ANTILOCK BRAKE SYSTEM 5E1-1

SECTION 5E1
ANTILOCK BRAKE SYSTEM

CAUTION: To help avoid personal injury due to poor braking, DO NOT tap into the
vehicle's brake system to operate a trailer brake system.

NOTICE: When fasteners are removed, always install them at the same location from which they were

“removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be
used. Fasteners that are not reusable, and those requiring thread-locking compound will be called out.
The correct fastener tightening specification must be used when installing fasteners. If the above
conditions are not followed, system damage could result. '

NOTICE: The use of rubber hoses or parts other than those specified for the Antilock Brake System (ABS)
may lead to functional problems requiring replacement of the hydraulic parts. Replace all components
included in repair kits used to service this system. Lubricate rubber parts with clean, fresh brake fluid to
ease assembly. Do not use lubricated shop air on brake parts as damage to rubber components may result.
If any hydraulic component is removed or brake line disconnected, it is necessary to bleed the entire brake
system. The fastener tightening specifications specified are for dry, unlubricated fasteners.

NOTICE: Use only Supreme 11 (GM 1052542) or equivalent DOT 3 brake fluid. The use of DOT 5
(silicone) brake fluid is not recommended. Reduced braking performance or durability may result.

NOTICE: Avoid spilling brake fluid on any of the vehicle’s painted surfaces, wiring, cables or electrical
connectors. Brake fluid will damage paint and electrical connections. If any fluid is spilled on the vehicle,
flush the area with water to lessen the damage.

DELCO CHASSI_S ABS VI TECHNICAL ASSISTANCE

For 1994 model year, Delco Chassis Division has an ABS VI field service plan in place. This plan has
been developed to improve customer satisfaction. The plan is set up to help Delco Chassis understand each
field malfunction and to allow us to obtain all of the failed components back for detailed analysis. With
this direct field contact, we are able to continuously i lmprove our ABS system components. _

The plan consists of a Techmcal Assistance Hotline, staffed by Delco Chassis personnel, that you must

- phone to create a technical assistance case or to order parts for some ABS VI malfunctions. Please be

prepared to provide specific diagnostic trouble code information, VIN and dealer code when phoning for a
part or for assistance. The phone number is 1-800-523-0203.
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| GENERAL DESCRIPTION
ABBREVIATIONS/DEFINITIONS

Several abbreviations are commonly used
throughout this section. They are presented here for
reference.

ABS eeeesaesssss Antilock Brake System
B+ s s s s s e s e s s s e BatteryVOltage
CKT LI T I T I I B Y R R R I B Circuit
CPA «+e«... Connector Position Assurance
DLC eessseassseasss Datalink Connector

DTC eessesnsee Diagnostic Trouble Codes
DVM eesssssssessss Digital Multimeter
EBCM eeess Electronic Brake Control Module

ESB eeseesssssas ExpansionSpringBrake
Infinite +.... OpenCircuit/Unmeasurably High
Resistance

MSC eseseessess MassStorage Cartridge
BASIC KNOWLEDGE REQUIRED

Before using this section, it is important that you
have a basic knowledge of the following items.
Without this basic knowledge, it will be difficult to use
the diagnostic procedures contained in this section.

If you need a review of basic electrical
troubleshooting knowledge, SECTION 8A contains
helpful information in the introduction. Basic use of
circuit testing tools is also covered in SECTION 8A.
Additionally, electrical/electronic courses are offered
through General Motors Service Training.
® Basic Electrical Circuits - You should understand

the basic theory of electricity and know the

meaning of voltage, current (amps) 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.

e Use of Circuit Testing Tools - You should know
how to use a test light and how to use jumper wires
to bypass components to test circuits. You should
be familiar with the High Impedance Multimeter
(DVM) J 39200. You should be able to measure

- voltage, resistance and current and be familiar
with the meter controls and how to use them
correctly.

Important

® When measuring the resistance to ground of a
circuit or component, make sure to use a solid,
unpainted chassis ground or the negative battery
terminal.
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NS 16301
Figure 1 - Front Base Braking Mode

SYSTEM OPERATION

Base Braking Mode

Under normal operating conditions, the brake
systems will operate using conventional braking by
means of brake pedal force, the vacuum booster, and
the compact master cylinder. Each front channel
consists of a motor, solenoid, ESB, ball screw, piston,
and check valve. As illustrated in Figure 1, under
normal operating conditions (base brakes), the piston
is held in the upmost (or “home”) position and the
solenoid is open (not energized). This is accomplished
by turning the ball screw via the motor to drive the nut
upwards. Once at the upmost position, the piston is
held by an Expansion Spring Brake (ESB). Two paths
are available to transfer braking pressure to the
wheel: (1) through the modulator, around the check
valve, and out to the wheel, (2) through the modulator,
past the normally open solenoid, and out to the wheel.
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MOTOR DRIVES
—CLOCKWISE _

MOTOR DRIVES
COUNTERCLOCKWISE

1 MOTOR DRIVE DOG RELEASES
SPRING BRAKE AND DRIVES PINION

2 cRap

3 MOTORPINION

4  PINION DRIVE DOG

5  EXPANSION SPRING BRAKE (ESB)
6 MOTOR DRIVE DOG

7 MOTOR SHAFT

8 STEEL SLEEVE

9 MOTOR DRIVE DOG RELEASES SPRING BRAKE
(SPRING LEG BENEATH PINION DOG)
AND DRIVES PINION .

10 PINION DOG EXPANDS SPRING AND
LOCKS AGAINST SLEEVE

MS 12381

Figure 2 - Expansion Spring Brake

The solenoid in the front circuits provides an alternate
brake pressure path to the wheel. With this
arrangement, if the ABS were to lose power or
malfunction with the piston not in its home position, a
redundant brake fluid path is available. Refer to
Figure 1. '

The rear channels operate in a similar manner
except no solenoid exists.

Antilock Braking Mode

ABS VI has been designed to improve the
controllability and steerability of a vehicle during
braking. ABS VI accomplishes this objective by
controlling the hydraulic pressure applied to each
wheel brake. Antilock braking occurs only when the
brake switch is closed and a microprocessor, located in
the EBCM, determines one or more wheels is about to
lose traction during braking. The EBCM will then
allow the hydraulic modulator te change the brake
pressures several times each second to keep the
wheel(s) from locking and provide the driver with
maximum vehicle controllability. ABS VI CANNOT
INCREASE THE BRAKE PRESSURE ABOVE THE
MASTER CYLINDER PRESSURE APPLIED BY
THE DRIVER, AND CANNOT APPLY THE
BRAKES BY ITSELF.

The result is greatly improved braking, enabling
the driver to more easily maintain steerability and to
bring the vehicle to a controlled stop. ABS VI provides

effective braking and directional control over a wide
range of road surfaces and driving conditions.

If any wheel(s) begins to approach lock-up, the
EBCM will control the three (3) motors and two (2)
solenoids, appropriately, to control brake pressure to
the affected wheel(s). During front wheel ABS
operation, the solenoids are turned “ON” to isolate
that brake pressure path to the wheel (see Figure 3).
The EBCM then provides controlled current to the
motors to regulate the speed and amount of movement.
As the motors move backwards, the piston follows the

‘nut downward, allowing the check valve to seat. The

brake pressure to the wheel is now a function of the
controlled volume within the piston chamber. To
reduce brake pressure, the motor drives the nut
further downward. To reapply or increase brake
pressure, the motor drives the nut and piston upward.
If ABS was entered during low brake pressure, such as
on ice, and dry pavement is then encountered during
reapply, the piston is driven all the way to the top.
This results in the unseating of the check valve, and a
return to base brakes until sufficient brake pressure
exists to cause the wheel to approach lock-up again.
At this point, the ABS cycle would start again. This
process can occur in less than one second if the driver
is pressing firmly on the brake pedal.
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- Figure 3 - Front ABS Braking Mode

Total brake pressure during ABS is limited to the
brake pressure present when ABS was entered. "Also,
anytime wheel brake pressure exceeds the brake
pressure at the master cylinder (caused by reduced

“force on the brake pedal), the check valve unseats and
a small volume of brake fluid is returned to the master
cylinder. In this manner, ABS VI CANNOT
INCREASE BRAKE PRESSURE ABOVE MASTER
CYLINDER PRESSURE APPLIED BY THE DRIVER

~AND CANNQ’_I‘ APPLY THE BRAKES BY ITSELF.
When ABS is no longer required, the pistons are
returned to their upmost (or “home”) position and are

‘held by the ESBs (refer to “ESB Operation,” found in
this section). The solenoids on the front channels are
simultaneously opened to again provide a redundant
base braking path.

The rear channel operates in a similar manner
except no solenoid is used (refer to Figure 4). Both rear
brake pressures are controlled by the same motor and
both rear brake pressures are controlled together. If

Figure 4 - Rear ABS Braking Mode
either rear wheel begins to lock, brake pressure to both

rear wheels is reduced to maximize vehicle stability.

There is no rear solenoid due to the nature of the
braking system. The vast majority of braking is
accomplished with the front brakes. If an ABS failure
were to occur that affected the operation of the rear
base brakes, a diagnostic trouble code would be stored
and the EBCM would turn “ON” both the “ABS INOP”
lamp and the “BRAKE” warning lamp.

ESB OPERATION

The Expansion Spring Brake (ESB) is used to hold
the piston in the upmost (or “home”) position. An ESB
is a spring that is retained in a housing at a close
tolerance. One end of the spring is in contact with the
motor drive dog and the other end is in contact with
the pinion drive dog (refer to Figure 2). In normal
braking, brake pressure is present on the top of the
piston, applying a downward force.
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The force applies a counterclockwise torque to the
motor pinion which tries to rotate the spring
counterclockwise. The counterclockwise torque
expands the spring outward within the housing and
prevents gear rotation.

When the motor is turned "ON” and tries to drive
the ball screw nut, the end of the ESB in contact with
the motor drive dog rotates inward causing the spring
to contract in its housing allowing the motor to rotate
the modulator gear (refer to Figure 2). The most
common application of this principle is in window
crank mechanisms, where a small amount of force on
the crank handle allows the window to be lowered or
raised, but the weight of the window or force on the
window will not allow the window to move downward.
For the ESB, brake pressure on the top of the pistons
corresponds to the weight of the window and the motor
corresponds to the window crank handle.

SYSTEM - SELF TEST (INITIALIZATION)

During initialization, the EBCM will not only
perform self-diagnostics, but will also verify motor,
modulator, solenoid, relay, and lamp operation to
ensure all components are functioning properly. The
EBCM also checks the wheel speed sensor circuitry for
open circuits and shorts to ground or voltage at this
time. If the EBCM detects a malfunction in either
itself or other ABS VI components, it will store a
Diagnostic Trouble Code (DTC) and turn “ON” the
ABS warning lamp (*ABS INOP”) if applicable. The
“ABS INOP” warning lamp will be “ON” for about 3
seconds with the key in the "RUN” position. During
cranking the ABS warning lamp will be “ON” and
then remain “ON” for about 3 seconds after the engine
starts. A slight mechanical noise may be heard during
the system initialization, which is normal. The entire
initialization is run about 2-3 seconds after the engine
starts. If your foot is on the brake pedal when the
engine is started, the system will not initialize until
your foot is removed or 5 km/h (3 mph) is reached. If
foot pressure on the pedal interrupts the system
initialization, a slight movement in the pedal may be
felt.

Warning Lamp Operation
Normal Lamp Operation

'The standard brake system uses a single red
“BRAKE” warning lamp located in the instrument
panel cluster.

The antilock brake system uses the same red
“BRAKE” warning lamp, an amber ABS warning
lamp ("ABS INOP”), and an amber ABS active lamp
(“LOW TRAC").

1. When the ignition is turned to the “RUN” position,
the “ABS INOP”, “LOW TRAC”, and “BRAKE”

lamps all turn “ON” for approximately three
seconds, then turn “OFF.”

2. As the engine is cranked, both the “ABS INOP”
lamp and the “BRAKE” lamp will turn “ON” and
remain “ON.”

3. After the engine is started, the “ABS INOP”,
"LOW TRAC”, and “BRAKE” lamps will be “ON”
for approximately three seconds then turn “OFF.”

4. Anytime the EBCM determines that the vehicle
has entered a braking event where ABS is
required, the “LOW TRAC” lamp will turn “ON” to
indicate that ABS is active. The “LOW TRAC”
lamp will remain “ON” for approximately 3 to 4
seconds after the ABS event is completed.

For further information regarding “ABS INOP”,

“LOW TRAC”, and “BRAKE” lamp operatmn refer to

“Warning Lamps” in this section.

Tires and ABS
Spare Tire

Using the compact spare supplied with the vehicle
will not affect the operation of ABS. The EBCM
software can compensate for this smaller tire.
However, increased stopping distances may occur due
to reduced tire tread depth on compact spare tires.

