
Y1 - 1 RF
| - Ay BY
0.35 WHT{696. ‘
C52C100
0.8 WHT 696 0.8TAN(838 ~ " {08 YEL|B73
0.8 DKGRN|872 | ..0.8LTBLU|830
~E2G_ ... -_— _C_:‘..-;:;'EZ :.'.:'.:’_“;“.:A‘.}.".:"_-E’Ea_ — R
Vehicis Spood Wheo|Spood  WheeiSpced  Wheel Speed  Wheel Speed . | * Eléctronic
| Sianal input SensorHigh  Sensorlow - SensdrHigh  Sefsor Low lBrake
" _ Right Front Right Front Laft Front Lett Front I Control
R el —————— e o= d hﬂcxjule
ST ] ' (EBCM)

‘Circuit Description

As a toothed ring passes by the wheel speed
sensor, changes in the electromagnetic field cause
the wheel speed sensor to produce a sinusoidal (AC)
«voltage signal. The frequency and amplitude of the
sinusoidal (AC) voltage signal are proportional to the
wheel speed. The amplitude of the wheel speed
signal is directly related to the distance between the
wheel speed sensor.coil and-the toothed ring. This
distance is referred: to as the air gap. The EBCM -
can detect wheel speed signat malfunctions as they

happen. An error in-teported wheel speed ¢an be . .

compensated for by-the EBCM up to a point.. The
error compensation will allow the EBCM to cofifinue
to function normally instead of setting a DTC. If the
wheel speed mismatch increases beyond that. point,
the EBGM will set a DTC.

Condltlons for Setting the DTC

« Any wheel speed differing from the vehicle
speed by greater than 10%.

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

+ No unexpected wheel acceleration: anythlng
that generates consistent differences. between -
the wheel speed-signals

184088

“Action Takeri When the’ DTC Sets
- The ABS indicator Iamp tums on-

+ The ABS disables.- ;
DTC C0238 is an Ignltlon Latched DTC which
indicates the above actions remain true until the
ignmon is turned to OFF (even if’ the cause of the
DTC is intermittent).. ,

- Conditions for Clearmg the DTC

. Repalr the condmons respons:ble for semng
tie DTC

« Use'the Scan Tool Cledr DTCs 'functio'n‘_:
Diagnostic Aids )

Installing significantly different tires on the vehlcle
usually sets a DTC C0238. _



Brakes Antilqcka-_Brakef'System 5-197
DTC C0238 Wheet Speed Mismatch -
“Step | " Action S Value(s) " Yes “Ne
:5_' 1-_‘ Was the Diagnostic System_ Check performed? _ L Go to Diagnostic.
N Vo “Go: o Step 2 System Check
L [ inspect the vehicle tires for a vanallon in tire size - o L Refer to
' Are all four tire sizes the same? S " Go fo Step 3 | Diagnostic Aids
1. Install the Scan Tool. g '
2. Clear alt DTCs. _ A
3 3. While driving the vahic[a momtor and compare all - Malfunction is
the wheel speeds using the Scar Tool. o ‘ intermittent. Refer
Does the Scan Tool indicaté a mlsmatch in wheel speeds? - /Go t0:Step 4  [to Diagnostic Aids
Does the scan tool indicate a: mlsmatch ‘with the right front ‘Goto '
4 wheel speed? . . PTG C0223 ARF
" Whieel Speed
3y Signal Erratic Go lo Step 5
Does the scan too! mdlcate a rnlsmatch with the left front . Goto”
g [wheel speed?. _ DTC.C0227 LF
‘ " Wheel Speed
. Signal Erratic Go to Step 6
Does the scan tool indicate a mismatch with the rear ‘Go to
6 wheel speed? _ DTC C0237 Rear .
S Wheel Speed
o . Signal Erratic
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DTC 00241-00254 EBCM Control Valve Cichit:' S

Circuit Description

The EBCM microprocessor will ground the indicated
solenoid coil (RF dumpfisolation, LF dump/isclation,
or Rear dumpfisolation) circuit to energize the
solenoid coil whenever the solenoid vaive is needed.
Refer to ABS Braking Mode in ABS System
Operation. The magnetic force created by the
solenoid coil will close the isolation valve.

Conditions for Setting the DTC
Open Circuit '

+ The ABS bulb check is complete

- Low voltage exists on the EBCM solenoid driver
circuit when high voltage is expected (the
solenoid is not energized)

. . ")
. S c
LT~ T TI™ T T TUnderhood Pl airtie) | - AR b
Py P TR e RS T s S PR FECARE .
: :pmuﬁm N4 &, ABS :Fuse—Relay : Distibution BRAKE :FUSB S Wl
L certo L Mad—  Santer Collt0 Fuse1s Blogk: " oo
b May Fuse 1T N Pl p oA | e e e
| QA 1 B T TR :
o = e e - -—— ol [ T - e ol
: To TCC/ :
: - Staplamp :
: Switch BT l
i . .
1w ) 5 RED|442 Drbee e AR e e B :
- $°CM<——I — g §122° (BasOnty) - 3 . :
ewsxfhe2 T ___ ALCL c
',' a‘a’neq_; Ignition Iglr:c‘:(t;onlc
T . Ground _ _ _ | (EBCM)
b - '_:*B\f.CQ JY C1 i
" 0.8 BLK/WHT 1451 .
T emklis & — — —«| Gisbotion |
. 9'BLK|150 —— 8102 o Lgensa o
1 TAN/WHT 551 Y
1 TAN/WHT]| 451 !
To Brake
Pressure ,o————— d
Differentiat
2 G102 Switch T S157 (5.0, 5.71)
1 TAN/WHT| 551
2 G103 2 G101
184108

Shorted Circuit
« The ABS hulb check is complete

« High voltage is present on the EBCM solenoid
driver circuit when the voltage is expected to be
low (solenoid energized).

Action Taken When the DTC Sets
» The ABS indicator lamp turns on

» The ABS disables

DTCs C0241-~C0258 are ignition Latched DTCs,
which indicates the above actions remain true until
the ignition is turned to OFF (even if the cause of
the DTC is intermittent).

Conditions for Clearing the DTC

« Repair the conditions responsible for setting
the DTC

+ Use the Scan Too! Clear DTCs function
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Diagnostic Aids Tl s T

This DTC usually sets becaiise o( an open/shorted
“solenold -coif- within- the: EBCM:- The solenoid coil-is
located within the BPMV and is npt serviceable. If

. Test Description.
' The niinbers below refer o the steps in the I

7 dlagnosttc table~ R

3 ThIS step determlnes ther res:stance of the

‘the test does not repair the DTC,: then replace

‘the EBCM.

If this DTC sets with other DTCs,,check for the |
-following conditions:

» A poor EBCM power or S|gnal ground
« A poor EBCM power or ignition feed _ ' 8

4.
" “available to the EBCM.

7.

pow __‘_'ground gireuit.
ThlS step. determlnes the battery voltage

This step determines the resmtance of the
sugnal ground c:rcuxt

. This step deterinines the lgmtlon Yvoltage

avaaiable to the EBCM

DTC Co0241- 00254 EBCM Control Valve: Clrcult

_ Action

K 'Value(s)

"Yes - "No

Was- the Dlagnostlc System Check performed?

A

| Go to -Diagnestic-
Systemn Check

1" ‘Goto Step 2

1. Tum the’ |gn|t|on swnch to OFF. .

2. Distonnect the 2-way EBCM hamess connector from o

the EBCM

3. Inspect the connector for damage or corrasion that
could cause a !oss of power to the EBCM.

Is the" connector-in good condition?

Measure the res:stance between terminal B oF the 2—way
EBCM harness connector and the.ground using a J 39200.

Is the resistance mieasurement within the specified range?

GotoSten3 | GotoStep 11

o020

" Go to Step 4 Go to Step 12

Measure thé'voifage betweeh terminal A.of the .2-way.
EBCM harness connector. and the ground using a J-39200.

Is the vol:tag‘_ejequal to or groater than the specified value? |

ST AVREE B

Inspect the 60A ABS fuss..
Is the 60A ABS fuse open?

_GotoSteps | GotoSteps

Go to-Step 13 | Go'to'Step 14

1. Disconnect.the 10- -way. EBCM hamess conneotor T
from the: EBCM
2. Inspect lhe connector"for”damage or corrosion that
could cavse a loss of power to the EBCM.
Is the connector in good condition?-

[RA-TE R B - . ~er o,

Goto-Step 7 Go to Step ‘15

Measure the resistance belween terminal J of the 10-way
EBCM hamess connector and the ground using a J 39200.

Is the resistance measurement within the specified range?

020

Go fo Step 8 Go o Step 16

1. Turn the ignition to RUN.

2. Measure the voltage between terminal A of the
10-way EBCM harness connector and the ground
using a J 39200.

Is the voltage equal to or greater than the specified value?

100V

Go to Step 10 Go fo Step ¢

Inspect the 10-amp BRAKE fuse.
Is the fuse open?