Replacement Tires -

Tire size is important for proper performance of the
ABS. Replacement tires should be the same size load
range and construction as the original tires. Replace
tires in axle sets and only with tires of the same TPC
(Tire Performance Criteria) specification number. Use
of any other tire size or type may seriously affect the
ABS operation. For more information on original
equipment and replacement tires, refer to SECTION
3E.

SYSTEM COMPON ENTS '

The ABS VI Antilock Braking System (ABS)
consists of a conventional hydraulic brake system plus
antilock components. The conventional brake system
includes a vacuum power booster, master cylinder,
front disc brakes, rear disc or drum brakes,
interconnecting hydraulic brake lines, low fluid
sensor, and a red “BRAKE” warning lamp.

The ABS components include a hydraulic
modulator/motor pack assembly, an Electronic Brake
Control Module (EBCM), a system enable relay, three
wheel speed sensors, interconnecting wiring, an amber
ABS warning lamp, and an amber ABS active lamp
(refer to Figure 5).
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Figure 5 - ABS-VI Component Location View

I-lydraullc Modulator/Motor Pack Assemb!y

~ The hydraulic modulator/motor pack assembly
controls hydraulic pressure to the front calipers and
rear wheel cylinders or calipers by modulating
hydraulic pressure to prevent wheel lock-up. The
basic hydraulic modulator configuration consists of
gear subassemblies, ball screws, nuts, pistons, and
hydraulic check valves. The motor pack consists of
three motors, three drive gears, and three ESBs. For
more information, refer to “Base Braking Mode” and
“Antilock Braking Mode” in this section.

Electronic Brake Control Module (EBCM)

The controlling element of ABS VI is a
microprocessor based Electronic Brake Control
Module, or EBCM. Inputs to the system include three
wheel speed sensors, the brake switch, ignition switch,
and unswitched battery voltage. Outputs include
three bidirectional motor controls, three lamp controls,
two solenoid controls, and the system enable relay. A
bidirectional serial data line, located in pin “M” of the
Data Link Connector (DLC), is provided for service
diagnostic tools and assembly plant testing.

The EBCM monitors the speed of each wheel. If
any wheel begins to approach lock-up and the brake
switch is “ON,” the EBCM controls the motors and
solencids to reduce brake pressure to the wheel
approaching lock-up. Once the wheel regains traction,

brake pressure is increased until the wheel again
begins to approach lock-up. This cycle repeats until
either the vehicle comes to a stop, the brake is
released, or no wheels approach lock-up. Additionally,
the EBCM monitors itself, each input (except the
serial data link) and each output for proper operation.
If any system malfunction is detected, the EBCM will
store a DTC in nonvolatile memory (DTCs will not
disappear if the battery is disconnected). Refer to
“Self-Diagnostics” in this section for more detailed
information.

NOTICE: There is no serviceable or removable
PROM. The EBCM must be replaced as an
assembly. -

Front Wheel Speed Sensors

The front wheel speed sensors consist of a variable
reluctance sensor. The sensor and toothed ring are
part of the hub and bearing assembly. As teeth pass by
the sensor, an AC voltage with a frequency
proportional to the speed of the wheel is generated.
The magnitude of the voltage increases with
increasing speed. The sensor is not repairable, nor is
the air gap adjustable. The entire front bearing
assembly must be replaced.
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Front Wheel Speed Sensor Rings

The front wheel speed sensor toothed rings are an
integral part of the hub and bearing assembly. Like
the front wheel speed sensors themselves, they are not
serviceable. If a malfunction is detected in either the
sensor or the toothed ring, the entire hub and bearing
assembly must be replaced.

Rear Wheel Speed Sensor and Ring

A single rear wheel speed sensor is used for this
ABS application and is located on the rear differential.
It operates in the same manner as the front wheel
speed sensors, refer to “Front Wheel Speed Sensors.”
However, the toothed ring is located within the rear
differential and contains 106 equally spaced teeth.
The sensor and toothed ring are not repairable and no
provision for air gap adjustment exists.

ABS Enable Relay

The ABS enable relay is a normally-open contact
type, and has special contact material to handle the
high currents required for ABS VI operation. The
relay allows battery voltage and current to be supplied
to the EBCM, which supplies power to the motors and
solenoids.

Brake Combination Valve

- Refer to “Brake Combination Valve” in SECTION
5A.

Wiring Harness

The wiring harness is the mechanism by which the
EBCM is electrically connected to power and ground,
wheel speed sensors, motors, solenoids, fuses, switches,
lamps, the enable relay and the serial communications
port. The components, considered part of the wiring
harness, are the wires that provide electrical
interconnection and connectors/terminals that provide
an electrical/mechanical interface from the wire to a
system component.

Wheel Speed Sensor Jumper Harness

Between each wheel speed sensor and the main
wiring harness is a jumper harness made up of highly
flexible twisted pair wiring. This wiring exists
because the main harness must connect to the
suspension of the vehicle, thus the wiring in this area
is subjected to the same motion as a spring or shock
absorber.

Consequently, any repair to this section of wiring will
result in stiffening and therefore, eventual failure due
to wire fatigue. For this reason, THE WHEEL SPEED
SENSOR JUMPER HARNESSES ARE NOT
REPAIRABLE AND MUST BE REPLACED. DO
NOT ATTEMPT TO SOLDER, SPLICE, OR CRIMP
THESE HARNESSES AS EVENTUAL FAILURE
WILL LIKELY RESULT. Refer to “On-Vehicle
Service” in this section.

Warning Lamps

The Electronic Brake Control Module (EBCM)
continuously monitors itself and the other ABS
components. If the EBCM detects a problem with the
system, the “ABS INOP” lamp will either flash or light
continuously (solid lamp) to alert the driver of the
problem. The “ABS INOP” lamp will flash if the
EBCM attempts to turn “ON” the red “BRAKE”
warning lamp in conjunction with the “ABS INOP”
lamp and is unable to do so. The lamp is flashed to
warn the driver that an ABS malfunction exists which
may have degraded base brake performance. The
vehicle must be serviced immediately to regain full
base and ABS braking ability. '

CAUTION: The braking system may not
be working properly if the "ABS INOP”
lamp is flashing. Driving with a flashing
“ABS INOP” lamp can lead to an accident.
If the "ABS INOP” lamp is flashing, pull
safely off the road and have the vehicle
towed for service.

A solid “ABS INOP” lamp indicates that a problem
has been detected that affects the operation of ABS.
No antilock braking will be available. Normal, non-
antilock brake performance will remain. In order to
regain ABS braking ability, the ABS must be serviced.

The red “BRAKE” warning lamp will be
illuminated when a low brake fluid level in the master
cylinder is sensed, the parking brake switch is closed,
the bulb test switch section of the ignition switch is
closed, or under control of the EBCM when certain
ABS DTCs are set. This lamp indicates to the driver a
base brake problem may exist.

The “LOW TRAC” indicator lamp is used to alert
the driver when ABS is active. Anytime the EBCM
determines that the vehicle has entered a braking
event where ABS is required, the “LOW TRAC” lamp
will turn “ON” to indicate that ABS is active. The
“LOW TRAC” lamp will remain “"ON” for
approximately 3 to 4 seconds after the ABS event is
completed.
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Fuses and Fusible Links

The vehicle’s power distribution system consists of
fuses, fusible links, circuit breakers, and the ignition
switch. Fusible links are short pieces of wire several
sizes smaller than the circuit wire to which they
supply power. They are covered with special high
temperature insulation. When conducting an
improperly high current flow, they will melt and stop
current flow. They are designed to protect the
vehicle’s electrical system from electrical shorts in
circuits that are not protected by circuit breakers or
fuses. For fuse and fusible link locations, refer to
SECTIONS SA 10 and 8A-11.

DIAGNOSIS- ELECTRICAL
DIAGNOSTIC PROCESS

When servicing the ABS, the following steps
should be followed in order. Failure to follow these
gteps may result in the loss of important diagnostic
data and may lead to difficult and time-consuming
diagnosis procedures:

1. Perform a vehicle preliminary diagnosis

inspection. This should include:
-® Inspection of the master cylinder fluid
" reservoir for proper brake fluid level and
signs of contamination.
® Inspection of the hydraulic modulator for
any leaks or wiring damage.
® Inspection of brake components at all four
wheels. Verify no drag exists. Also, verify
proper brake apply operation.
® Inspection for worn or damaged wheel
bearings that may allow a wheel to
“wobble.”
® Inspection of the wheel speed sensors and
their wiring. Verify proper solid sensor
attachment, undamaged sensor toothed
ring, and undamaged wiring, especially at
vehicle attachment points.
¢ Verify proper outer CV joint alignment
and operation.
e Verify tires meet legal tread depth
requirements.

2. Perform “Diagnostic System Check” found in
this section. If any DTCs are displayed, select
“F1: DTC History” to note the last
malfunction that occurred. Diagnose and
repair this malfunction first.

3. If no DTCs are present, or mechanical
component malfunctions are present, or if the
failure is intermittent and not reproduceable,
test drive the vehicle while using the
automatic snapshot feature of the Tech 1.
Perform normal acceleration, stopping, and
turning maneuvers. If this does not reproduce

the malfunction, perform an ABS stop, on a
low coefficient surface such as gravel, from
approximately 48-80 km/h (30-50 mph) while
triggering the snapshot mode on any ABS
DTC. If the failure is still not reproduceable,
use the enhanced diagnostic information found
in DTC HISTORY to determine whether or not
this malfunction should be diagnosed further
based on frequency of failure. Refer to
“Enhanced Diagnostics” found in this section.

4. Once all system malfunctions have been
corrected, clear the ABS DTCs.

SELF-DIAGNOSTICS

The EBCM contains sophisticated on-board
diagnostics that, when accessed with a Tech 1 or T-100
(this service manual is written for the use of Tech 1),
are designed to identify the source of any system
malfunction as specifically as possible, including
whether or not the malfunction is intermittent. There
are 53 diagnostic trouble codes to assist with
diagnosis.-

When using the Tech 1 with ABS VI, the last
diagnostic trouble code is specifically identified, and
specific ABS data is stored at the time of this
malfunction. Also, in addition to the last DTC set,
there is information about the first five DTCs set.
Using the Tech 1, each input and output can be
monitored, thus enabling malfunction confirmation
and repair verification. Manual control of components
and automated functional tests are also available
when using the Tech 1. Details of many of these
functions are contained in the following sections.

DISPLAYING DIAGNOSTIC TROUBLE CODES
(DTCs)

Diagnostic trouble codes can be read through the
use of the Tech 1 scan tool. There are no prov1smns for
“Flash Code” diagnostics.

CLEARING DIAGNOSTIC TROUBLE CODES
(DTCs)

The DTCs in EBCM memory are erased in one of
two ways:

1. Techl. .

2. Ignition cycle default.

These two methods are detailed below. Be sure to
verify proper system operation and absence of DTCs
when the clearing procedure is completed.

The EBCM will not permit DTC clearing until all
DTCs have been displayed. Also, DTCs cannot be
cleared by unplugging the EBCM, disconnecting the
battery cables, or turning the ignition “OFF” (except
on an ignition cycle default).
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Tech 1 Method

Select “F2: DTC(s)” for diagnostic trouble codes.
After DTCs have been viewed completely, Tech 1 will
ask, "CLEAR DTCs”?; answer “YES.” Tech 1 will
then read, “HISTORY DATA WILL BE LOST.
CLEAR DTCs”? Answer “YES” and DTCs will be
cleared.

Ignition Cycle Default

If no diagnostic trouble codes occur for 100 drive
cycles [a drive cycle occurs when the ignition is turned
“ON” and the vehicle is driven faster than 16 km/h (10
mph)], any existing DTCs are automatically cleared
from the EBCM memory.

INTERMITTENTS AND POOR CONNECTIONS

As with most electronic systems, intermittent
malfunections may be difficult to accurately diagnose.
The following is a method to try to isolate an
intermittent malfunction, especlally wheel speed
circuitry.

If an ABS malfunction occurs, the ABS warning
lamp will be “ON” during the ignition cycle in which
the malfunction was detected. If it is an intermittent
problem which seems to have corrected itself (ABS
warning lamp “OFF”), a diagnostic trouble code will be
stored. Also stored will be the history data of the DTC
at the time the malfunction occurred. The Tech 1 must
be used to read DTC history data.

-Most intermittents are caused by faulty electrical
connections or wiring. Refer to “Intermittents and
Poor Connections” in SECTION 8A-4 for a very
detailed explanation of how to locate and repair
intermittent conditions.

TECH 1 DIAGNOSTICS

The Tech 1, when plugged into the DLC, becomes
part of the vehicle’s electronic system. The Tech 1 can
perform the following functions:

® Display ABS data.

® Display and clear ABS diagnostic trouble

- codes.

® Control ABS components.

® Perform extensive ABS diagnosis.

® Provide diagnostic testing for intermittent

ABS conditions.