Go to Step 17 Go fo Step 18
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DTC 00241-00254 EBCM Control Valve Circuit (cont'd)
Step Action ) Value{s) 7 Yes 1T Ne' -
1._Inspect the 10-way and 2-way EBCM hamess .
‘¢onnectors for j pcor termmal contact or corrosion,
2. Inspect CKT 442 CKT 150 CKT 441 and CKT 451
~ for damage that could resu!t in_ an mterrnlttent open .
~ circuit. i
| 3."Bepaif dny evident damage L . .
10 4. Replace the tarmmals 1f poor contact or corrosion -
 exists) L
5. Reconnect all the ccn'riact'ors.“ B
6. Clear all DTCs using:thé: Scan:Tool. . Malfunction is
.| . 7. Test drive vehicle above the 16 kmv/h (10 mph) | intermittent. Refer
. | Does the DTC set as a current DTC? " Go 1o Step-19. |to Diagnastic Aids
B 11 ' B_apalr the 2-way. EBCM hamess connector. - _ Go to D:agnost:c B _ -
" s the repair complete?” ~System Check |
12 Repair the open or the high resistance in the CKT 150. - Go to Diagnostic.| _
Is the repair complete? . System Check '
13 Repair the short to ground in the CKT 442. - Go 1o 'b,agnbst,c - N
is the repair complete? ’ System Check
‘ '1-4' -[Repair the open or the high-resistance in the CKT 442, ) - o < Go to D:agnosnc S o
Is the repair complete? o Syster Check X
‘15 ,Hepalr the 10-way EBCM hamess connector | Go to Diagnostic _
o Is the repair compiete? .  System Check
15 |Repair the open or the high resistance in the CKT 451. Go to Diagnostic | +*
- - |Is.the repair complete? o System Check.. .. . . -
17 Repair the short to ground in the CKT 441, Go to Didgriostic _
Is the repair complete? . System Check
4g |FioPair the open or the high resistance in the CKT 441... 1 Go to Diagnestic |- = * _
Is the repair complete? System- Check '
1o |Reptace the EBCM. @Go o Diaghostic | __
) Is the repair complete? System Check
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DTC C0265 or C0266 EBCM:Relay- Circuit-
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The pump mofor.relay supphes pqwer to all six
solenoid coils (three isolation solenoid coils and
three dump solenoid coils) and the motor when the

ABS is required. The relay and the six solenold coils

are located wuthm the EBCM

.....

‘Conditions for Settmg the DTC (DTC C0065)

= The EBCM mlcroprocessor commands the
s relay on’
+ Low voltage exists on all six solenoid driver
circuits when high voltage is expected (the
solenoid is not energized)

Conditions for Setting the DTC (DTC C0066)

» The ABS bulb check is complete

+ High voltage exists on the pump motor driver
circuit when all are expected to be low {the
relay is not commanded on)

" .. Action Taken When the DTC Sets

184106

"+ The ABS indicator lamp turns on
.+ The ABS disables

.DTCs C0065 and C0O066 are Ignition Latched DTCs, '

which indicates that the above. actions remam true

- until the ignition is turmed to, OFF (even if the cause

of the DTC is mtermment)

Conditions for Clearing the DTC
» Repair the conditions responsible for setting
the DTC
- Use the Scan Tool Clear DTCs function

Diagnostic Aids (DTC C0065)

DTC C0065 usually sets because of an open relay
coil or non-closable relay contacts. The refay is
located within the EBCM. The relay is not
serviceable. If the test does not repair the DTC, then
replace the EBCM.
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It DTC C0065 appears with other DTCs repair the Test:Description. S
.other.DTCs first. Clear all DTCs. Then run three” . . b th st h
function tests with the Scan Tool. Refer fo this Zgzﬁousrtl:get;sbgelow refer to'the 8ps in the -

diagnostic chart if DTC C0065 resets. 3. This step detérmines the resistance of the

Diagnostic Aids (DTC COOGB) : power.ground circuit.

DTC €0066 usually sets when.the reiay contacts are 4. This step determlnes the battery voltage
stuck closed. The relay is focated, within the EBCM. available to the EBCM.

The relay is not serviceable. If the test does not - 7. This step determines the res:stance of the

‘repair the DTC, then replace the EBCM ‘:' g . signat ground circuit.

8. This step determines the ignition voltage
available to. the EBCM

DTC 00265 or 00266 EBCM Relay Clrcu1t |
Step Action : Value(s) |:. ‘' Yes No

; |Was the Diagnostic System Chieck performed? N ' ' Go to Diagnostic
o ' Go to Step 2 System Check
1. Tum the ignition switch to-OFF, Ca : :
2. Disconnect the 2-way EBCM harness connector from ' R PP
5 the EBCM. _ ‘
3. Inspect the connector for damage or,corrosion that
could cause a loss of power to the EBCM
Is the connector in good condition? Go to Step 3 Go lo Step 11
Measure the res:stance between terminal. B of the 2- -way ’ C !
3 EBCM hamess connector and the ground usmg ayJ 39200. | . 0-20 '
Is the resistance measurement ‘within the specified range° Go to Step 4 Go to Step 12
Measure the voltage between términal A of the 2.way | =~
4 EBCM harness connector and the ground using a J 39200 . - 100V _
Is the voltage equal to or greater than the specified value’P 1 Goto Step 6 Golo Step 5
5 Inspect the 60A ABS fuse. . : : ' ‘ :
Is the 60A ABS fuse open? Gy _ Go lo Step 13 Go lo Step 14
1.’ Disconnect the 10-way EBCM hamess connector - :
from the EBCM.
6 2. Inspect the connector, for damage or corrosion that —
could cause aloss of power to the EBCM
Is the connector in good condition? Go to Step 7 Go to Step 15
. |Measure the resistance between terminal J of the 10-way.
7 EBCM hamess connector and the ground using a J 39200. 020 ‘
Is the resistance meastremenit wulhln thé speciﬁed range? “I' ‘Goto Step 8 | Go'to Step 16+
1. Tum the ignifion to RUN. IR I T
2. Measure the voltage between terminial A’ of the | I R S
.8 | 10 -way: EBCM hamiess connector and the ground 1 . 100 V '
*-using a J.39200. : " B
" [s'the voltage equal to-or greater than the specnf:ed value? Go lo Step 10 Go to Step 9
g |mspect the 10-amp BRAKE fuse T 1 R R
is the fuse open‘? ' i Ca “ - Y| GotoStep 17| Go to Step 18
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DTC C0265 or C0266 EBQM Relay Circuit. (cont’d)

Step .

Action

Value(s)

No

1. inspect the 10-way and 2-way EBCM hamess
connectors for poor terminal contact or ¢orresion.

2. Inspect CKT 442, CKT 150, CKT 441 and CKT 451
for damage that could result in an intermittent open

circuit.
3. Repair any evident damage.

» ,Yes’

System Check

10 4. Replace the terminals if poor contact or corrosion -
exists. .
5. Reconnect all the connactors,
6. Clear all DTCs using the Scan-Tool.- Malfunction is
7. Test drive vehicle above the 16 km/h (10 mph) ’ intermittent. Refer
Does the OTC sst as a current DTC? - Go fo Step 19 |to Diagnostic Aids
1 Repair the 2-way ‘EBCM hamess connector. _ Go to Diagnostic .
ts the repair complete? System Check -
12 Repair the open or the high-resistance in the CKT 150. _ Go-tp Diagnostic .
Is the repair complete? System Check
13 Repair the short to ground in the CKT 442. _ Go to Diagnostic .
is the repair complete? Systern Check
14 Repair the open or. the high' resistance in the' CKT 442. _ Go tb Diagnostic _
Is the repair complete? System Check
15 Repair the 10-way EBCM hamess connector. Go to Diagnostic —
Is the repair complete? 7 System Check
16 Repair the open or the high resistanceé in the CKT 451. “Go fo Diagnostic .
ts the repair complete? System Check
17 Repair the short to groundf‘in the CKT 441. Go to Diagnostic .
Is the repair complete? ) System Check
18 Repair the open or the high resistance in the CKT 441, Go to Diagnostic _
is the repair complete? System Check

Is the repair complete?
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DTC 00267 or 00268 Pump Motor Cll‘CUIt Ope'ﬁIShorted =
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Circuit Description

The pump motor circuit is integral to the BPMV. The
EBCM microprocessor energizes the relay within the
EBCM in order to supply the battery voltage to the
high side of the pump motor. The EBCM
microprocessor grounds the low side of the pump

motor when activation of the purnp motor is required.

Conditions for Setting the DTC (C0067)

« The EBCM internal relay is on

+ The pump motor is off

+ Low voltage is present from the low side of the

pump motor when high voltage is expected

Conditions for Setting the DTC (C0068)

+ Vehicle speed is 13 km/h (8 mph)

« The EBCM internal relay is on

« The pump motor is commanded ON and
then OFF

« High voltage exists from the low side of the
pump motor for 100 ms when the voltage is
expected to be low

Action Taken When the DTC Sets
« The ABS indicator lamp turmns on

» The ABS disables

DTCs C0067/C0068 are ignition fatched DTCs, which
indicates that the above actions remain true until the
ignition switch is turned to OFF (even if the cause of
the DTC is intermittent).