Each test mode has specific diagnosis capabilities
which depend upon various keystrokes. In general,
five keys control sequencing: “YES,” “NO,” “EXIT,”
up arrow and down arrow. The FO through F9 keys
select operating modes, perform functions within an
operating mode, or enter DTC or model year
designations.

In general, the Tech 1 has six test modes for
diagnosing the ABS. The six test modes are as follows:
® MODE FO: DATA LIST - In this test mode, the
: Tech 1 continuously monitors wheel speed
data, brake switch status and other inputs and
outputs.
® MODE F1: DTC HISTORY - In this mode, DTC
history data is displayed. This data includes
how many ignition cycles since the DTC
occurred, along with other information for the
last DTC set. The first five and last DTC set
are included in the DTC history data.
¢ MODE F2: DIAGNOSTIC TROUBLE CODES - In
this test mode, diagnostic trouble codes stored
by the EBCM, both current ignition cycle and
history, may be displayed or cleared.
® MODE F3: SNAPSHOT - In this test mode, the
Tech 1 captures data before and after a system
malfunction (auto trigger) from a forced
manual key press, or from a DTC setting.
® MODE F4: MISC. TESTS - In this test mode, the
Tech 1 performs various ABS functional tests
to assist in problem isolation during
troubleshooting. .
® MODE F5: MOTOR REHOME - In this mode,
the Tech 1 commands the EBCM to rehome the
motors on the hydraulic modulator/master
cylinder assembly. This mode should ALWAYS
be used prior to bleeding the brake system

Enhanced Dlagnostlcs

Enhanced diagnostic information, found in the
DTC HISTORY function of the Tech 1, is designed to
provide the service technician with specific
malfunction occurrence information. For each of the
first five and the very last diagnostic trouble code
stored, data is stored to identify the specific DTC, the
number of occurrences, and the number of drive cycles
since the malfunction first and last occurred [a drive
cycle occurs when the ignition is turned “ON” and the
vehicle is driven faster than 16 km/h (10 mph)].
However, if a malfunction is present, the drive cycle
counter will increment by turning the ignition “ON”
and “OFF.” These first five diagnostic trouble codes
are also stored in the order of occurrence. The order in
which the first five DTCs occurred can be useful in
determining if a previous malfunction is linked to the
most recent malfunction, such as an intermittent
wheel speed sensor which later becomes completely
open. :
During difficult diagnosis situations, this
information can be used to identify malfunction
occurrence trends. Did the malfunction only occur
once over a large number of drive cycles, indicating an
unusual condition present when it occurred?
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Does the malfunction occur infrequently over a large
number of drive cycles, indicating that special
diagnosis techniques may be required to identify the
source of the malfunction?

If, for example, a malfunction occurred 1 out of 50
drive cycles, the malfunction is intermittent and has
not recurred for 49 drive cycles. This malfunction may
be difficult or impossible to duplicate and may have
been caused by a severe vehicle impact (large pot hole,
speed bump at high speed, etc.) that momentarily
opened an electrical connector or caused unusual
vehicle suspension movement. Problem resolution is
unlikely, and the problem may never recur (check
diagnostic aids provided for that DTC). If, for example,
the malfunction occurred 3 out of 15 drive cycles, the
odds of finding the cause are still not good, but you
know how often it occurs.

If the malfunction occurred 10 out of 20 drive cycles,
the odds of finding the cause are very good, as the
malfunction may be easily reproduced.

By using the additional malfunction data, you can
also determine if a malfunction is randomly
intermittent or if it has not recurred for long periods of
time due to weather changes or a repair prior to this
visit. Say a DTC occurred 10 of 20 drive cycles but has
not recurred for 10 drive cycles. This means the
malfunction occurred 10 of 10 drive cycles but has not
reoccurred since. A significant environmental change
or a repair may have occurred 10 drive cycles ago. A
repair may not be necessary if customer information
can confirm a recent repair. If no repair was made, the
service technician can focus on diagnosis techniques
used to locate difficult-to-recreate problems, such as
those suggested in “Diagnostic Aids” for the DTC in
question, -
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DIAGNOSTIC PROCESS
(Page 1 of 3)

MSC CHASSIS APPLICATION SELECTION | TECH 1 SCREEN DISPLAY
STEP 1 SELECT VEHICLE MODEL YEAR MODEL YEAR: 1977
STEP 2 SELECT VEHICLE TYPE "FO: PASSENGER CAR"

STEP3 SELECTBOODY TYPE

STEP 4 SELECT MODE (FIRST SCREEN)

1 FRONT WHL SPEEDS
. REAR WHL SPEEDS
FO: DATALST VEHICLE SPEED
ABS WARNING LAMP
F1: DTCHISTORY INFORMATION ABOUT LF ABS MOTOR CMD
PREVIOUS DTCs STORED LF ABS MTR FDBK
RF ABS MOTOR CMD
: RF ABS MTR FDBK
F2: DTC(s) DTCs STORED AND CLEAR DTCs REAR ABS MTR CMD
REAR ABS MTR FBK
F3: SNAPSHOT SNAPSHOT OPTIONS LF SOLENOID CMD
FO: REPLAY DATA RF 50"';:3,'['25""0
F1: MANUAL TRIG. :';‘:';'ém oD
F4: MISC.TESTS F2: AUTO TRIG. )
F&: SINGLE DTC BRAKE WARN LAMP
. : EBCM BAT VOLTAGE
F5: MOTORREHOME Fg.. TRIG. POINT EBCM IGN VOLTAGE

FO: BEGINNING
Fi: CENTER
F2: END OF DATA

= CONTINUED ON FOLLOWING
CHART
(PAGE 2 OF 3)

| ]

| REHOMES MOTORS PRIOR TO
BLEEDING THE BRAKE SYSTEM.

6-11-93
MS 12563
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DIAGNOSTIC PROCESS
(Page 2 of 3)

! CONTINUED FROM PREVIOUS CHART !

1 i
! (PAGE 1 OF 3) I

MISC. TESTS

FO: MANUAL CNTRL . counuum ON FOLLOWING CHART (PAGE 3 OF 3) '

MANUAL TEST OF MODULATOR
HYDRAULICS-APPLY/HOLD/RELEASE FUNCT IONS

F2: HYDRL.CNTRL

F4: MOTORTEST el ABS MOTOR PACK DIAGNOSIS
F5: GEAR TEN REL ' PREPARE ABS MODULATOR FOR OFF VEHICLE
SERVICE
X _ J
F6: RELAY TEST ====! TEST OF ENABLE RELAY
F7: VOLTAGE LOAD TEST FOR ADEQUATE BATTERY CAPACITY FOR ABS
- - [ OPERATION
F8: LAMP TEST MANUAL CONTROL OF THE “ABS INOP,” “LOW

‘TRAC,” AND RED "BRAKE"” LAMPS

F9: SYSTEMID SYSTEM NUMBER

7-6-93
NS 15761
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DIAGNOSTIC PROCESS

(Page 3 of 3)

CONTINUED FROM
PREVIOUS CHART
(PAGE 2 OF 3)

MANUAL CONTROL
OF SOLENOIDS

-| AND MOTORS.

1 = TURN ON
} = TURN OFF
YES TO CONTINUE

SELECT FUNCTION
FO: LFAPPLY

F1: LFRELEASE
F2: LFSOLENOID
F4: RF APPLY

F5: RFRELEASE
F6: RFSOLENOID
F8: REARAPPLY
F9: REARRELEASE

MOTOR APPLY
COMMAND: XXAMPS
FEEDBACK: XXAMPS
ABS RELAY: ON/OFF

| I

MOTOR RELEASE
COMMAND: XXAMPS
FEEDBACK: XXAMPS
ABS RELAY: ON/OFF

SOLENOCID
COMMAND: ON/OFF
ABS RELAY: ON/OFF

6-11-93
MS 12565
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- BLANK
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DATA LINK CONNECTOR SECHON 8550 EBCM
cl :
-
B 800 TAN . LA12 ;800 TAN—] A11 | SERIAL DATALINE
(REFERTO M $225
8A-10) UNDERHOOD ELECTRICAL CENTER C2000 '
1 1
Mg | ‘ E::
] 1
502 RED } ™\ ! 440 ORN—{ B10 | BATTERY FEED
IGNITION H 5 AMP ! l
&REFER TO H i i
SECTION 8A-10-3) | ?fi-. IGN ! |
300 ORN ——1— o \_n—¢- : sa1arn-{B11 | SWITCHED
Isamp |S122 ! | IGNITION
]
i i ’
)
1 ]
1 1 ABS ENABLE
, 1A R cszon{5
FussLe : 8 8 :‘: RELAY CONTROL
302 aso:_: i :_:_:‘533 RED}E SWITCHED
1 . 80—
_‘E'Csoz RED— \ -3:\ 87 : 1633 RED —] BATTERY INPUT
] ] ]
: 175 ABSENABLERELAY ; swo 5272 !
]
e e i ABS SOLENOIDS :
E—Lsﬁ smwm—l:e: GROUND
o S111
- Q
G101 6-29-93
. PS 18838

DIAGNOSTIC SYSTEM CHECK
(Page 1 of 4)

System Description:

The diagnostic system check is an organized approach to identifying a problem created by an Antilock Brake
System (ABS) malfunction. It must be the starting point for any ABS complaint diagnosis because it directs the
service technician to the next logical step in diagnosing the complaint.

Serial data is transmitted by the EBCM through terminal “A11”. The EBCM is supplied switched ignition
voltage through terminal “B11”, battery voltage through terminal “B10” and switched battery voltage through
terminal “D”. The EBCM ground is provided through terminal “E”.

Chart Test Description: Number(s) below refer to
circled number(s) on the diagnostic chart.

Indicates if EBCM is transmitting data.

Checks for a serial data line malfunction.

Checks for proper Tech 1 connection to DLC.
Checks for open ABS BAT 5 amp Fuse 1.

Checks for open ABS IGN 5 amp Fuse 5.

Checks for high resistance in the EBCM ground
circuit.

Checks for current DTCs.

Checks for proper ABS warning lamp operation.
Checks for history DTCs.

SR o S

© o~

Diagnostic Aids: Excessive resistance in the
ground or power supply circuits will not allow
communication with the EBCM. If communication
with the EBCM is not possible, ensure the ABS ground
connection is good and that there is no excessive
resistance in any of the power supply circuits.
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®

INSTALLTECH 1.
IGNITION “ON."

L 2N BN BN ]

APPLICATION, SELECT “FO: DATALIST.”

VERIFY ALL EBCM CONNECTORS ARE CONNECTED PROPERLY.

WITHIN ABS PORTION OF MASS STORAGE CARTRIDGE CHASSIS

DIAGNOSTIC SYSTEM
CHECK

(Page 1 of 4)

@a

IS DATA BEING RECEIVED FROM THE EBCM?

[rss]

NOTICE: enSURE MASS STORAGE CARTRIDGE IS
UPDATED TO INCLUDE THE LATEST AVAILABLE

@ DOES TECH 1

@ o SELECT"F2: DTG VERSION OF THE CHASSIS APPLICATION.
DISPLAY "NO ARE ANY CURRENT DTCs DISPLAYED?
COMMUNICATIO - :
N WITH VEHICLE. - .
CHECK DLC r el ‘
CONNECTOR™? ' REFERTO ! e IGNITION "OFF" FOR 10 SECONDS.
! APPLICABLE 1 ® TURN IGNITION “ON" AND OBSERVE “ABS INOP” LAMP.
f DTC CHART. | DID LAMP ILLUMINATE FOR 3 SECONDS AND THEN GO “OFF*?
-------- ]
YES
® SELECT “F1:DTC HISTORY.” DOES “ABS INOP” LAMP
ARE ANY HISTORY DTCs PRESENT? | | ILLUMINATE INTERMITTENTLY?
| NO | YES NO YES
- ¥ i - 1
® ENSURE TECH 1 | REFERTO | TOFURTHER REVIEW : GOTOCHARTA ! GOTOCHARTB |
DLC CONNECTOR | SECTION ! DIAGNOSE "ENHANCED t FOR "ABS INOP” i | FOR "ABS INOP" | -
IS CONNECTED 18A-50. | CUSTOMER DIAGNOSTICS” | | LAMP “ON" OR | | LAMP “ON" .
PROPERLYTO | "~~7°°7° COMPLAINT, INFORMATION | ! “OFF” !} INTERMITTENTLY |
DLC. | REFERTO IN THIS | CONSTANTLY, 1!, ,NODTCs !
1S CONNECTION "DIAGNOSTIC SECTION. ! NO DTCs 1 1 STORED, i
GOOD? PROCESS,” | STORED ) boommmemsees -
STEP3,INTHIS |  —TTTTTTTooos
SECTION.
YES
© IGNITION “OFF." RECONNECT TECH 1 DLC CONNECTOR.
® REMOVE AND INSPECT ABS/BAT FUSE 1,5 AMP, RETURN TO FIRST STEP IN THIS CHART.
IS FUSE BLOWN? '
ves
INSTALL ABS/BAT FUSE 1, 5 AMP. | GOTOPAGE20F4
® REMOVE AND INSPECT ABS/IGN FUSE 5,5 AMP. | OF THIS DIAGNOSTIC
1S FUSE BLOWN? | SYSTEMCHECK. |
s
DISCONNECT NEGATIVE BATTERY CABLE. | GOTOPAGE3OF4

e e 00

INSTALL ABS/IGN FUSE 5, 5 AMP.
DISCONNECT 8-WAY EBCM CONNECTOR.
USING J 39200, MEASURE RESISTANCE BETWEEN THE NEGATIVE BATTERY
TERMINAL AND 8-WAY EBCM HARNESS CONNECTOR TERMINAL “E”.