Conditions for Clearing the DTC

- Repair the conditions responsible for setting
the DTC

= Use the Scan Tool Clear DTCs function
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Antilock Brake System 5-205

Diagnostic Aids :

Y

Important: Reset the J 39200 test Ieads to 2610 ¢
prior to making any resistance measurements. Refer

fto the J 39200 in the user's manual.

The pump motor'is integral with the BPMV. Do not
service the pump motor separately. A poor
power/ground connection at the 2-way EBCM
-connector or the 2-way motor harness from the
EBCM to the pump motor can cause a DTC C0067.
‘A seized pump motor, shorted pump motor windings
or a poor power/ground at the 2-way EBCM
‘connector can cause a DTC C006B. Replace the .

. Test:Deseription~. - "¢ e

The numbers below refer to the steps in the

d|agnost|c table:

3, This step checks for an open pump ‘motor
circuit. The pump motor circuit résistance
should not bé ‘above the 0.3 ohms. Reset the
J 39200 test leads t& zero pnor to mak:ng this
low resistance measurement. '

- B, This step determines the. re5|stance of the

EBCM ground circuit.

7. This step determines-the Jgnltton vo[tage
~available to the EBCM. S

EBCM or.the-BPMV if the following tests show that
ethe pump: motor- EBCM mternal circuits have fatled

[
v

M
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DTC C0267 or C0268 Pump Motor. CiI'CUIt OpenlSho:ted

Step

Actton

e

%" No

1

Was the llagnostlc System Check performed? ‘

Value(s})

g

Ge to Diagnostic

2. Disconrect the' 2-way5

1. Tum thef'!gmtl_o,_.

p'ump motor pigtatl? connector
from the. EBCM: "
3. tnspect the cennector and the wmng for damage or
corresmn that cou[d result in an open mrcmt between
~the: pump- motor- and-the ‘EBCM: ‘-
Is the connector ‘diid the ! wmng in good condition?

Go to Step 2

I és_tO'Step3'

. System Check

- [Measure- the res.1stance ‘between terminal A and termmal B -

of the 2-way: pump moter plgtall connector using a
J 39200. Loy

Reset the, J 39200 test leads to zero pnor to makmg this
resistance measurement

Is the resistarice wnhln”the specmed range?

- 0.1-0.30

Go'to Step 4

"Go'to Step 10

' Go fo Sfep 15

1. Tum the ignition to OFF.

2. Disconnect the 2-way EBCM hamess connector from
the EBCM.

3. Inspect the connector for damage or corrosion that
could cause a loss of power to the EBCM.

Is the connector in good condition?

Go to Step 5

Go fo Step &

Measure the resistance between terminal B of the 2-way
EBCM hamess connector and the ground using a J 39200,

Is the resistance within the specified range?

0-2%

Go to Step 6

Go to Slep 11

~1. Tum the ignition to RUN.

2. Measure the voltage between terminat A of the
2-way EBCM hamess connector and the ground
using a J 39200.

Is the voltage equal to or greater than the specified value?

100 V

Go lo Step 8

Go to Step 7

Inspect the 60-amp ABS fuse.
Is this fuse open?

Go fo Slep 13

Go fo Slep 14




Is the repair complete?

System Check

5-206 Antilock Brake System Brakes
DTC C0267 or C0268 Pump Motor Circuit OpenIShorted (cont’d)
Step ‘Actlon Value(s) -Yes ' - ‘No
1. Inspect the 2-way EBCM hamess connector for poor | o '
. terminal contact or corrosion.
2. Inspect CKT 442 and CKT 150 for damage that
;. -could result in an open cireuit.
3. Repair any- evident damage.
8 - 4. Replace the terminals if poor.contact or corrosion —
exists.
- 5. Reconnect alt the connectors. 7 '
6. Clear all the DTCs using the Scan Tool. _ jMéIfUnctzidﬁ |s -
7. Test drive vehicle above 16 km/h (10 mph). : intermittent. Refer
Does the DTC set as a current DTC? Go to Srep 12 to Diagnostic Aids
g Repair the 2-way EBCM hamess cunnector if necessary _ - 'Go to Dragnost:c .
is the repair complete‘? N . B System Check
‘ Repair the 2-way pump motor pigtail connector or wiring if ,
10~ [necessary. ‘ — Go to Dfagnostrc -
Is the repair complete? -System Check.
1 Repair the open or the high resistance in the CKT 150. e | Go-to Diagnestic.{ .. _
System Check
12 Replace the EBCM. _ "Go to Diagriostic _
Is the repair complete? System Check '
43 |Repair short to ground in CKT 442. _ | Go to Diagnostic _
Is the repair complete? System Check |
14 Repair the open or the high fesistance in CKT 442, s Go to 'Diagnos_tié -
Is the repair complete? Systern Check .
15 Replace the BPMV. . Go o Dfa'gno,éﬁc _
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DTC C0269-or C0274 _E,?;SGE_SSiVE- Dump/isolation Time
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Circuit: Description

The EBCM mlcroprocessor grounds the isolation coll
to.energize and close the.isolation valve. This will
prévent any additional -brake préssure applted by the -
driver from reaching the wheel. Further increases in
brake pressure will be prohibited. Each isolation
valve is closed independently to isolate each wheel.

Conditions for Setting the DTC
Isolation time (pressure hold) exceeds 120 seconds.
Action Taken When the DTC Sets

» The ABS indicator lamp turns on

- The ABS disables

184106

DTCs C0074 is and. ignition latched. DTC, which
indicates that the above actions remiain true until the”
ignition switch is turned to OFF (even if the cause of

_the DTC is intermittent).

Conditions for Clearing the DTC

« Repair the conditions responsible for setting
the DTC

« Use the Scan Tool Clear DTCs function

Diagnostic Aids

Repair any other DTCs first. Then perform the
Function Test of the scan tool in order 1o ensure
proper operation of the ABS.



5-208 Antilock Brake System

Brakes

Test Description T B
The numbers below refer to the steps in the '
diagnostic table:

3. This step determines the resustance of the

} power ground cnrcun L ] 8.

This.step determines the bagtery vottage ¥ e
available to the EBCM. .. ,

a\{aliable to' the EBCM

DTC C0269 or 00274 Excesswe Dumpllsolatlon Tlme

. This step determines the resnstance of the
signal ground-circuit

This step. determ s the |gn|t:on voltage

Step

ActIOn

Value(s)

~ Yes

No

Was the Diagnostic System Check performed?

Go to Diagnostic ;
System Check |

1. Tum the ignition switch to’ OFF
2. Disconnect the 2-way EBCM hamess connector from
the EBCM. _

3. Inspect the cennector for damage or corrosion that
could catlts,e 4 loss of power to the EBCM.

Is the connecter ingood condition?

Go to Step 2

: "l.&—

Go to Step 11

Measure the Tesistance between terminal B of the 2-way
EBCM hamess connector and the ground using a J 39200.

Is the resistance measurement wtthtn_the._:speetfted range?

020

Go.fo Ste,q}a

Go to Step 4

Go fo Step 12

Measure the voltage between terminal A of the 2-way
EBCM hamess‘cannector and the ground using a J 39200.

100V

- Go'to Step 6

Go fo Step 5

Is the voltage &qual- 1o or greater than the spec:fled value'?
Inspect the 60A"ABS fuse. ’ C
Is the 60A ABS fuse open?. . i

Go-to Step 13

Go fo Step 14

1. Disconnect the 10-way EBCM hamess connector .
from the EBCM.

2. Inspect the connector for damage or corrosion that .
could cause a loss of power to the EBCM.

Is the connector in good condition? _ .

Go to Step 7

Go fo Step 15

Measure the resistance between terminal J of the 10-way
EBCM hamess connector and the ground using a J 39200.

Is the resistance measurement wnth:n the specmed range?

0-2Q

Go lo Step 8

Go to Step 16

1. Tum the ignition to RUN.

‘2. Measure the voltage between terminal A of the
.10-way EBCM harness connector and the ground
using a J 39200.

100V

is the voltage equal to or ngreater than: the SpeCIerd value?

Is the fuse open?

Go to Step 10

=-’;q;'; Go to -Sfép::g_:-,' T




Brakes Antilock:Brake -System 5-209
DTC C0269 or C0274 Excessive Dump.'lsolatlon ffime {(cont’ d)
Step Action Value(s) " Yes "'Ne

1. Inspect the 10-way and 2-way EBCM hamess

connectors for poor terminal contaet or-corrasion.

2. inspect CKT 442, CKT 150, CKT ‘441 and CKT 451
for damage that could result in an lnterm:ttent ‘open

Is the repair complete?