IS RESISTANCE 2Q OR LESS?

1
1
| OF THIS DIAGNOSTIC |
! SYSTEM CHECK. !

REPAIR OPEN OR HIGH RESISTANCE
IN CKT 651. RETURN TO FIRST STEP
IN THIS CHART. 7-14-93

NS 15700
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REFER TO
DATA LINK CONNECTOR SECTION 850 EBCM
a _ I cl
5. F [ T3 800 TAN ¢ TA12 1800 ran-{A11] seriaLoATA LNE
(255? T0 _ M) $225 iy —1
8A- 18, UNDERHOOD ELECTRICAL CENTER C200D !
2 1 ]
FUSIBLE : ABS BAT . '
LINK K ] FUSE 1 | H :
502 RED i N\ . 240 °“"'| B10 | BATTERY FEED
IGNITION ' 5 AMP ! ™
secTON BA 30-3) |l i i
] 1
! ! - SWITCHED
300 ORN —— ; 641BRN | B11 | iGniTiON
' N ! .
] 1 ]
i Y '
i = ! ABS ENABLE
FUSIBL ! as 7 2 G5 f 1632 ’"KE RELAY CONTROL
LINK "B* ' - s t
302 RED ] ] 1633 “ED:}_E SWITCHED
1 . 00— D
L’@'C;o; RED — \ <1 _3:\ 67 EE_:"'” RED 2] BATTERY INPUT
I ] ]
5212
]
e 4 ABS SOLENOIDS !
Hsm BLK!WI-IT—E:E: GROUND
o $111 -
= 2
G101 ¢ 6-29-93
o PS 18838

DIAGNOSTIC SYSTEM CHECK
(Page 2 of 4) |

System Description:
The diagnostic system check is an organized approach

to identifying a problem created by an Antilock Brake

System (ABS) malfunction. It must be the starting point for any ABS complaint diagnosis because it directs the

service technician to the next logical step in diagnosing the

complaint.

Serial data is transmitted by the EBCM through terminal “A11”. The EBCM is supplied switched 1gmtlon
voltage through terminal “B11”, battery voltage through terminal “B10” and switched battery voltage through
terminal “D”. The EBCM ground is provided through terminal “E”,

Chart Test Description: Number(s) below refer to

circled number(s) on the diagnostic chart.

10. Checks for possible short to ground in the battery
feed circuitry.

11. Checks for possible short to ground in the EBCM.

12. Ensures short to ground is not due to physical
damage of the circuitry.

Diagnostic Aids:

Excessive resistance in the
ground or power supply circuits will not allow
communication with the EBCM. If communication
with the EBCM is not possible, ensure the ABS ground
connection is good and that there is no excessive
resistance in any of the power supply circuits.
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' CONTINUED FROM DIAGNOSTIC SYSTEM :

! CHECK (PAGE 1 OF 4) 1

S

® REPLACE ABS BAT 5 AMP FUSE 1.

¢ WAIT 10 SECONDS.

¢ REMOVE AND INSPECT ABS BAT 5 AMP FUSE 1.
IS FUSE BLOWN?.

DIAGNOSTIC SYSTEM CHECK
(Page 2 of 4)

YES

@

DISCONNECT 32-WAY EBCM CONNECTOR.
REPLACE ABS BAT 5 AMP FUSE 1.

WAIT 10 SECONDS.

REMOVE AND INSPECT ABS BAT 5 AMP FUSE 1.
IS FUSE BLOWN?

® INSTALL FUSE.

® REFER TO SECTION 8A TO DIAGNOSE
FOR A POSSIBLE SHORT TO GROUNDIN
BATTERY FEED CIRCUITRY. RETURN TO
FIRST STEP IN THIS CHART.

| REFER TO SECTION 8A TO DIAGNOSE | 1
| FOR A SHORT TO GROUND IN THE :
.snrrsav FEED CIRCUITRY. !

@ ® INSPECT CKT 440 AND 32-WAY EBCM HARNESS
CONNECTOR FOR PHYSICAL DAMAGE WHICH MAY

RESULT IN A SHORT TO GROUND WITH THE
32-WAY EBCM HARNESS CONNECTOR CONNECTED
TO THE EBCM. CORRECT DAMAGE IF EVIDENT.

¢ RECONNECT ALL CONNECTORS

® WAIT 10 SECONDS.

® REMOVE AND INSPECT ABS BAT 5 AMP FUSE 1.

IS FUSE BLOWN?
® REPLACE EBCM. MALFUNCTION IS
® REPLACE ABSBATS INTERMITTENT.

AMP FUSE 1. RETURN
TO FIRST STEP IN THIS
CHART.

7-3-93
PS 18924
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REFER TO
DATA LINK CONNECTOR SECTION BA.S50 EBCM
F a 800 TAN > :MZ 4800 TAN‘I A11 ] SERIAL DATA LINE
{gsfga TO ' M 5225 C200A !
R UNDERHOOD ELECTRICAL CENTER €200D |
;“ | A 1 1
FUSIBLE ! ABS BAT ' !
LINK "K* ' FUSE 1 ‘ '
502 RED 1 ¥\ » 1 uoorm-' B10 | BATTERY FEED
IGNITION | 5 AMP \ '
(REFERTQ A | i
SECTION 8A-10-3) i ABSIGN ‘ .
| FRES ! ! switcueo
300 ORN o ' 6418RN-] B11 | GNiTION
i 5AMP | S122 E "
| . l
: : '
. =} ABS ENABLE
1A -
FusiBLE ! e L8 | 1632 PNK—| B3 | peiAY CONTROL
" 1 ]
LINK "B" 302 aso::_ : j__:mas RED}_E SWITCHED
= C302 RED — \E;\ g7 <2t 1633 RED —] BATTERY INPUT
] ] 3
[ s175 ABSENABLERELAY 1 5180 527_2 !
e e e i ABS SOLENOIDS :'
651 amwm—EE GROUND
o s11 - '
— . i cz .
G101 _ 6-29-93
PS 18838
(Page 3 of 4)

System Description:
- The diagnostic system check is an orgamzed approach to identifying a problem created by an Antilock Brake
System (ABS) malfunction. It must be the starting point for any ABS complaint diagnosis because it directs the
service technician to the next logical step in diagnosing the complaint.

Serial data is transmitted by the EBCM through terminal “*A11”. The EBCM is supplied switched ignition
voltage through terminal “B11”, battery voltage through terminal “B10” and switched battery voltage through
terminal “D”. The EBCM ground is provided through terminal “E”,

Chart Test Description: Number(s) below refer to ~ Diagnostic Aids: Excessive resistance in the

circled number(s) on the diagnostic chart. ground or power supply circuits will not allow

13. Checks for possible short to ground in the switched  communication with the EBCM. If communication
ignition circuitry. with the EBCM is not possible, ensure the ABS ground

14. Isolates the short to ground to either the circuitry  connection is good and that there is no excessive
or the EBCM. resistance in any of the power supply circuits.

15. Ensures short to ground is not due to physical
damage of the circuitry.
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] ! CONTINUED FROM !
: DIAGNOSTIC SYSTEM CHECK !
1 {PAGE 10F4) |

________________ -

DIAGNOSTIC SYSTEM CH ECK
(Page 3 of 4)

®

® REPLACE 5 AMP ABS IGN FUSE 5.
@ IGNITION “ON."
.
L]

IS FUSE BLOWN?

WAIT 10 SECONDS THEN TURN lGNmON "OFF.”
REMOVE AND INSPECT 5 AMP ABS IGN FUSE 5.

[ @

[rss]

REPLACE 5 AMP ABS IGN FUSE 5.

)
.

“.{ ® IGNITION “ON.”
.
.

DISCONNECT 32-WAY EBCM CONNECTOR.

WAIT 10 SECONDS THEN TURN IGNITIOI\I “OFF."” TO-GROUND IN THE SWITCHED -

INSTALL 5 AMP ABS IGN FUSE 5.
REFERTO SECTIONSA TO
DIAGNOSE FOR A POSSIBLE SHORT-

REMOVE AND INSPECT 5 AMP ABS IGN FUSE 5. IGNITION CIRCUITRY. RETURN TO
IS FUSE BLOWN? FIRST STEP IN THIS CHART.
e s s T TS S———- -
® INSPECT CKT 641 AND 32-WAY EBCM HARNESS CONNECTOR FORPHYSICAL | REFER TO SECTION 8A TO REPAIR |
DAMAGE WHICH MAY RESULT IN A SHORT TO GROUND WITH THE 32-WAY EBCM ! A SHORT TO GROUND IN ONE OF |
HARNESS CONNECTOR CONNECTED TO THE EBCM CORRECT DAMAGE IF EVIDENT. | | THE CKT 641 BRANCHES EXITING 1
® RECONNECT ALL CONNECTORS. | THE 5 AMP ABS IGN FUSE 5. p
® IGNITION "ON.” C ' o ! REPLACE S AMP ABS IGN FUSE 5. |
& WAIT 10 SECONDS THEN TURN IGNITION “OFF.” ce - RETURN TOTHE FIRSTSTEPIN |
& REMOVE AND INSPECT 5 AMP ABS IGN FUSE 5. ] | THIS CHART. H
1S FUSE BLOWN? S n
| |
[ves]
REPLACE EBCM. REPLACE MALFUNCTION IS
5 AMP ABS IGN FUSE 5. INTERMITTENT.
RETURN TO FIRST STEPIN
THIS CHART.

7-7-93
PS 18932
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REFERTO
DATA LINK CONNECTOR SECH O aR 50 EBCM
q I a
r—1
B+ ™ 800 TAN * l_Mz_l—soo TAN— A11 | SERIAL DATA LINE
g s -
8A-10) UNDERHOOD ELECTRICAL CENTER C2000 '
| St 1 1
FUSIBLE ' ABS BAT " !
LINK "K l FUSE 1 | |
502 RED : T\ > T 440 ORN‘I 810 | BATTERY FEED
TGNITION ! 5 AMP ) |
JREFERTQ ' ' t
SECTION 8A-10-3) : : i
1
! ' _ [ SWITCHED
300 ORN —— ; 641BRN | B11 ] iGNiTiON
1 i :
] 1 |
i " '
' i E ABS ENABLE
FUsIBLE l M 3}‘ 1632 PNK—| B3 | ¢j Ay CONTROL
LINK * i i i _
302 RED ] - i 1633 RED}E SWITCHED
] . .'._
—%Caoz RED |: H\ Pt j‘:'_E1533 RED 2| BATTERY iNpUT
| 1 I
5272
o 5175 ABSENABLERELAY | sm :
e e 5  ABS SOLENOIDS E
E———LEH uxmm—[E GROUND -
X $111 -
= (@)
G101 6-29-93
PS 18838

DIAG NOSTIC SYSTEM CHECK
(Page 4 of 4)

System Description:
The diagnostic system check is an organized approach

to identifying a problem created by an Antilock Brake

System (ABS) malfunction. It must be the starting point for any ABS complaint diagnosis because it directs the

service technician to the next logical step in diagnosing the

complaint.

Serial data is transmitted by the EBCM through terminal “A11”. The EBCM is supplied switched ignition
voltage through terminal “B11”, battery voltage through terminal “B10” and switched battery voltage through

terminal “D”. The EBCM ground is provided through term

Chart Test Description: Number(s) below refer to

circled number(s) on the diagnostic chart.

16. Checks for an open in CKT 440 or 502.

17. Checks for proper battery voltage at the EBCM.

18. Checks for high resistance in the battery feed
circuitry.

19. Ensures malfunction is not due to poor terminal
contact.

20. Checks for high resistance in the switched ignition
circuit between the fuse block and the EBCM.

inal "E”.