System Check

circuit.
3. Repair any ewdent damage
10 4. Replace the termlnals af poor contact or corrosion -
exists, -
5. Reconnect alf the connectors
6. Clear all DTCS usmg“' ' _.,-Scan Tool Malfunction is
7. Test drive vehicle aboya'the 16 kmvh (10 mph);-_;- intermittent. Refer
Does the DTC set as a curreni DTC? : - Go lo Step 18 |to Diagnostic Aids
41 |Repair the 2-way EBCM haméss connector. L Go to Diagnostic _
Is the repair complete? ' System Check
12 Repair the open or the high resestance in the CKT 150. _ Go to Diagnostic _
- |ls the repair complete? : - System Check
13 Repair the short to ground' in the CKT 442 _ Go to Diagnostic.|- -, - - o
Is the repalr comp!ete? o ‘ . System Check |. _ -
14 " |Repair the open or the high remstance in the CKT 442, o .Go'to Dia'gfnosfiq- A _
Is the repair.cemplete? . : " System -Check: '
15 Repair the 10-way EBCM hamess connector |+ Go to Diagrigstie:{ +
ls the repair complete? ' System. Check.: | - "
16 o Fiepalr the open or the-high remstance in !he CKT 451, Go to 'Diag'.h;os'ﬁé S
Is the repair complete? : System Gheck. g
17 Repair the short to ground in the CKT 441, “Go-to Diagnostic |- =
Is the repair complete? ) : System Check
18 Repair the open or the high resnstance in the CKT 441. 2 }-Go-to Diagnd‘s'.ﬁc _
. Is the. repair complete? » System Check’ '
19 Replace the EBCM.:: 'Go to Diagnostic —
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Brakes

DTC C0271-C0273 EBCM:Malfunction. "«

Cn‘cuut Descr:ptlon

The. EBCM initializes. 4 self test: when the. |gn|t|on is
‘turned to the RUN position: This internal self-test
verifies that aII ABS cncu:try IS operatlng correctfy

Condmons for Settlng the DTC
Any condition within the: EBCM*which causes a
memory error will set the DTC.
Action Taken When' the - DTC Sets o
- The ABS indicator- lamp is turned on

. The ABS is disabled’

These DTCs are Permanent 'L‘atched DTCs whlch
indicates that the above actlons remain true untll the
BTC is cleared usmg a Scan Tocnr

175132

Condmons for Clearmg the DTC

.- Repalrhthe COHdItiQnS respons:ble for settang
the'DTC ©

+ Use the Scan Tool Clear DTCs functiof: '.
Diagnostic Aids ~ '

--DTCs C0071~C0073 are EBCM intarnal d!ﬂgnOSlS
- trouble codes. Replace the EBCM if these tests
show that the EBCM cwcmtry has failed..

Test Descrlptron

_.The numbers below refer to the steps in the
i diagnostic table: . - .

2. This step checks if the EBCM will Clear DTCs
3. This step checks if the DTG was set prewously

-DTC 00271-00273 EBCGM Malfunction- -

Step Action

Value(s) Yes No

1 Was the Diagnostic System Check performed?

Go to Diagnostic

Go to Step 2 System Check
2 Install the Scan Tool and attempt to clear the DTCs. N
Did the DTCs clear? Go to Step 3 Go lo Step 4
Check the history DTCs and the data. Refer to
8 |Was this the first time the DTC has set? — Diagnostic Aids
on facing page Go to Step 4

Replace the EBCM.
Is the repair complete?

Go to Diagnostic

Systern Check
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Circuit Description

The Stop Lamp Switch is normally closed. With the
ignition in the RUN position and the brake pedal not
.depressed, the EBCM will have ignition voltage
ipresent at terminal C of the 10-way connector.
When the brakes are applied, the ignition voitage

present at the EBCM will be zero.

Conditions for Setting the DTC
- The vehicle'is above 15 mph.
« The Stop Lamp Switch never switches during

“the condltlon above
Action Taken When the DTC

Sets

. DTC C0081 is advisory code only
« The ABS indicator lamp will not be illuminated
« The ABS will not be disabled

DTC C0081 is an Ignition Latched DTC, which
indicates that the above actions rémain true until the-
ignition is turned to OFF (even if the cause of the

'DTC is mtermlttent)

184134
Condltuons for Ctearmg the DTC .

. Repair the conditions responsible for. settlng
the DTC

. Use the Scén Tool Clear DTCs functlon
DPiagnostic Aids

“DTC C0081 can be-sét by a faulty Stop Lamp
-“Switch, misadjusted Stop Lamp Sw&tch or damage in .

CKT 420 or CKT 441,

Thoroughly check ‘any circuitry ‘that i§ suspected of

causing the mtermittent complamt for the following
conditions:

« Backed out terminals -

« Improper mating

. Broken locks S

+ Improperly formed or damaged termmais
. Poor terminal to wiring ‘connections

+ Physical damage to the wiringhdmess
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Test Description

The numbers below refer to the steps in the
diagnostic table:

Brakes

4, This step checks. the functionality of the Stop
-Lamp Switch circuit using the Scan Tool.

5. This step checks for an open in the Stop Lamp:

2. This step checks the functionality of the Stop Switch circuit between the, Stoplamp Switch and

. Lamp Switch circuit using the Scan Tool. the EBCM

3. This step checks for a short to voltage in the . '

Stop Lamp Switch circuit between the Stoplamp ,
Switch and the EBCM. IR : |

DTC C0281 Brake Switch Circuit

Step Action Value(s) 4 Yes No
1 [Was the Diagnostic System Check performed? I Go to Diagnostic’
s | :Go to Step 2 Sysfem Check ‘
1. Install the Scan Tool. N B SRR 7 f
2. Turn the ignition to RUN. . EEE I : ;
3. Using the Data List function of the scan tool check | ' . 7
2 the operation of the Stop Lamp Switch while applying . - ) !
and releasing the brake pedal. o ' !
Does the scan tool.indicate that the Stop Lamp Switch to o : ) : ‘
be closed constantly? - B - Qo to Step 3 Go fo Step 4 T
1. Turn the ignition to OFF.
2. Disconnect the Stoplamp Switch hamess -connector - | i
from the Stoplamp Switch. _— : ‘
3 3. Tum the ignition-to RUN SRTREI R B .
4. Using the Data List function of the ‘scan to_ol chack ) S
the operation of the Stop Lamp Switch. :
Does the scan tool indicate that the Stop Lamp Switch to .
be closed? ) Go to Step 10 |  Go to Slep 8
; 4 |Poes the scan tool md;cate that the Stop Lamp Swnch to .
be open constantly? : o Go to Step'5 ‘| Goto Step- 7
1.-Tum thie’ ignition to OFF. S
2. Disconnect the 10-way EBCM connector from
‘the EBCM. :
3. Turn the ignition to RUN.
5 1 4. Using a J 39200, measure the voltage between 0.0V
terminal C of the 10- way EBCM harness connector
and ground. :
Is the voltage measured equal lo or greater than the ' s S
|specified range?. . e L -Go to Step 6 Go to Step 11
1. Turn the ignition to OFF e S B
2. Reconnect ali connectors, | '
3. Turn the ignition to RUN:- -
4. install the Scan Tool,
6 5. Using the Data List function of the scan tool, chack -
the. operation of the Stop Lamp Switch,
Does the scan tool indicate.that the Stop Lamp Switch to
be open constantly while appiying and releasing the ‘ - SR :
brake pedal. Go to Step 9 "Golo Step 7
7 Malfunction is intermittent. Refer to Diagnostic Aids. Repair _ Go to Diagnostic _
all damage found. Is repair compete? System Check
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DTC C0281 Brake Sw:tch Clrcwt (cont’d)

Step .. ‘ T v Action S VaIue(s)  Yes ' No
- "7} 1. Check formisadjusted Stop Lamp Switch. | [ .
- 8 2. If the Stoplamp-Switch is adjusted properly, repiace : : ___ ' _
"g,: 1 the Stoplamp Switch. . : .} Go.to Diagnostic
“Is repair complete? - ’ . System: Check...
9 Replace the EBCM. ; AR S R Go to Diagnostic _
Is the repalr complete? ' o o | :~3ystem Check
10 Repair the-shdrt to voltage in OKT 420, N | Go.0 Diagnostic _
Is the repair complete? .~ . =.. .. R . .| System Check
Check for the following: o
+ Misadjusted Stop Lamp Switch i} o
n « Faulty Staplamp switch : — N
' . Open circuit between Stoplamp switch and EBCM . | Goto -Diagnosfic
Is repa:r complete‘? ~.o| System Check
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Brakes

DTC 00286 ABS lndlcator Lamp C:rcwt Shorted to B+
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Circuit Description

The amber ANTILOCK indicator lamp is supplied
ignition voltage through the GAUGE fuse. The
indicator is normally on unless the EBCM switches
the indicator off (normal mode). This logic ensures
that the indicator will be illuminated if there is an
open in CKT 867 or a faulty EBCM.

Conditions for Setting the DTC

- High voltage is present on the ABS indicator
lamp control circuit when low voltage is
expected (lamp is turned on)

» Anything that keeps the ABS indicator lamp
circuit high when the lamp is expected to be on

Action Taken When the DTC Sets

+ The ABS is not disabled.

» The EBCM will use the red BRAKE warning
lamp to alert the driver of an ABS malfunction.

184055

Conditions for Clearing the DTC

+ Repair the conditions responsible for setting
the DTC

« Use the Scan Tool Clear DTCs function

Diagnostic Aids

DTC C0086 typically sets because of a shorted ABS
indicator famp. Yet DTC C0086 can also set because
of a short to voltage in the wiring between the ABS
indicator lamp and the EBCM.

Test Description

The numbers below refer to the steps in the
diagnostic table:
2. This step checks for normal operation of the
ABS indicator lamp.
3. This step turns off the ABS indicator lamp with
a J 36169-A.