Diagnostic Aids: Excessive resistance in the
ground or power supply circuits will not allow
communication with the EBCM. If communication
with the EBCM is not possible, ensure the ABS ground
connection is good and that there is no excessive
resistance in any of the power supply circuits.
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DIAGNOSTIC SYSTEM CHECK

(Page 4 of 4)
o e bl
| CONTINUED FROM H
| DIAGNOSTIC SYSTEM CHECK !
1 (PAGE 1 OF 4) i
® DISCONNECT 32-WAY EBCM CONNECTOR.
¢ USING J 39200, MEASURE VOLTAGE BETWEEN GROUND AND 32-WAY
EBCM HARNESS CONNECTOR TERMINAL “B10".
IS VOLTAGE GREATER THAN 10 VOLTS?
| T
ves
@ ®  DISCONNECT POSITIVE BATTERY CABLE. REPAIR OPEN IN CKT 440. RETURN
® USING J 39200, MEASURE RESISTANCE BETWEEN POSITIVE BATTERY CABLE | TO FIRST STEP IN THIS CHART.
TERMINAL AND 32-WAY EBCM HARNESS CONNECTOR TERMINAL "B10”.
IS RESISTANCE 2Q ORLESS?
I .
[s]
¢ IGNITION “ON.” (THIS IS DONE TO PROVIDE CIRCUIT CONTINUITY.) REPAIR HIGH RESISTANCE
® USING J 39200, MEASURE RESISTANCE BETWEEN POSITIVE BATTERY CABLE IN CKT 440. RETURN TO
TERMINAL AND 32-WAY EBCM HARNESS CONNECTOR TERMINAL "B11”. FIRST STEP IN THIS CHART.
IS RESISTANCE 2Q OR LESS?
L
E
© INSPECT EBCM AND EBCM ® IGNITION “OFF.”
CONNECTOR TERMINALS FOR ® REMOVE ABS IGN 5 AMP FUSE 5.
POOR TERMINAL CONTACT. ® USING J 39200, MEASURE
® INSPECT BATTERY TERMINALS RESISTANCE BETWEEN EACH ABS
AND BATTERY CABLE TERMINALS IGN 5 AMP FUSE 5 BLOCK TERMINAL
FOR A POOR CONNECTION. AND 32-WAY EBCM HARNESS
REFER TO SECTION 8A-4, CONNECTOR TERMINAL “B11".
*CHECKING TERMINAL IS RESISTANCE 2Q OR LESS FOR
CONTACT.” EITHER MEASUREMENT?
1S POOR TERMINAL CONTACT OR :
- APOOR CONNECTION EVIDENT?

REPAIR OPEN OR HIGH
RESISTANCE IN CKT 641.
INSTALL ABS IGN 5 AMP
FUSES. RETURN TO FIRST
STEP IN THIS CHART.

| REFER TO SECTION 8A TO REPAIR

| OPEN OR HIGH RESISTANCE

| BETWEEN POSITIVE BATTERY CABLE

| TERMINAL AND ABS IGN 5 AMP

| FUSE 5 BLOCK TERMINAL. RETURN
TO THE FIRST STEP IN THIS CHART.

I
I
e o e o -

| NO I YES

r 1

: ® RECONNECT EBCM CONNECTORS : REPLACE TERMINALS OR REPAIR

| ANDBATTERY CABLES. PROCEED : POOR CONNECTION INTEGRITY.

! 1 RETURN TO FIRST STEP IN THIS CHART.
4

TO SECTION 8A-50.

7-9-93
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DIAGNOSTIC TROUBLE CODE AND SYMPTOM TABLE

PAGE #
CHART SYMPTOM
A “ABS INOP” Lamp "ON" or “OFF” Constantly, No DTCs Stored S5E1-24
B “ABS INOP” Lamp “ON" intermittently, No DTCs Stored 5E1-25
C “Low TRAC” Indicator Lamp “ON" With Ignition "OFF,” No DTCs 5E1-26
Stored
D Tech 1 Displays Undefined DTCs 5E1-27
DIAGNOSTIC DESCRIPTION
TROUBLE CODE '
1 ABS Warning or Low Trac Lamp Ckt Malfunction (1 of 2) 5E1-28
14 ABS Enable Relay Contact Circuit Open (1 of 3) 5E1-32
15 ABS Rly Contact Ckt Short to Batt or Always Closed 5E1-38
16 ABS Enable Relay Coil Circuit Open 5E1-40
17 ABS Enable Relay Coil Circuit Shorted to Gnd SE1-42
18 ABS Enable Relay Coil Circuit Shorted to Batt SE1-44
21 Left Front Wheel Speed = 0 S5E1-46
22 Right Front Wheel Speed = 0 5E1-50
24 Rear Wheel Speed = 0 S5E1-54
25 Left Front Excessive Wheel Speed Variation SE1-58
26 Right Front Excessive Wheel Speed Variation 5E1-62
28 Rear Excessive Wheel Speed Variation 5E1-66
32 LF Wheel Speed Snr Ckt Open or Short to Gnd/Batt (1 fo 3) 5E1-70
33 RF Wheel Speed Snr Ckt Open or Short to Gnd/Batt (1 of 3) 5E1-72
35 RR Wheel Speed Snr Ckt Open or Short to Gnd/Batt (1 of 3) SE1-74
36 Low System Voltage (1 0f2) 5E1-76
37 High System Voitage . 5E1-78
38 Left Front ESB Will Not Hold Motor 5E1-80
41 Right Front ESB Will Not Hold Motor 5E1-82
42 Rear ESB Will Not Hold Motor 5E1-84
44 Left Front ABS Channel Will Not Move 5E1-86
45 Right Front ABS Channel Will Not Move S5E1-98
46 Rear ABS Channel Will Not Move 5E1-90
47 Left Front ABS Motor Free Spins (1 of 2) 5E1-92
48 Right Front ABS Motor Free Spins (1 of 2) 5E1-96
51 Rear ABS Motor Free Spins (1 of 2) 5E1-100
52 Left Front ABS Channel in Release Too Long 5E1-104
53 Right Front ABS Channel In Release Too Long 5E1-106
54 Rear ABS Channel in Release Too Long 5E1-108
55 EBCM Malfunction SE1-110
56 Left Front ABS Motor Circuit Open 5E1-112
57 Left Front ABS Motor Circuit Shorted to Gnd 5E1-114
58 Left Front ABS Motor Circuit Shorted to Batt SE1-116




ANTILOCK BRAKE SYSTEM 5E1-25

DIAGNOSTIC TROUBLE CODE AND SYMPTOM TABLE
PAGE #
RO IS, DESCRIPTION

61 Right Front ABS Motor Circuit Open ' 5E1-118
62 Right Front ABS Motor Circuit Shorted to Gnd 5E1-120
63 Right Front ABS Motor Circuit Shorted to Batt 5E1-122
64 Rear ABS Motor Circuit Open 5E1-124
65 Rear ABS Motor Circuit Shorted to Ground : _ SE1-126
66 Rear ABS Motor Circuit Shorted to Battery 5E1-128
76 Left Front Sol Circuit Open or Shorted to Batt 5E1-130
77 Left Front Solenoid Circuit Shorted to Gnd ' 5E1-132
78 Right Front Sol Circuit Open or Shorted to Batt 5E1-134
81 Right Front Solenoid Circuit Shorted to Gnd ' 5E1-136
82 Calibration Malfunction 5E1-138
86 EBCM Turned “ON” the Red "BRAKE" Warnmg Lamp 5E1-140
87 Red “BRAKE"” Warning Lamp Circuit Open 5E1-142
88 Red “BRAKE"” Warning Lamp Ckt Shorted to Batt SE1-144
91 Open Brake Switch During Deceleration 5E1-146
92 Open Brake Switch When ABS Was Required : 5E1-148
93 DTC91 or 92 Set in Current or Prev. Ign. Cycle SE1-150
94 Brake Switch Contacts Always Closed S5E1-152
95 Brake Switch Circuit Open _ S5E1-154
96 Rear Brake Lamp Circuit Open ' SE1-156
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EBCM
REFER TO
DATA un&%uu ECTOR SECERRTO |
I c1
| O 800 TAN . Fa12 ) 800 TAN-] A11 | SERIALDATA LINE
Im 5225 L—d
C200A :
€2000 BRAKE )
INSTRUMENT BRAKE WARNING COMBO ;
CLUSTER (REFERTO SWITCH H
IGN - - —_— SECTION 8A-41) 1
(REFERTO  REFERTO l g l C10 CHEV BRAKE WARNING
SECTION  SECTION ! A10 PONT] 33 TAN/WHT 33 TANWHT| B2 | LAMP CONTROL
8A-10-3)  BA 114 1| “BRAKE" 5228, 5273 :
%?553 J 1 I :
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|
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502 RED t — N\ L 440 ORN -| B10 | BATTERY FEED
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e | : :
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]
i " .
i | !
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]
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— c2
G101
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Figure 6 - Wiring Diagram (1 of 2)
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EBCM
ABS MOTORPACK
-;\_I' - 1280 BLK —I A | LFABS MOTOR HIGH
LF ABS ' | _
MOTOR -i-l
B I 1281 PNK —I B | LFABS MOTORLOW
] 1
—C-IL 1284 DK GRN —E REAR ABS MOTOR
a:n%a ABS @ T 7| HIGH
TOR | .
51
D F | REAR ABS MOTOR
: _:_| 1285 ORN —: REAR
15_" 3282 BPL G | RF ABS MOTOR HIGH
e [ .
R -
—
3 H | RF ABSMOTOR
F ] 1283 BLK S
c2
ABS JUMPER HARNESS
" : ™ LF WHEEL SPEED
A 873BLK A 873 YEL E SIGNAL LOW
— ' | LF WHEEL SPEED
8 830 WHT - 8 830LTBLU _:“3 SIGNAL HIGH
[ c120 '
LF WHEEL SPEED SENSOR o
ABS JUMPER HARNESS _ '
— . RF WHEEL SPEED
— A |—— 833BLK A 833 TAN —EA:?: SIGNAL LOW
— RF WHEEL SPEED
3 : 872 WHT B 872 DK GRN A4 | SIGNAL HIGH
' 130 o
’ 1
RF WHEEL SPEED SENSOR !
1
. ]
ABS JUMPER HARNESS  r= — = ——— H
—  Ereal I I -
Ll - 882 WHT —— & | 882 8RN — A15 [ 882BRN —l Ag | REARWHEEL SPEED
— _ . REAR WHEEL SPEED
A 883 BLK -———JI- Q —!— 883 WHT -:—M‘ JI_ 883 WHT “‘:‘5 SIGNAL LOW
— ("I [— ?
I Ca058 C200A !
REAR WHEEL SPEED s:nsog ca038 Q00a :
i
'
- so‘{sm.glo '
: 1 LF ABS SOLENOID
651 BLOWHT ’M 1288 0K GRN —] 81 | LFABS SO
:
SOLENOID '
s111 651 BLK/WHT 8 A 1289LTBLU A9 | donaRor ol
a1
G101
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Figure 7 - Wiring Diagram (2 of 2)
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EBCM 32-WAY CONNECTOR
CONNECTOR | circurTno. | coLor CIRCUIT DESCRIPTION

Al PLUGGED NOT USED

A2 PLUGGED NOT USED

A3 833 TAN RF WHEEL SPEED SIGNAL LOW
Ad 872 DK GRN RF WHEEL SPEED SIGNAL HIGH
AS 883 WHT REAR WHEEL SPEED SIGNAL LOW
AB 882 BRN REAR WHEEL SPEED SIGNAL HIGH
AT 873 YEL LF WHEEL SPEED SIGNAL LOW
AB 830 LT BLU LF WHEEL SPEED SIGNAL HIGH
A9 1289 LT BLU RF ABS SOLENOID CONTROL
A10 PLUGGED NOT USED

Al1 800 TAN SERIAL DATA LINE

A12 PLUGGED NOT USED

A13 PLUGGED NOT USED

A4 PLUGGED NOT USED

Al5 PLUGGED NOT USED

A16 PLUGGED NOT USED

B1 1288 DK GRN LF ABS SOLENOID CONTROL
B2 867 LT GRN ABS WARNING LAMP CONTROL
B3 1632 PNK ABS ENABLE RELAY CONTROL

B4 33 TANAVHT BRAKE WARNING LAMP CONTROL

B5 1537 DK BLU ABS ACTIVE LAMP CONTROL

B6 PLUGGED NOT USED

B7" PLUGGED NOT USED
_B8 PLUGGED NOT USED

B9 PLUGGED NOT USED

B10 440 ORN BATTERY FEED

B11 641 8RN SWITCHED IGNITION
B12 820 YEL BRAKE SWITCH INPUT

B13 PLUGGED NOT USED

814 PLUGGED NOT USED

B1S PLUGGED NOT USED
“B16 PLUGGED NOT USED

6-24-93
NS 15735

Figure 8 - EBCM Connector Face View (1 of 2)
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AR A

i oy

EBCM 8-WAY CONNECTOR

PIN | CIRCUITNO. COLOR - CIRCUIT

A 1280 BLK "LF ABS MOTOR HIGH
B 1281 PNK LF ABS MOTOR LOW
C 1284 DK GRN REAR ABS MOTOR HIGH
D 1633 RED SWITCHED BATTERY

E 651 BLK/WHT ~ GROUND '

F 1285 - ORN . - REAR ABS MOTOR LOW
G 1282 PPL RF ABS MOTOR HIGH
H 1283 BLK RF ABS MOTOR LOW

6-23-93
NS5 15736

Figure 9 - EBCM Connector Face View (2 of 2)
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CHARTA

“ABS INOP” LAMP “ON” OR "OFF”
CONSTANTLY, NO DTCs STORED

NOTICE: DIAGNOSTIC SYSTEM CHECK
MUST BE COMPLETED BEFORE USING
THIS CHART.