Brakes Antilock Brake System. 5-215:
DTC C0286 ABS Indlcator Lamp Circuit Shorted to B+
Step " Agtion Value(s) Yes No
' ;  {Was the Diagnostic System Check performed? — Go to Diagnostic
_ Go to Step 2 System Check
N 1. Tum the ignition o RUN,
‘ 2 2. Observe the amber ABS indicator lamp operation. _
Did the ABS indicator Iamp tum on and then turn off after o
3 seconds? : " Go'lo Step 5 Go to Step 3
1, Turn the ignition to OFF, S
. 2. Disconnect the 10-way EBCM hamess connector
from the EBCM. ’
3 3. Using a J 367169-A with a 3 amp fuse, connect .
terminal B of the 10-way EBCM hamess connector to| -
ground. ' ?
4, Tum ignition to RUN.
Does the ABS :indicator lamp tum on? - Go fo Step 6 Go fo Step 4
4 |mspectthe jumper wire fuse. '
Is the fuse open? Go lo Step 7 Go fo Step 5
Malfunction is intermittent. . ' '
1. Inspect ali connectors and harnesses for damage
5 which may result in high resistance when all .
components are connected. - Malfunction is
. 2. Perform all necessdry repairs. ‘Go to Diagnostic |intermittent. Refer}
Is Repair complete?. System Check |to Diagnostic Aids{
6 - Replace the EBCM. — Go to Diagnostic _ ‘
{is repair complete? System Check
7 Repair a short to voltage in CKT 867. Go to Diagnostic

Is the repair complete?

System Check
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DTC C0288 Brake Warning-Lamp Circuit Shorted to B+~ .5 &
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Circuit Description

The red BRAKE warning lamp is supplied ignition
voltage through the GAUGE fuse. The BRAKE
warning lamp can be illuminated by the EBCM,
Brake Pressure Differential Switch or by the Park
Brake Switch.

Conditions for Setting the DTC
» High voltage is present on the BRAKE warning
tamp circuit when the circuit is expected to be
low (lamp commanded on by the EBCM)
+ Anything that keeps the Brake warning lamp
circuit high when the lamp is supposed to be

illuminated (such as a short to voltage on
CKT 33)

Action Taken When the DTC Sets
No action taken, the ABS is not disabled.

184055

Conditions for Clearing the DTC

- Repair the conditions responsibie for setting
the DTC

» Use the Scan Tool Clear DTCs function

Diagnostic Aids

DTC C0088 is usually set by a short to voltage in
the wiring between the brake warning lamp and
the EBCM.

Test Description

The numbers below refer to the steps in the
diagnostic table:
2. Determines if the BRAKE warning lamp circuit
is operating properly when controlled by
the EBCM.
3. Determines if the BRAKE warning lamp circuit
is operating properly without the EBCM.
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DTC C0288 Brake Warmng Lamp Circuit Shorted to. B+ ' .

Step | ' -~ "Action co Value(s} Yes  No _
‘|Was the ABS Dlagnostlc System Check performed? S R Go to Diagnostic
R Y : Go fo Step 2 System Check _

1. Tum the ignition to RUN. h o

2. Observe the red BRAKE waming lamp. ) B
Did the BRAKE warming Iamp tum on and then off after .|, . - AN
three seconds? PR . Gofo Step 5 Go o Step 3
1. Tum the ignition to OFF. T 1

2. Disconnect the 10-way EBCM hamess connector
from the EBCM. :

3. Using a 3 amp fused jumper wire, such as J 361 69. 1
connect terminal H of the 10-way EBCM harness
connector to ground.

4. Tum the ignition to RUN. - e

Does the BRAKE waming lamp tum on? . ~e | Goto Step 6. | Go to Step 4

1.

Inspect the Jumper wire Fuse o
Is the fuse open? o Go to Step 7 Go io Step 5
Malfunction is intermittent, ' ' ' -
Perform the following:

+ Inspect all connectors and hamesses for damage
which may result in a short to voltage when all
componenis are connectad.

» Refer to Diagnostic Aids on facing page.

» Perform all necessary repairs. : ‘Go to Diagnostic
Is repaur complete? System Check
‘ Replace the EBCM. Go 1o Diagnostic
Is repair complete : System Check
Repair a short to voltage in CKT 33, : : Go to Diagnostic
Is repair complete? System Check
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ABS Indicator Off No'DTC Set -~ .
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Circuit Description

The EBCM controls the ABS indicator lamp
iflumination by supplying a ground to the EBCM
10-way terminal B. When the vehicle is started or
the ignition is turned to the RUN position, the ABS
indicator should illuminate for three seconds and
turn off,

Diagnostic Aids

184055

If the ABS indicator lamp is off constantly with no
DTCs set, an open circuit is present between the
instrument panel cluster and the EBCM, the
GAUGES fuse is open or an open is present
between the Fuse Block and the Instrument Panel

Cluster.
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Test Description

Thie numbers below refer to the steps |n the

diagnostic table:
2. This step manually (with fused jumper) turns on .

the ABS indicator lamp.

.- This step checks for a short fo ground in
- CKT 39. :

This step: Ch'ec'ks for an open in CKT 867.
This step checks for :gnmon voltage at the

ABS Indicator Off No DTC Set

' mstrument c!uster

No

Is the voltage measurement equal to or greater than the
specified value?

Instrument Cluster

Diagnosis

Step _ Action Value(s) Yes i
e 1 Was the Diagnostic System Check performed? _ ' A Go to Diagnostic
7 Go fo Step 2 System Check
1. Tum the ignition to OFF. |
2. Disconnect the 10-way EBCM hamess connector
from the EBCM.
2 3. Using the J36169-A Fused Jumper ere wnth a3 _
amp fuse, connact terminal B of the 10-way EBCM
harness connector to ground.
4. Tum the ignition to RUN. - P
Does the ABS indicator lamp tum-on? - " Go fo Step 9 ~@o fo Step 3
g  |Inspect the J 36769-A Fused Jumper Wire fuse. Is the . ' o
fuse open? Goto Step 11 | Gotostep 4
4 [Inspect the GAUGES Fuse Is the fuse open? — - GotoSteps "Go to Step 6 -
1. Tum the ignition to QFF. o )
2. Replace the GAUGES Fuse.
3. Disconnect the Instrument Cluster harness connector
5 from the instrument cluster. —
4. Turn the ignition to RUN.
5. Remove and inspect the 10 amp GAUGES Fuse.
Is the GAUGES Fuse open? Go to Step 15 Go to Step 6
6 Remove and inspect the ABS indicator lamp. Refer to _
Instrument Cluster. Is the ABS indicator lamp open? Go to Step 12 Go to Step 7
1. Tum the ignition to OFF.
2. Using the J 39200, measure the resistance between
7 the 10-way EBCM connector terminal B and the 0-20
Instrument Cluster Terminal A1
Is the resistance measurement within the specified range? Go to Step 8 Go to Step 13
1. Turn the ignition to RUN
2. Using the J 39200, measure the voltage between the
8 Instrument Cluster terminal B17 and ground 10V Reafer to

Go to Step 14
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- ABS Indlcator Off No DTC Set (cont’d)
Step | ~ Action Value(s) ~ < 7 Yes No™" *
1. ,tnspect the 10-way EBCM harness connector for B
‘poor termirial contact or corrosuon lnSpect CKT 867
for damage which may réstilt in' an open circuit.
9 2. Reconnect all the connectors. , - Malfunction is
3. Test drive the vehicle above- 16 kmlh (10 mph) ~| intermittent. 'Refer
. |is the ABS indicator lamp off constantiy’? Go fo Srep 10 to Diagnostic Aids
10 . |Replage the EBCM. _ Go to Diagnostic .

is the' repair complete’? :

: System Check | S

Repair the short to voltage in CKT 867.

Go o Dragnostrc

Is the repair complete?

1 Is the repair complete? " System Check
15 Replace the ABS indicator lamp. . Go to-‘Diagnostic | _
Is the repair complete? System Check
13 Repair the open or the high resistance in CKT 867. _ ‘Go to D:agnosnc o
Is the repair complete'? System Check ‘
Repair the-open in CKT 39.-Refer to- Wiring Systems ' - _
14 |Cell 10. - "Go to Didgnostic | -
Is the” repair complete" . System- Check
" |Repair the short to ground in-CKT 39, Refer to Wiring - oL
15 |Systems Cell 10. — Go to Diagnbsﬁc ' —

Systemn Check
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ABS Indlcator On No DTC Set T -
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184055
Circuit Description Test Description
The EBCM controls the ANTILOCK indicator lamp The numbers below refer to the steps in the
illumination by supplying a ground to terminal B. diagnostic table:
When the vehicle is started or the ignition is turned 2. This step checks for a short to ground in
to the RUN position, the ANTILOCK indicator should CKT 867.

illuminate for three seconds and turn off.

Diagnostic Aids

if the ANTILOCK indicator lamp is on always with no
DTCs set (never turns off after three seconds with
the vehicle started or with the ignition switch in the
RUN position), there is a short to ground in CKT 867
between the instrument cluster and the EBCM or the
EBCM is internally shorted to ground.
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ABS indicator On No DTC Set

Action

|~ . Value(s}

Yes

‘No

Step
i

. [Was the Diagnostic System Check performed?