IGNITION "OFF.”

INSTALL TECH 1.

IGNITION “ON."”

USING TECH 1, SELECT "F4: MISC. TESTS.”

SELECT "F8: LAMP TEST” AND ATTEMPT TO TURN "ON"
. THE “ABS INOP"” LAMP.

DID THE “ABS INOP” LAMP TURN “ON"?

YES

® USING TECH 1 LAMP TEST, ATTEMPT
TO “FLASH” THE “ABS INOP” LAMP.

DID THE “ABS INOP” LAMP “"FLASH"?

MALFUNCTION IS NOT PRESENT AT THIS TIME. INTERMITTENTS
COULD BE CAUSED BY INCORRECT WIRING HARNESS ROUTING
ORLOOSE CONNECTIONS. INSPECT ALL CONNECTORS AND
TERMINALS FOR POOR TERMINAL CONTACT AND EVIDENCE OF
CORROSION. REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF
POOR TERMINAL CONTACT OR CORROSION.

INSPECT THE "ABS INOP” BULB
TO VERIFY BULB IS GOOD.
REPLACE ANY BLOWN BULBS. IF
BULB IS GOOD, REFERTO
SECTION 8A-81 FOR FURTHER
DIAGNOSIS OF INSTRUMENT
CLUSTER.

7-2-93
NS5 16310
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CHART B

NOTICE: DIAGNOSTIC SYSTEM “ABS INOP” LAMP "ON"”
BEFORE USING THIS CHART. INTERMITTENTLY, NO DTCs STORED

IGNITION “QFF."”

DISCONNECT 8-WAY EBCM CONNECTOR.

DISCONNECT NEGATIVE BATTERY TERMINAL.

DISCONNECT POSITIVE BATTERY TERMINAL.

USING ) 39200, MEASURE THE RESISTANCE BETWEEN THE NEGATIVE BATTERY CABLE
TERMINAL AND TERMINAL "E"” OF THE 8-WAY EBCM HARNESS CONNECTOR.

OBSERVE MEASURED RESISTANCE WHILE "WIGGLING" WIRE HARNESS AND CONNECTORS.
IS RESISTANCE ALWAYS 2Q ORLESS?

@ e DISCONNECT 32-WAY EBCM CONNECTOR. REPAIR INTERMITTENT OPEN OR

e USING) 39200, MEASURE THE RESISTANCE BETWEEN POSITIVE BATTERY CABLE HIGH RESISTANCE IN CKT 651.
TERMINAL AND TERMINAL “B10” OF THE 32-WAY EBCM HARNESS CONNECTOR. REFER TO SECTION 8A-4,

® OBSERVE MEASURED RESISTANCE WHILE "WIGGLING"” WIRE HARNESS AND “INTERMITTENTS AND POOR
CONNECTORS. CONNECTIONS.”
IS RESISTANCE ALWAYS 2Q ORLESS?

YES o

@ ® TURN IGNITION SWITCH "ON" (THIS IS DONE TO COMPLETE THE IGNITION REPAIR INTERMITTENT OPEN OR
CIRCUIT). i ’ HIGH RESISTANCE IN CKTs 440
® USING ) 39200, MEASURE THE RESISTANCE BETWEEN POSITIVE BATTERY CABLE OR 502. REFER TO SECTION 8A-
TERMINAL AND TERMINAL “B11” OF THE 32-WAY EBCM HARNESS CONNECTOR. 4, "INTERMITTENTS AND POOR
® OBSERVE MEASURED RESISTANCE WHILE "WIGGLING” WIRE HARNESS AND CONNECTIONS.”
CONNECTORS.
IS RESISTANCE ALWAYS 29 ORLESS?

e e 000

YES _

@ ® CHECKPOSITIVE BATTERY TERMINAL AND POSITIVE BATTERY CABLE REPAIR INTERMITTENT OPEN OR
TERMINAL FOR A POOR CONNECTION. HIGH RESISTANCE IN CKTs 641
® INSPECT TERMINALS “B11" AND “B10” OF THE 32-WAY EBCM OR 300. REFER TO SECTION BA-4,
CONNECTOR AND TERMINAL “E” OF THE 8-WAY EBCM CONNECTOR FOR "INTERMITTENTS AND POOR
POOR TERMINAL CONTACT AND EVIDENCE OF CORROSION. REFERTO CONNECTIONS.”
SECTION 8A-4, "CHECKING TERMINAL CONTACT.”
IS THERE EVIDENCE OF POOR TERMINAL CONTACT OR CORROSION?

@ * IGNITION "OFF." REPLACE TERMINALS THAT EXHIBIT
e RECONNECT ALL CONNECTORS. POOR TERMINAL CONTACT OR SIGNS
e IGNITION “ON.” OF CORROSION. REPAIR CONNECTION
IS "ABS INOP” LAMP “ON” INTERMITTENTLY WITH NO DTCs SET? INTEGRITY IF POOR CONTACT EXISTS
AT BATTERY.

[no]

MALFUNCTION IS NOT PRESENT AT THIS TIME. INTERMITTENTS
MAY BE CAUSED BY INCORRECT WIRING HARNESS ROUTING OR
LOOSE GROUND CONNECTIONS. REFER TO SECTION 8A-4,
“INTERMITTENTS AND POOR CONNECTIONS.”

REPLACE EBCM.

7-7-93
NS 16311
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‘CHARTC

“LOW TRAC" INDICATOR LAMP “ON"
WITH IGNITION “OFF,” NO DTCs STORED

NOTICE: DIAGNOSTIC SYSTEM CHECK
MUST BE COMPLETED BEFORE USING
THIS CHART.

® |GNITION “OFF."
& OBSERVE THE "LOW TRAC" INDICATOR LAMP.
IS THE “LOW TRAC” INDICATOR LAMP “ON""?

< - (2
MALFUNCTION IS NOT PRESENT AT THIS TIME. REPAIR SHORT TO VOLTAGE
INTERMITTENTS COULD BE CAUSED BY INCORRECT ON CKT 1537. .
WIRING HARNESS ROUTING OR LOOSE CONNECTIONS.
INSPECT ALL CONNECTORS AND TERMINALS FOR
POOR TERMINAL CONTACT AND EVIDENCE OF

CORROSION. REPLACE ALL TERMINALS THAT EXHIBIT
SIGNS OF POOR TERMINAL CONTACT OR CORROSION.

7-2-93
NS 16312
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CHARTD |
TECH 1 DISPLAYS UNDEFINED DTCs

¢ | important
®  USE THIS CHART IF ANY OF THE FOLLOWING UNDEFINED DTCs ARE SET -
12,13,23,27,31,34,43,67,68,71,72,73, 75,83, 84, 85,97, OR 98.

@ e IGNITION "ON.”

& USING TECH 1, CLEARDTCs.
DOES UNDEFINED DTCRESET?

REPLACE EBCM. MALFUNCTION IS NOT PRESENT

AT THIS TIME.

7-7-93
NS 15701
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EBCM
INSTRUMENT COMBO
BRAKE
—CLUSTER _ WARNING SWITCH
| [=
C10 CHEV | 33 TAN/ 1y 337AN/ BRAKE WARNING
| SEE 8A-11-4 I [ “araxt” | A10PONT [ WHT -2 s | 573 WHT E‘“ LAMP CONTROL
10 AMP
- GAUGES 16 CHEV '
IGN 39PNK -{ D13 CHEV s D 1537 DK BLU 1537 DK BL -| ABS ACTIVE
FUSTe 5206 LsPoNT [T+iowtrac- | A16PONT S37DKBLU 7 BS 1, amp cONTROL
| D6 CHEV [
| ! ABS WARNING
| “assinop~ | B17PONT [867LT Gm 867LTGRN E LAMP CONTROL
C200A
7-14-93
NS 15733

DTC 11

(Page 1 of 2)
ABS WARNING OR LOW TRAC LAMP CKT MALFUNCTION

Circuit Description:

This DTC checks the state of both the “ABS INOP” lamp and the “LOW TRAC” lamp to identify a situation in
which the driver could not be alerted to a system malfunction or of possible slippery driving conditions. Due to an
integral lamp driver module within the instrument panel cluster, the EBCM must provide a ground to turn the
“ABS INOP” lamp “OFF.” The “LOW TRAC” lamp circuit is such that the EBCM provides a ground to turn “ON”

the “LOW TRAC” lamp.

DTC Will Set When: DTC 11 can only be set during the three second bulb check or when either of the lamps
are commanded “ON.” If the EBCM cannot control either the “ABS INOP” lamp or the “LOW TRAC” lamp for

two seconds, a malfunction exists.

Action Taken: A malfunction DTC is stored; however, ABS is not disabled.

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Determines if the “ABS INOP” lamp can be
properly controlled.

2. Determines if the lamp is “ON” constantly.

‘3. Checks for other DTCs which could turn “ON” the
“ABS INOP” lamp.

4. Determines if the “ABS INOP” lamp can be turned
“OFF” manually.

5. Checks the integrity of the "ABS INOP” lamp
circuitry.

6. Checks for a short to voltage on the "ABS INOP”
lamp circuitry.

7. Determines if a malfunctioning EBCM is the cause
of DTC 11.

8. Verifies that the other I/P indicator lamps function
properly.

9. Determines if the “ABS INOP” lamp can be turned
“ON” manually.

10. Checks for a short to ground in the “ABS INOP”
lamp circuitry.

11. Verifies condition of the 10 amp “GAGES” Fuse 9.
12. Determines if DTC 11 was set due to an EBCM
malfunction.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The lamp test function of the Tech 1 may be used to
command the lamp “ON” while looking for an
intermittent malfunction in the “ABS INOP” lamp
circuitry. '

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry that is suspected as causing the
intermittent complaint should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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( ) e INSTALLTECH 1.
. fs'l‘llg%;l? =";ELECT F4: MISC. TESTS DTC 11
L] . “F4: . "
e SELECT “F8: LAMP TEST" AND ATTEMPT TO TURN (Page 1 of 2)
“ON,” THEN "FLASH" THE "ABS INOP” LAMP.
CAN THE "ABS INOP” LAMP BE BOTH TURNED ABS WARNING OR LOW TRAC
“ON” AND FLASHED USING THE TECH 12 LAMP CKT MALFUNCTION
, - _ YES
- - [ e o o o e |
@ e [GNITION “OFF.” 1 DIAGNOSIS CONTINUED
e REMOVE TECH 1. | ON FOLLOWING PAGE. !
e IGNITION“ON* | besemeooeme—eeeo
‘e DOES THE “ABS INOP” LAMP TURN “ON" AND STAY “ON"?
_ ® ARE THERE ANY OTHER DTCs PRESENT? DO REMAINING I/P
bl . J INDICATOR LAMPS
. _ WORK PROPERLY? |
YES ¥
' YES
@ ¢ IGNITION “OFF." REFER TO THAT DTC
@ DISCONNECT 32-WAY T FIRST.
céﬁu ECTOC,P EBCM | | CHART FIRS : ¢ IGNITION "OFF.” @ ® INSPECT 10 AMP
* IGNITION "ON.” ® DISCONNECT . GAGES FUSE 9,
e CONNECT A FUSED JUMPER 32-WAY EBCM - iS FUSE OPEN?
WIRE, SUCH AS J 361689, CONNECTOR. :
WITH A 3 AMP FUSE ® IGNITION “ON.
BETWEEN GROUND AND DOES "ABS NO. YES
TERMINAL “B2” OF THE 32- INOP” LAMP -
WAY EBCM HARNESS TURN "ON"? REPAIR CHECK FOR
CONNECTOR. OPENIN | | SHORTTO
DOES "ABS INOP” LAMP CKT 39. GROUND ON
REMAIN “ON"? CKT 39 AND ALL
I OTHER
chcus o
YES : .
_ REPAIR ANY
(5)[s 1enmon «oee- —](7)[e INspeCT TERMINAL RO oMb
e REMOVE JUMPER. “B2" OF THE 32-WAY REPLACE FUSE
® DISCONNECT /P EBCM CONNECTOR IF NO SHORTS
CLUSTER FOR POOR TERMINAL ARE FOUND
CONNECTOR. CONTACT. REPLACE FUSE
® USINGJ 39200, ¢ IGNITION “OFF." E‘.‘ﬂ YES :
MeASWETHE | e mecomiee sl
CONNECTORS. ¢ IGNITION “OFF.” ® IGNITION “OFF."
T TrE IMINAL O A keser? * DISCONNECT IP @! * INSPECT TERMINAL "B2"
WAY EBCM ! ! CLUSTER OF THE 32-WAY EBCM
HARNESS CONNECTOR. CONNECTOR FOR BENT
CONNECTOR AND & USING J 39200, TERMINALS OR FOREIGN
TERMINAL “Dg" : m MEASURE THE DEBRIS. CORRECT AS
(CHEVY) OR “B17" RESISTANCE NECESSARY.
(PONT) OF THEIP REPLACE | [ MALFUNCTION AND TERMINAL"82* | | CONNECTORS. -
CONNECTOR EBCM. IS NOT PRESENT OF 32-WAY EBCM e IGNITION “ON.”
15 RESISTANCE 29 :;r&:u;guma HARNESS DOES DTC 11 RESET?
ORLESS? "DIAGNOSTIC SoEe s 59560 ﬁ
¥ AIDS" ON DISPLAY m m
EEEI FACING PAGE. RESISTANCE AS “OL”
(INFINITE)? ggmcg :\;Ag}]"cnc,"
" - . N
¢ IGNITION “ON. REPAIR OPEN
O USING J 39200, MEASURE THE | | OR HIGH | NO | YES e e T
VOLTAGE BETWEEN GROUND | | RESISTANCE ey e . REFERTO
CONNECTOR SHORTTO H SECTION 8A-81 H AIDS” ON
IS VOLTAGE 2 VOLTS OR LESS? | GROUND |1 FORFURTHER FACING PAGE.
557 IN CKT 867. || DIAGNOSIS OF 1
¥ _ | CLUSTER. !
YES
REPAIR SHORT TO | REFER TO SECTIONBA-81 FOR 1|
VOLTAGE ON CKT 867. | FURTHER DIAGNOSIS OF CLUSTER. | )2.93
NS 15702
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DTC 11

(Page 2 of 2)
: ABS WARNING ORLOW TRAC LAMP CKT MALFUNCTION
Circuit Description: '

This DTC checks the state of both the “ABS INOP” lamp and the “LOW TRAC” lamp to identify a 31tuat.10n in
which the driver could not be alerted to a system malfunction or of possible slippery driving conditions. Due to an
integral lamp driver module within the instrument panel cluster, the EBCM must provide a ground to turn the
“ABS INOP” lamp “OFF.” The “LOW TRAC” lamp circuit is such that the EBCM provides a ground to turn “ON”
the “LOW TRAC” lamp.

DTC Will Set When: DTC 11 can only be set during the three second bulb check or when either of the lamps
are commanded “ON.” If the EBCM cannot control either the "ABS INOP” lamp or the “LOW TRAC” lamp for

two seconds, a malfunction exists.

ActionTa ken: A malfunction DTC is stored; however, ABS is rif}t disabled.

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

13. Determines if the “LOW TRAC” lamp can be
properly controlled.

14. Determines if the "LOW TRAC” lamp is “ON”
constantly.

15. Checks for a short to ground in the “LOW TRAC”
lamp circuitry.

16. Determines if DTC 11 was set due to a EBCM
malfunction.

17. Determines if DTC 11 was set due to a EBCM

: malfunction.

18. Determines if the “LOW TRAC” lamp can be
controlled manually.

19. Verifies the integrity of the "LOW TRAC” lamp

- circuitry.

20. Determines if there is a short to voltage in the
“LOW TRAC” lamp circuitry.

21. Determines if DTC 11 was set due to an EBCM
malfunction.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The lamp test function of the Tech 1 may be used to
command the lamp “ON” while looking for an
intermittent malfunction in the “LOW TRAC” lamp
circuitry.

The frequency of the malfunct.mn can be checked
by using the enhanced diagnostic function of the Tech
1, as described in "Tech 1 Diagnostics” found in this
section,

Any circuitry that is suspected as causing the
intermittent complaint should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physu:al damage to
the wiring harness.
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DTC 11
(Page 2 of 2)

{ DIAGNOSIS CONTINUED |

LFROM PREVIOUS PAGE J'

ABS WARNING OR LOW TRAC CKT MALFUNCTION

® STILLUSING TECH 1 LAMP TEST, ATTEMPT TO TURN "ON,” THEN “OFF" THE “LOW TRAC” LAMP.
i CAN THE "LOW TRAC” LAMP BE TURNED BOTH “"ON” AND "OFF"” USING THE TECH 1?

] S

¢ IGNITION “OFF." @ e IGNITION "OFF.”
¢ REMOVE TECH 1. ® INSPECT ALL CONNECTORS FOR
¢ IGNITION "ON." POOR TERMINAL CONTACT.
DOES THE "LDOWTRAC" . nsc%%h:“ecg nu. CONNECTORS.
LAMP TURN "ON“ AND ® IGNI “ON.*
STAY “ON"? DOES DTC 11 RESET?
ves]  [wo
REPLACE MALFUNCTION IS NOT
EBCM. PRESENT AT THIS TIME.
REFER TO “DIAGNOSTIC
AIDS” ON FACING PAGE.
YES _
© IGNITION "OFE.” ® IGNITION "OFF.”
® DISCONNECT 32-WAY . DISng:E%TNn-WAY EBCM CONNECTOR.
EBCM CONNECTOR. ® IGN “ON."
o IGNITION "ON.” e CONNECT A FUSED JUMPER WIRE, SUCH AS
DOES THE "LOW TRAC" 136169, WITH A 3 AMP FUSE BETWEEN
LAMP TURN “ON"? GROUND AND TERMINAL “B5" OF THE 32-
¥ WAY EBCM HARNESS CONNECTOR.
vES DOES THE “LOW TRAC” LAMP TURN “ON"?
® IGNITION “OFF." REPAIR SHORT | YES |
* 'gl:s'; scgemmmc"ns“ B?l?:ﬁ????g ' IGNITION “OFF IGNITION “OFF
HE 32-WAY EBCM . . “OFF." @ . “OFF."
CONNECTOR FOR BENT e DISCONNECT I/P CLUSTER ® INSPECT TERMINAL “B5"
TERMINALS OR FOREIGN CONNECTOR. OF THE 32-WAY EBCM
DEBRIS. CORRECT AS ® USING J 39200, MEASURE THE CONNECTOR FOR POOR
NECESSARY. RESISTANCE BETWEEN TERMINAL CONTACT.
e RECONNECT ALL TERMINAL “B5” OF THE 32- e RECONNECT ALL
CONNECTORS. WAY EBCM HARNESS CONNECTORS.
¢ IGNITION “ON." _ CONNECTOR AND TERMINAL ® IGNITION "ON.”
DOES DTC 11 RESET? “D16" {CHEVY) OR “A16" DOESDTC 11 RESET?
; - S e ere |
K ECTOR.
[ves] IS RESISTANCE 22 OR LESS? YES [NO |
|
REPLACE ngﬁlbsgucnou :smﬁ :\gagyncr 10N
e, :’RESENT AT YES [No | ";}Rﬁss%'lgs”
REFERTO. o IGNTION“ON." |  [RepaR OPEN REFERTO
"DlAGNOSfIC e USING)J 39200, OR HIGH “DIAGNOSTIC
AIDS” ON MEASURE THE RESISTANCE AIDS” ON
FACING PAGE. \Gfggml%E;gOM IN CKT 1537. FACING PAGE.
' TERMINAL “B5"
OF THE 32-WAY
EBCM HARNESS
CONNECTOR.
1S VOLTAGE 2
VOLTS ORLESS?
YES
| REFERTO , REPAIR
| SECTION 8A-81 | SHORT TO
| FORFURTHER | VOLTAGE IN
| DIAGNOSIS OF ! CKT 1537.
| CLUSTER. d
7-2-93

NS 15760
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DTC 14

(Page 1 of 3)
ABS ENABLE RELAY CONTACT CIRCUIT OPEN

Ignition voltage is supplied through terminal “C2” of the ABS enable relay. The EBCM then is able to
energize the pull-in coil by completing the ground circuit at terminal “B3” of the EBCM. The magnetic field
created closes the ABS enable relay contacts and allows battery voltage and current to be supplied to the EBCM,

Circuit Description:

which supplies power to the motors and solenoids.

DTC Will Set When: DTC 14 can be set anytime after the EBCM commands the ABS enable relay “ON” (the

relay is first commanded “ON” during the three second bulb check).

current/voltage to the motors and solenoids.
therefore not allow ABS operation if required.

This test monitors the availability of

This malfunction indicates voltage is not available and would

Action Taken: A maifunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “*ON.”

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1. Checks to see if DTC 16 is also set as current or

history. If DTC 16 is also set, proceed to that chart
first. '

Verifies that the malfunction is currently present.
Verifies that the relay can be turned “ON” and
provide voltage to the EBCM.

Checks for high resistance in the switched battery
circuit from the relay to the EBCM.

Checks for high resistance in the switched battery
circuit from the battery to the relay.

Checks for high resistance in the relay contacts.
Checks for poor terminal contact or corrosion at
the connectors.

Determines if the EBCM is the cause of the
malfunction.

®© Noe v e W

Diagnostic Aids: An “Intermittent” problem may
be caused by a poor connection, rubbed through wire
insulation, or a wire that is broken inside the
insulation.

The frequency of the problem can be checked by
using the enhanced diagnostic function of the Tech 1,
as described in "Tech 1 Diagnostics” found in this
section.

Any circuitry that is suspected as causing the
“Intermittent” complaint should be thoroughly
checked for backed out terminals, improper mating,
broken locks, improperly formed or damaged
terminals, poor terminal to wiring connections or
physical damage to the wiring harness.

VIBRATION, TEMPERATURE EFFECTS:

Check for vibration effects by performing the relay
test function of the Tech 1. With the relay test
commanded “ON,” lightly tap the top and sides of the

“relay while monitoring relay voltage. If the relay
voltage changes significantly, replace the relay.

If DTC 14 only sets when the vehicle is initially
started in cold ambient conditions (temperature less
than 32°F-0°C), replace the relay.
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ISDTC 16 ALSO PRESENT OR IN HISTORY?

YES

® IGNITION “ON," ENGINE "OFF." { PROCEED TODTC 16 |
® USING TECH 1, SELECT DATA LIST AND | CHART FIRST. '
OBSERVE EBCM BATTERY VOLTAGE . b e mmmmmam 4

DTC 14
(Page 1 of 3)

'ABS ENABLE RELAY

DOES TECH 1 INDICATE THAT EBCM BATTERY
VOLTAGE IS GREATER THAN 10 VOLTS?

CONTACT CIRCUIT OPEN

L

IGNITION “QFF.”
DISCONNECT 32-WAY AND 8-WAY EBCM CONNECTORS.
CONNECT A FUSED JUMPER, SUCH AS ) 36169 WITH A 3 AMP FUSE BETWEEN
GROUND AND TERMINAL “B3"“ OF THE 32-WAY EBCM HARNESS CONNECTOR.
IGNITION "ON."
USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND AND TERMINAL
“D" OF THE 8-WAY EBCM HARNESS CONNECTOR.

IS VOLTAGE 10 VOLTS OR GREATER?

L N

g

IYiS’

MALFUNCTION IS NOT
PRESENT AT THIS TIME.
REFERTO
"DIAGNOSTIC AIDS"
ON FACING PAGE.

YES

@ IGNITION "OFF.”

¢ DISCONNECT JUMPER USED IN STEP 3.

e DISCONNECT ABS ENABLE RELAY. . i .

® USING J 39200, MEASURE RESISTANCE BETWEEN TERMINAL “'C4” OF THE ABS
ENABLE RELAY HARNESS CONNECTOR AND TERMINAL "D OF THE 8-WAY

el

I DIAGNOSIS 1
| CONTINUED ON |
NEXTPAGE. |

[}
L e T pp—— -

EBCM HARNESS CONNECTOR.
IS RESISTANCE 2Q OR LESS?
1
® DISCONNECT NEGATIVE BATTERY CABLE. REPAIR HIGH
¢ DISCONNECT POSITIVE BATTERY CABLE. RESISTANCE
® USING J 39200, MEASURE THE RESISTANCE BETWEEN POSITIVE BATTERY CABLE TERMINAL IN CKT 1633.
AND TERMINAL “C1” OF THE ABS ENABLE RELAY HARNESS CONNECTOR.
IS RESISTANCE 2Q OR LESS?
| |
@ USING A JUMPER WIRE, CONNECT TERMINAL "86" ON THE ABS ENABLE RELAY TO GROUND. REPAIR HIGH RESISTANCE
® USING A FUSED JUMPER WIRE, SUCH AS J 36169, WITH A 3 AMP FUSE, CONNECT TERMINAL IN CKT 302,
“85* ON THE ABS ENABLE RELAY TOB +. REFER TO SECTION 8A.

® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINALS “30” AND “87” ON THE
ABS ENABLE RELAY.

IS RESISTANCE 202 ORLESS?