~

&

Go to Step 2

Go to Diagnostic’
System Check

1. Tum the-ignition to OFF.
2. Disconnect the 10-way EBCM hamess connector
from the EBCM. ' '
3. Tum the ignition' to RUN.
Does the ABS indicator lamp-turn on?

. Go.lo Sigp 3

Go to Step 4

Repair the short to ground in CKT 867.
Is the repair complete? y

Gob to* Diagnostic

" System Check

1. Inspect CKT 867 and the 10-way EBCM hamess
connector for physical damage which may result in a
short to ground with the 10-way EBCM harmness
connector connected to the EBCM.! -

2. Heco‘nhect all the connectors.

3. Clear-all the DTCs using the scan tool.

4. Test drive the vehicle above 16 kmv/h (10 mph).
Is the ABS indicator lamp on-constantly?

Go fo Stép 5

Malfunction is
intermittent. Refer

1o Diagnostic Aids

Replace the EBCM.
Is the repair complete?

Go to Diagnostic

System Check
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Repair Instructions

ABS Bleed Procedure

Important; > "7

« Use the two-person bleed procedure under the
followmg conditions: -

= |nStalling a new Electro- Hydraullc Controt
" Unit (EHCU) or new Brake Pressure
Modulator Valve (BPMV).

— Airis trapped m ‘the valve body

« Do not dnve the vehlcle untif the brake pedal
feels firm. -

« Do not reuse brake flurd that is used during
bleeding. b

« Use'ths vacuum, the pressure.‘and the gravity
bleeding precedures,only for base brake
bleeding. :

Two Person Procedure

* 1. Raise the vehrcle rn order to access the system
: bleed screws.

. 2. Bieed the systentat the nght-:;. rear whe_e_l first.
- 8. Install a clear hose on the bleed screw.

Immerse the cpposite end of the hose info a
container partlally frlled with clean DOT 3
brake fiuid.

Open the bleed screw.1/2 to one full turn.

6. Slowly depress the brake pedal. While the
pedal is depressed to its full exterit, trghten the
bleed screw.

7. Releasé the brake pedal and wait ~~ ~
10-15 seconds for the master cylinder: pistons
--to return to-the. home position.

8. Hepeat the previous steps for the remalnmg
wheels. The brake fluid which is present. at
each bleed screw should be clean and-free
of air.

9. This procedure may use more than a pmt of
fluid per wheel. Check the master cylmder fluid
level’ every four to six strokes of the brake
pedal in order to avoid running the system dry.

10. Press the brake pedal firmly and:run the Scan
..-Tool Automated Bleed Procedure four times.
: Hefease the brake pedat between each test.

1. Bleed all four wheels’ agarn usmg Steps 3-9.
This will remove the rémaining air from the
brake system.

12. Evaluate the feel of the brake pedal before
attempting to drive the vehicle.

13. Bleed the system as many times as necessary
in order to obtain the appropriate feel of
the pedal.

o

o,
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Electronic Brake Control Module
Replacement

Ftemoval Procedure

Important Affer mstatlatron callbrate the new EBCM
to the tire. size. that is appropriate to the vehicle.
Refer to-Tire Size Calibration portron of ABS System
Description.

1. Negative Battery Cable. Hefer to Battery
Disconnect Caution.

2. Raise vehicle and properiy eupport. o

184183
- 3. Remove the three: EHCU (1) shield bolts and
shield.

4, Disconnect the four electncal connectors
from EBCM.

184173

5. Remove the three bolts (1) that fasten the
EHCU bracket to the frame.
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184178

" 6. Remove the EHGU: from the frame allowing
; enough clearance.to‘access the EBCM. Be
careful not-to bend the brake plpes attached to
the EHCU. i e

184167

7'lmportant Do not use a tool. to pry the EBCM
or the BPMV. Excesswe force wrl! damage
the EBCM, -

7. Remove the four-T-25 Torx® botts (1) that |
' fasten the EBCM to the BPMV.

Remove the EBCM (2) from the: BPMY '(4)
Removal may-require a light amount of force

. 8. Clean the:BPMV with a clean, dry cloth.”

Installation Procedure - . ;- -+

Important: If the EBCM mounting bolts are corroded
or damaged, do not reuse the old" mountmg bolts
Install new EBCM mounting bolts with the -

new EBCM i

Important Do not use HTV or any other type of
sealant on the EBCM gasket or. mating surfaces.

) " 184187
. Install EBCM (2) to BPMV (4)
2. !nstall'the four EBCN bolts (1)

Tighten'

Tighten the four bolts to 5 N.m (39 Ib |n) in an
- X-pattern. .

Notice: Refer to- Fastener Norrce in Cautrons

and-Notices: .-

3. Connect the four electrlcal connectors to the
EBCM~  ~ g

4. Install the EHCU Shleid
Tlghten o -
Tghten the three bolts to 12 N m (8 Ib ft)
* Lower the vehicle -
:Connect the negative ‘battery - cable oo
‘Revise- the trre callbratlon usmg the Scan Tool.

_thetum to Dlagnostrc System Check Hefer to
"Dragnostrc System Cheok S ,

—r

9"?49’5"
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Brake Pressure’ Modulator Valve
Replacement. - e

Removal Procedure

1. Negat;ve Battery Cable Refer to Battery
Disconnect Caution.

2. Raise vehtcle and properly support

. Lo " 184183

3. Remove the three EHCU (1) sh|eld bolts and
shield. -

4. Disconnect the four etectrical connectors _
from EBCM. o

5. Disconnect the electrical connector from the
combination valve.:

6. Remove the front and rear brake pipes- (from “
master cylinder) from the combination vaive.

7. Remove.the nght front teft front and rear. brake
pipes from the tube adapters

184173

8. Remove the three bolts (1) that fasten the
EHCU bracket to the frame.

" 9. Remove the EHGU from the ‘\ ame.

184178

10. Remove'the three bolts retalnlng the BPMV (4)
form the bracket.

‘184187

Important: Do not use a tool to:pry. the EBCM
or the BPMV. Excessive force will damage
the EBCM.

11. Remove the four T-25 Torx® bolts (1) that
fasten the EBCM to the BPMV.

Remove the EBCM (2) from the BPMV (4).
Removal may require a light amount of force.

12, Remove the three alien bolts (8) from the
combination valve.

13. Remove the combination valve (9).
14. Remove the two transfer tubes (10).

Important: Do not reuse the transfer tubes.
Always instal new transfer iubes.
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installation Procedure

important: Do not reuse the EBCM gasket or the
old mounting bolts, Always install a new gasket and -

mounting | bolts wrth the new EBCM

Impertant: Do not use RTV or any other type of
sealant on the- EBCM gasket or matrng surfaces.

1. Install the new transfer tubes(10) into the
combmatlen valve into'the combination
valve (9). : :

2. Instali the combrnatron valve onto the
BPMV (4). B

184187,

. 3. Install the three allen bolts (8) that fasten the

combination vafve 9 tos the BPMV (4)
Tighten  © = »002

Tighten the three a!len bolts
then to 16 N.m (12 |b ft). .

'f’-‘-‘e N.m (6o f),

Notice: Refer to Fastener Notrce in: Gautions

and Notices.

4. Install the new EBCM gasket (3) onto the
BPMV (4).
Inspect

Insure .gasket allignment is correct. /. 0

o

0.

1.

13.

14.

15,
18.
17.

18,

Install EBCM (2). onto BPMV (4),.. - - _
Install the four new EBCM bolts (1) - = oovie
Tighten

Tighten_ the four bolts to 5 N m (39 Ib m) |n an |
X-pattetn. = " -

Install BPMV (4) to bracket

Install the thrée BPMV (4) to bracket

retaining bolts.
Tighten

_Tighten the three bolts to 9 N.m (7 b ft)
.. Install the EHCU to the vehtcle frame '
",ETlghten _

"rghte'*'the three bolts 1012 N m (@ b ft)

Instatl the right frontf,- ft; front and rear brake
pipes 1o the tube ada‘_ .‘ .

Tighten
Tighten the three brake ptpe flttlngs to 30 Nom
(22 b ft).

Installrthe front and rean brake pipes. (from
master cylinder) to the comblnatlon valve,

Tlghten

Tighten the three brake plpe fittings to 30 N.m
(22 |b ft). :

. Connect the electrical connector to the
,comblnatron valve.

Connect the four electrlcal connectors to
the EBCM

Install the EHCU Shreld
Tighten :
Tighten the three bolts to 12 N m: (8 tb ft)

L-ower the vehicle. -~ ..

Connect the negatwe battery cable

‘Bleed the brake system Refer to' ABS Bleed
~ Procedure.

lmportant Verrfy that the combination vatve
metering rod is depressed during bleeding.

Returrn to Diagnopstic System Check, Refer to
Diagnostic System Check.
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Wheel Speed Sensor Replacement

Removal Procedure

1.
2.

3.

10, ..
‘wire. Save.the clips for.the replacement sensor‘

11.
12,

13.
14,

Raise and support vehicle. ;
Remove the tire and wheel. Refer to Whee!
Removal (Excessively Tight Wheels).

Remove the brake caliper. Refer to Brake
Caliper Replacement..

Remove the hub and rotor. Refer toBrake Rotor

. Replacement.

Remove wheel speed sensor electrical
connector.

Remove’ boIt (4) and washer at the
shock tower.

Remove the shap-in clip {4) on upper control
arm (light duty only).

‘Remove the bolt and nut (3) at the ball joint.

Remove wheel .sbéed 's:ens"or harness 'cl'ip rivet.
Use a 3/16 inch drill bit to remove the rivet.
Remove the clip from the wheel speed sensor

Remove the two wheel speed-sénsor
mounting bolts. ‘

Remove the whee| speed sensor and splash
shield assembly.

Remove the:splash shiéid gasket

Clean the gasket and knuckle surfaces
thoroughly . with a clean dry cloth.

Installation Procedure

1.

3

Install splash shield gasket.
. Install wheel speed sensor and splash shield.
Install two splash shle[d mounting bolts.

- Tighten

Tighten splash shield mounting bolts to 16 N.m
(12 Ib ft.)

Notice: Refer to Fastener Notice in Cautions
and Notices.

Install two wheel speed sensor mounting bolts
Tighten

Tighten wheel speed sensor mounting bo[ts to
26 N.m (12 Ib ft)

Install wheel speed sensor harness clip
3/16 inch rivet.

184210

- 184204

184210
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184211

184211

Instali the harness clips to the wheel speed
sensor wire. Locate the clip directly centered’
over the white paint mark on the wheel speed -,
sensor cable. o
Install the harness clip at the ball joint.

Install the. harness snap-in clip at the. upper
control arm, (light duty only). o ,
Install the harmess clip at the shock tower:

- Tighten . .

10.

11.

12.

Tighten wheel speed sensor harmessclip bolt to
15 N.m (11 b ft) ST
Install the hub and rotor. Refer toBrake Rotor
Replacement: ' T

Install brake caliper. Refer to Brake Caliper
Replacement. o
Install tire and wheel. Refer to Wheel Removal
(Excassively Tight Wheels)

Tube Adapter Replacement

Removal Procedure . :
Important: If yoli-must remove more than one tube
adapter at one-time, stamp-the BPMV ‘with a- number
{1, 2 or 3) in order to.indicate the number of,
grooves cut into the tube adapters. ‘This procedure
will aid proper reassembly. o

1.
2.

3.

4.

Raise the vehicle and probetly éuppoft'. B
Remove the three EHCU shield bolts and
shield.

Remove the apprbpriate brake line from the
tube adapter.

Remove the tube adapter {1).

Installation Procedure

1.

Install the new tube adapter (1).
Tighten ’ B :

Tighteni the tube adapter to 31 N.m (23 b ft).
Notice: Refer to Fastener Notice in. Cautions

.and Notices.

Install the brake line.

Tighten . o .
Tighten the brake line to 30 N.m (22 |b ft).
Ihstall the three EHCU shield bolts and shield.
Tighten R
Tighten the EHCU shield bolts to 12’ N.m

(8 Ib ft). ' s
Notice: Refer to Fastener Notice in Cautions
and Notices.

Bleed the system. Refer to ABS Bleed
Procedure.
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Description and Op'eration R

Service Precautlons :
When working on this system, observe the foI!owmg
precautions:

+ Before welding on the vehicle witfan- electric -
B --weldlng umt complete the following steps:

- Drsconnect the EBCM connectors
-» " Do not use a fast charger for startlng the
.. énging.

s Distohnect the negative battery cable when fast
chafg:ng Refer to'Battery Drsconnedt Cautron
in-Cautions and Netices.

. Néver disconnect the battery from the vehicle
electrical system while the engine | IS running.
. _Connect all wmng harness connectors securely
- Proper speed sensor. wmng, routing and . ‘

. retaining. are necessary in order to prevent false
signals due to electrical noise. You can -achieve
proper system operation only by restoring the
system to its orlglnal condition.

When servicing the ABS, note the routing,
position, mounting and locations of the
followmg itemns:

All components
“The* wrrrng

The connectors ~
The clips .

The brackets

The brake pipes

Follow the above mentioned precautions’ when :
working on ABS. Familiarize yourself with ABS-and’it
relationships with other. components on the vehicle.

Abbreviations and Definitions

4WAL: Four Wheel Antilock-

BPMV: Brake Pressure Modulator Valve

CKT Clrcurt g

DLC: Data Link Connector

DMM: Digital Multimeter .

DTC: Diagnostic Trouble Code

DUMP: Dump Valve ‘ -
EBCM: Etectronrc Brake Control Module

EHCU: Electro-Hydraulic Control Unit > -
Infinite: Open Clrcurt/Unmeasurany ngh Fte5|stance
I1SO: Isolation Valve

LPA: Low Pressure Accumutator

OL: Open CircuitUnmeasurably High Resrstance
AWD: All Wheel Drive ‘ .

2WD: Two Whesl Drive - - ¥

4WD: Four Wheel Drive

VSS: Vehicle Speed Sensot

WSS: Wheel Speed Sensor

The EHGU is the entire ABS assembly, including the
BPMV;'the EBCM and combinaticn valve. The BPMV
is defined as the hydraulic control (lower) portion of-
the EHCU. It includes the internal control valves, the
electric motor and the. pumps. The EBCM is the
electronic control (Upper) portion of the” EHCU The
EBCM mounts to the top of the BPMV. The EBCM is
housed m alummum W|th a black plastlc top

Basm Knowledge Fteqmred T

You must have ‘a"basic Knowledge of the following:
items beforé’Using' this ‘section. Without this basie
knowledge,-you will have’difficulties using the
diagrostic procedures centained in ‘this seCtion.‘r

If you need a review of basic electrical - '
troubleéshooting, ‘see the' introduction to Electncal
Diagnosis. Eléctrical Diagriosis also contains -
information-on the basié use of circuit testing tools.
Additionally, General Motors Service Training ‘offers”
courses in electrical.and electronic service.. -

Basic Electrical Circuits:. 2

You should: understand-the-basic electrlcal theory
You should -also-know the meaning of basic electrical
concepts.and.measurement: voltage (volts), current -
(amperes} and resistance (ohms). You should
understand what happens in a circuit with an. open
or shorted wire. You should be able to read and
understand a wiring diagram.

Use of Circuit Testing Tools r
You should: be familiar with the high |mpedance Digital
Multimeter. (DMM) J 39200.. You. should .be familiar with
the meter.cantrols and.how to use them -correctly. You
should be able - {o measure voltage, resistance and
current. You should;-also know how to use jumper
wires to bypass components in order to test circuits.

ABS System Deéscription -

Electro-Hydraulic Control Unit

The' Electro- Hydraullc Controi Unit (EHCU) is located in
the left‘hand 'sideof thé engine compartment. The ~
EHCU assenibly includes the Electronic Brake Control
module (EBCM) and the Brake Pressure Modilator
Valve (BPMV). The EHCU -regulates. hydraulic. pressure
in the brake. system-during an-antilock stop. :

Electroni¢ Brake Control Modile -+ T
The Electranic. Brake-Control ‘Medule: (EBCM) is part
of the EMCU. The EBCM is the-electronic. portion of
the EHCU. The major-function of the EBCM is to
control the BPMV. Inputs to: the EBCM mclude the
following items: -

« Three wheel speed sensors
Stop Lamp Switch
leferentlal pressure
Ignmon swrtch voltage
+. Unswitched battery voltage
Outputs of the EBCM include:the fotlowmg 1tems
« Three isolation solencids: (internal to the EHCU)
Three' dump solenoids (mternal to the EHCU)
» The amber ABS |nd|cator Iamp
The red BRAKE warning famp
The pump motor
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A diagnostic serial data line*(ABS only}.is also used
for dlagnost:c service. tools and assembly ptant
testing:. .

The EBCM monitors the speed of each wheel. ff any
wheel approaches lockup, the’ EBCM contfols the:
solenoids (isolation solenoid and. dump solenoid) in
order to reduce brake pressure to the wheel
approaching lockup Once the wheel! regdins traction,
brake pressure is increased:untilthe wheel again -
approaches lockup. This cycle repeats. until gither the
vehicle. comes {0 a stop, the, brake is released, or
the wheel is no longer approachlng lockup, The
EBCM -also-runs self diagnostics in order to check
for any system maifunctions. Refer.to, :
Self-Diagnostics. If the, EBCM detects a malfunctuon
with the system the ECBM will |IIum:nate the. amber
ABS indicator in order to alert the dnver of.a '
malfunction. ‘

Brake Pressure Modulator Valve
The Brake Pressure ModulatorValve (BPMV)is part
of the-EHCU. The BPMV.is.the hydraulic portion of -
the EHCU.. The EBCM controls the-BPMV. The:-
BPMV is split into the- followmg three hydraulrc
channels:

. Left front

. Ftlght front

« Rear :
Each g¢hannel has an |so]at|0n valve: and a dump
valve. The front channels share a low pressure -
accumulator, attenuator, and a pump. The rear
channel shares use of the pump,.but uses it's own
low pressure accumulator and attenuator

Wheel Speed Sensors

The front Wheel Speed Sensors (WSS) are a”
magnetic coil/pickup type. Each WSS. produces an
AC voltage signal which is transm:tted to the EBCM
in order to indicate. how fast the whesel is turning.
The speed of. the wheel is dlrectly proporttonal to the
frequengy: and amplitude of the wheel speed: signal.,

Wheel Speed Sensor Tone Wheels

Each Wheel Speed'Sensor uses' a tone-wheel in
order to produce an AC voltage signal. . Tone wheels
are metal rings with-teeth on-the outside -diameter..
The AC voltage is produced as:the teeth pass
through the magnetic field of the WSS pole:piece.
The tone wheels are attached to.the rotor or the
drum. Any imperfections in the tone rings, such as a
broken tooth or a missing tooth, can cause an
inaccurate wheel speed signal.

Tire Size Calibration

The EBCM accepts wheel speed S|gnats from
several different sizes of tiré and wheel
combinations. All vehicles are preprogrammed from
the factory with the proper tire size calibration.
Whenever you replace the EBCM or change-the tire
size, you must reset the tire size calibration in the
EBCM using Scan Tool. Once programmed, this
calibration will remain, even if the battery is
disconnected or if the EBCM is removed from the
vehicle.

ABS System Operation

ABS Indicator Lamp Operation

The system uses an amber ABS'indicator:lamp in -
the instrument cluster in order to show system -
operation and malfunctions. vy,

Normal Lamp Operation .

A bulb check.occurs each. time the :gn|t|on swrtch is
turned to the RUN position. The ANTILOCK and
BRAKE lamps should turn on, remain on for about
two seconds, then turn off. The ABS indicator lamp
also indicates system malfunctions. When the EBCM
detects a malfunction in the system, the EBCM: turns
the ANTILOCK and, sometimes, the BRAKE. lamp on.
The.lamp may remain on or turn off dependtng on
the malfunction. In order to-determine. the specific
cause of the malfunction, refer to the ABS Dlagnostlc
System Check.

Tires and ABS

Correct tire size, proper inflation; accurate allgnment
and even wear are needed for good-brake
performance. These items are essentlal for proper
ABS performance

Spare Tire ' :
Use of the spare tire supptled W|th the vehicle wil
not affect the performance- ‘of the system

Replacement Tires

if the replacement tires are not the same size as the
original tires, you must change thetire size
calibration within the EBCM using a Scan: Tool. Refer
to Tire Size Calibration portion of ABS System
Description. Failure to change the tire calibration
when replacing the original tires with a different size
tire can affect the performance of the ABS:

Self-Tests
The ABS performs the followmg two system
self-tests:

« The-first seif-test is. pen‘ormed when thé tgnltron
is turned to RUN. Both the ABS indicator lamp.
and the BRAKE warning lamp will tufn on for 3
seconds, then they will turn off. This test s
confirms correct operation of the EBCM and the
tlamps. If one of the lamps remains on, elther '
the ABS or the base brake system will reqwre
service.

+ The second self-test is performed:-when the -
vehicle reaches a speed of greater than 3 mph.
At this time the internal EBCM relay, six . .
solenoid coils and BPMY pump motor are
cycled and checked for shorts/opeis. The
BPMV pump will make a slrght sound when this
function occurs. ,

Normal Braking Mode ,
Refer to Normal Braking Mode in BPMV Hydrauhc _
Flow Chart.

During normal braking, pressure is apphed through
the brake pedal. Fluid travels from the master
cylinder {2), through the combination valve (3} and-
into the BPMV (15). Once in the BPMV, the fluid.
travels through the normally-open isolation valves (4
6 and 14), through the normally-closed" dump vaives
{7, 10 and 13) and out into the brakes 8 and 11).
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During normal braking, the pumps (5 and:18):are:not
turned on:. The lew pressure-accumulators and.-- =
attenuators (9-and 12) are empty: Only: re5|dual
préssure-is stored in these accumulators and
attenuators

The EBCM constantly monltors wheel speed sensor
inputs for rapld deceferatlon If the ABS becomes )
disabled for any reason, the driver will always have
base brakes. The normally-open isolation valves and
normally-closed dump valves will remain in these
positions in order to allow normal fluid pressure to
the wheels.

ABS will not operate without wheel slip, The vehicle
must be going at least 13 km/h (8 mph) in order to
begin ABS operation.

ABS Braking Mode

The ABS will monitor the three-wheel speed sensors
and control the hydraulic pressure changes at each
wheel until the vehicle has come to a complete stop
or until the driver has released the brake pedal. The
system operates through the following process:

1. Pressure isolation/maintain
2. Pressure decrease
3. Pressure increase

4. Brake release (fluid return)
Sequence Of Events

1. With the vehicle at 13 km/h (8 mph) or greater,
the driver depresses the brake pedal.

2. The wheel speed begins to decrease as the
master cylinder pressure and brake pressure
increase.

3. As the wheel speed continues to decrease from
vehicle speed, the normally-open isolation valve
for the affected channel closes to stop
additional pressure to the wheel. The master
cylinder pressure continues to increase as the
driver depresses the pedal, but the wheel brake
pressure is now limited to the ABS system
pressure,

4. When the EBCM determines that the wheel is
about to lock-up, the normally-closed dump
valve opens. This bleeds off some of the
pressure at the wheel cylinder (or caliper) in
order to allow the wheel to return to a speed
closer to the speed of the vehicle.

6. The dump valve is again closed and the
isolation valve remains closed in order to allow
the wheel speed to completely recover from the
lock-up.

6. Once the vehicle has recovered from the
lock-up tendency, the isolation valve is
momentarily pulsed open in order to allow the
master cylinder pressure and pump pressure to
reach the brakes. This controlled pressure rise
continues until the wheel is at optimum brake
output or until the brake pressure is brought up
to master cylinder output pressure. The ABS

- allows the brake fluid-to flow.to the'wheel; build
pressure and iry to force another departure, .
repeating: Step.3 through Step 6: The followmg ‘

: paragl.‘aphs describe. the various: modes in.
detail., ‘

Isolation: Mode (Pressure Malntam)
Refer to Isolation Mode in BPMV Hydrauhc
Flow Chart.

Isolation will occur when the driver applies excessive
braking for the given road conditions, causing the
wheels to decelerate at a rate which exceeds the
vehicle’s capability.

If the information from the wheel speed sensors
indicate excessive wheel deceleration (imminent
lock-up), the first step in the antilock sequence is to
isolate the brake pressure being applied by the
driver.

The EBCM applies a voltage to the isolation coil in
order to close the isolation valve {4). This will
prevent any additional brake pressure applied by the
driver from reaching the wheel. With the isolation
valve closed, further increases in brake pressure
from the driver will be prohibited.

Dump Mode (Pressure Decrease)
Refer to Dump Mode in BPMV Hydraulic Flow Chart.

Once the pressure is isolated, it must be reduced in -
order to get the wheels rolling once again. Reducing
pressure is accomplished by dumping a portion of
the brake fluid pressure into a low pressure
accumulator (LPA).

The EBCM energizes the dump valve coil(s) in order
to open the dump valve (5}, allowing fluid from the
wheels to be dumped into the LPA (6). Very short
activation pulses open and close the dump valve
passageway in order to control this action. Brake
pressure is lowered at the whee! and allows the
affected wheel to begin rolling again.

The fluid taken from the wheels forces a spring
back. The fluid is stored in the LPA at approximately
1034 kPa (150 psi}). A portion of the fluid also primes
the pump (3) so it can begin building reapply
pressure. The dump valves are opened
independently in order to control the deceleration of
the wheel.

Reapply Mode (Pressure Increase)
Refer to Reapply Mode in BPMV Hydraulfic
Flow Chart.

The reapply sequence is initiated in order to obtain
optimum braking at each wheel. The isclation valve
(4) is momentarily pulsed open in order to aliow the
master cylinder (2) and pump (3) pressure to reach
the brakes. This controlled pressure rise continues
until the wheel is at optimum brake output or until
the brake pressure is brought up to the master
cylinder output pressure.

If more pressure is required, more fluid is drawn
from the master cylinder and applied to the brakes.
The driver will feel pedal pulsations or pedal drop.
This is normal and expected when in the

antilock mode.
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‘As. fluid-is reapplied, the: wheels begin to slow.down Brake Release

at the optimum: rate. lf the wheels approach .. At the end of the- antilock stop, when the drrver
imminent lock-up agdin, the module will iselate, releases the brake pedal, the motor will remain 00,
dump and reapply: These controt-cycles:(isolation, for a short-time:in order. to.help drain any-fiuid Ieft,rn
dump and reapply) occur in millisecond intervals, the LPA. As the fluid drains back into the system,.

allowing several cycles:to occur.each.second. :*+ - the spring force in the LPA pushes the piston to the
A e honie position. The isolation valve is tirmed off and
qurd returns through the |soiatron orrfrce
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Special Tools and Equipment

llustration Tool Number/ Description lllustration Tool Number/ Description

J 39200
Digital Multi-Meter

J 35618
Connector Adapter Test Kit

3430 11789

J 36169

. Tech 2 Scan Tool
Fused Jumper Wire

1025 39438
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