L

YES

® INSPECT ABS ENABLE RELAY AND ABS ENABLE RELAY HARNESS CONNECTOR FOR A POOR
CONNECTION OR POOR TERMINAL CONTACT.
b |CNOS:$CTC|E_BCM AND EBCM CONNECTOR TERMINALS “B3“ AND "D" FOR POOR TERMINAL
ACT.
® INSPECT POSITIVE BATTERY TERMINAL AND POSITIVE BATTERY CABLE TERMINAL FOR A
POOR CONNECTION. REFERTO SECTION 8A-4, “CHECKING TERMINAL CONTACT.”

ISPOOR TERMINAL CONTACT OR A POOR CONNECTION EVIDENT?

YES

® RECONNECTALL CONNECTORS.
¢ IGNITION “ON.”
DOES DTC 14 RESET?

REPLACE TERMINALS THAT EXHIBIT
POOR TERMINAL CONTACT OR
EVIDENCE OF CORROSION.

REPLACE ABS
ENABLE RELAY.

MALFUNCTION IS INTERMITTENT.

REFER TO "DIAGNOSTIC AIDS" ON FACING PAGE.

7-2-93
NS 15703
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DTC14

(Page 2 of 3)
. ABS ENABLE RELAY CONTACT CIRCUIT OPEN
Circuit Description:
Ignition voltage is supplied through terminal “C2” of the ABS enable relay. The EBCM then is able to
energize the pull-in coil by completing the ground circuit at terminal “B3” of the EBCM. The magnetic field

created closes the ABS enable relay contacts and allows battery voltage and current to be supplied to the EBCM,
which supplies power to the motors and solenoids.

DTC Will Set When: DTC 14 can be set anytime after the EBCM commands the ABS enable relay “ON” (the
relay is first commanded “ON” during the three second bulb check). This test monitors the availability of

current/voltage to the motors and solenoids. This malfunction indicates voltage is not available and would
therefore not allow ABS operation if required.

Action Taken: A malfunction DTC is stored, ABS is disabled and the *“ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below  VIBRATION, TEMPERATURE EFFECTS:

refer to cireled number(s) on the diagnostic chart.

9. Checks for high resistance in the entire relay coil Check for vibration effects by performing the relay
circuit. test function of the Tech 1. With the relay test

10. Verifies proper battery condition. commanded “ON,” lightly tap the top and sides of the

11. Verifies proper voltage is available at the ABS  relay while monitoring relay voltage. If the relay
enable relay. voltage changes significantly, replace the relay.

12. Checks for an open in the switched battery circuit If DTC 14 only sets when the vehicle is initially
from the relay to the EBCM. started in cold ambient conditions (temperature less

13. Verifies the condition of the ABS enable relay. than 32°F-0°C), replace the relay.

Diagnostic Aids: An “Intermittent” problem may
be caused by a poor connection, rubbed through wire
insulation, or a wire that is broken inside the
insulation.

The frequency of the problem can be checked by
using the enhanced diagnostic function of the Tech 1,
as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry that is suspected as causing the
“Intermittent” complaint should be thoroughly
checked for backed out terminals, improper mating,
broken locks, improperly formed or damaged
terminals, poor terminal to wiring connections or
physical damage to the wiring harness.
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DTC 14

s Page 2013
L - ABS ENABLE RELAY

® IGNITION "OFF.”

g | | CONTACT CIRCUIT OPEN

ALREADY REMOVED.

® DISCONNECT NEGATIVE BATTERY CABLE.

@ DISCONNECT POSITIVE BATTERY CABLE.

® WITHBATTERY STILL DISCONNECTED, TURN IGNITION
SWITCH TO “"RUN.” THIS COMPLETES THE IGNITION CIRCUIT
TO THE ABS ENABLE RELAY. )

e USING ) 39200, MEASURE THE RESISTANCE BETWEEN
TERMINAL “B3" OF THE 32-WAY EBCM HARNESS
CONNECTOR AND THE POSITIVE BATTERY CABLE TERMINAL.
IS RESISTANCE 95 OR LESS WHEN MEASURED AT
APPROXIMATELY 20 °C{68°F)?

|
ittt =

@ ® REMOVE JUMPER WIRE INSTALLED IN STEP 3, IF NOT

® USING J 39200, MEASURE THE VOLTAGE BETWEEN : | DIAGNOSIS !
THE NEGATIVE AND POSITIVE BATTERY TERMINALS. | CONTINUED ON |
IS VOLTAGE 10 VOLTS OR GREATER? | NEXTPAGE. |
L
YES l NO ]
@ ® IGNITION "OFF." | REFER TO SECTION 6D3 |
© RECONNECT POSITIVE BATTERY CABLE. ! TO CORRECT LOW !
: ® RECONNECT NEGATIVE BATTERY CABLE. - | VOLTAGE CONDITION. |
® DISCONNECT ABS ENABLE RELAY. bemmmm s me 4
® MEASURE THE VOLTAGE BETWEEN TERMINAL
“C1" OF THE ABS ENABLE RELAY HARNESS
CONNECTOR AND GROUND.
IS VOLTAGE 10 VOLTS OR GREATER?
@ ® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL REPAIR OPEN OR HIGH
"CA4" OF THE ABS ENABLE RELAY HARNESS CONNECTOR AND RESISTANCE IN CKT 302.

TERMINAL "D OF THE 8-WAY EBCM HARNESS CONNECTOR.
IS RESISTANCE 20 ORLESS?

1
@ ® USING A JUMPER WIRE, CONNECT TERMINAL “86" ON THE ABS REPAIR OPEN OR HIGH
ENABLE RELAY TO GROUND. RESISTANCE IN CKT 1633.

* USING A FUSED JUMPER WIRE, SUCH AS ) 36169, WITH A 3 AMP
FUSE, CONNECT TERMINAL "85 ON THE ABS ENABLE RELAY TO
VOLTAGE.

¢ USING J 39200, MEASURE THE RESISTANCE BETWEEN
TERMINALS 30" AND 87" ON THE ABS ENABLE RELAY.

IS RESISTANCE 2Q ORLESS?
L
MALFUNCTION WAS MOST LIKELY DUE TO A POOR I REPLACE ABS ENABLE RELAY_‘I

CONNECTION. INSPECT ALL CONNECTORS AND
TERMINALS FOR POOR TERMINAL CONTACT AND
EVIDENCE OF CORROSION. REFER TO SECTION 8A-4,
“CHECKING TERMINAL CONTACT.” REPLACE ALL
TERMINALS THAT EXHIBIT EVIDENCE OF POOR
TERMINAL CONTACT OR CORROSION.

7-9-93
NS 16313
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DTC14

' (Page 3 of 3) '
ABS ENABLE RELAY CONTACT CIRCUIT OPEN

Ignition voltage is supplied through terminal “C2” of the ABS enable relay. The EBCM then is able to
energize the pull-in coil by completing the ground circuit at terminal “B3” of the EBCM. The magnetic field
created closes the ABS enable relay contacts and allows battery voltage and current to be supplied to the EBCM,

Circuit Description:

which supplies power to the motors and solenoids.

DTC Will Set When: DTC 14 can be set anytime after the EBCM commands the ABS enable relay “ON” (the
relay is first commanded “ON” during the three second bulb check). This test monitors the availability of

current/voltage to the motors and solenoids.
therefore not allow ABS operation if required.

This malfunction indicates voltage is not available and would .

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

14. Checks for proper resistance of the relay coil.

15. Checks for high resistance in the ABS enable relay
control circuit between the relay and the EBCM.

16. Checks for high resistance in the ABS enable relay
control circuit between the battery and the relay.

Diagnostic Aids: An “Intermittent” problem may
be caused by a poor connection, rubbed through wire
insulation, or a wire that is broken inside the
insulation.

The frequency of the problem can be checked by
using the enhanced diagnostic function of the Tech 1,
as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry that is suspected as causing the
“Intermittent” complaint should be thoroughly
checked for backed out terminals, improper mating,
broken locks, improperly formed or damaged
terminals, poor terminal to wiring connections or
physical damage to the wiring harness.

VIBRATION, TEMPERATURE EFFECTS:

Check for vibration effects by performing the relay
test function of the Tech 1. With the relay test

- commanded "ON,” lightly tap the top and sides of the

relay while monitoring relay voltage. If the relay
voltage changes significantly, replace the relay.

If DTC 14 only sets when the vehicle is initially
started in cold ambient conditions (temperature less
than 32°F-0°C), replace the relay.
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| DIAGNOSIS CONTINUED |
; FROM PREVIOUS PAGE. |

I.-l. -------------- 4

® DISCONNECT ABS ENABLE RELAY.

APPROXIMATELY 24°C(75°F)?

¢ USINGJ 39200, MEASURE THE RESISTANCE BETWEEN
TERMINALS 85" AND 86" ON THE ABS ENABLE RELAY.
IS RESISTANCE 95Q OR LESS WHEN MEASURED AT

r

DTC 14

(Page 3 of 3)
ABS ENABLE RELAY
CONTACT CIRCUIT OPEN

YES

@ © MEASURE THE RESISTANCE BETWEEN
TERMINAL “'C5” OF THE ABS ENABLE RELAY

THE 32-WAY EBCM HARNESS CONNECTOR.
IS RESISTANCE 2Q OR LESS?

HARNESS CONNECTOR AND TERMINAL “B3" OF

| REPLACE ABS ENABLE RELAY. |

YES

© MEASURE THE RESISTANCE BETWEEN TERMINAL "C2”
OF THE ABS ENABLE RELAY HARNESS CONNECTOR AND

THE POSITIVE BATTERY CABLE TERMINAL.
IS RESISTANCE 2Q OR LESS?

 REPAIR OPEN OR HIGH
RESISTANCE IN CKT 1632.

YES

MALFUNCTION WAS MOST LIKELY DUETO A
POOR CONNECTION. INSPECT ALL
CONNECTORS AND TERMINALS FOR POOR
TERMINAL CONTACT AND EVIDENCE OF
CORROSION. REFER TO SECTION 8A-4,
“CHECKING TERMINAL CONTACT.” REPLACE
ALL TERMINALS THAT EXHIBIT EVIDENCE OF
POOR TERMINAL CONTACT OR CORROSION.

REPAIR OPEN OR HIGH RESISTANCE IN
CKT 641, CKT 300, IGNITION SWITCH,
ORBATTERY FEED CIRCUIT TO
IGNITION SWITCH. REFER TO SECTION
8A FOR FURTHER INFORMATION.

7-9-93
NS 16314
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DTC15

ABS RLY CONTACT CKT SHORTTO BATTOR ALWAYS CLOSED
Circuit Description:

Ignition voltage is supplied through terminal “C2” of the ABS enable relay. The EBCM then is able to
energize the pull-in coil by completing the ground circuit at terminal “B3” of the EBCM. The magnetic field
created closes the ABS enable relay contacts and allows battery voltage and current to be supphed to the EBCM
which supplies power to the motors and solenoids.

DTC Will Set When: DTC 15 can be set only before the EBCM commands the relay “ON.” This test
determines if the ABS enable relay is energized when it should not be. This malfunction would not allow the ABS
enable relay to remove power to the ABS system. If a second malfunction were to occur that requires the ABS
enable relay to be turned “OFF,” that malfunction cannot be removed if the relay cannot be controlled. The
malfunction must be present for three consecutive drive cycles before the DTC is set.

Action Taken: A malfunction DTC .is stored. ABSis not disabled.

DTC Chart T'est Description: Number(s) below  Diagnostic Aids: An “Intermittent” malfunction

refer to circled number(s) on the diagnostic chart. may be caused by a poor connection, rubbed through
1. Determines if any other DTCs are present. wire insulation, or a wire that is broken inside the
2. Indicates that the EBCM is capable of controlling  insulation.
the enable relay as commanded. The frequency of the malfunction can be checked
3. Checks for a possible short to battery voltage in by using the enhanced diagnostic function of the Tech
CKT 1633. 1, as described in “Tech 1 Diagnostics” found in this
4. Determines whether the short to voltage is in CKT  section. :
1633 or as a result of a malfunctioning relay. Any circuitry, that is suspected as causing the
5. Checks for a possible intermittent in wiring or  intermittent complaint, should be thoroughly checked
connectors. for backed out terminals, improper mating, broken

locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.



ANTILOCK BRAKE SYSTEM 5E1-45

O,

ARE ANY OTHERDTCs SET?

E.Q]

DTC 15

ABS RLY CONTACT CKT SHORT
TO BATT OR ALWAYS CLOSED

YES

©

¢ IGNITION “"ON,” ENGINE “OFF.”

¢ USING THE RELAY TEST FUNCTION OF THE TECH 1,
COMMAND ABS ENABLE RELAY "OFF.” .
DOES TECH 1 INDICATE THAT ABS ENABLE RELAY IS “OFF”
AND BATTERY VOLTAGE IS LESS THAN 5 VOLTS?

Eulcﬂ

PROCEEDTO 'I'HA'I._"DTC CHART FIRST.

B3

IGNITION "OFF." . :
DISCONNECT 32-WAY AND 8-WAY EBCM HARNESS CONNECTORS.
IGNITION “ON.”

USING j 39200, MEASURE THE VOLTAGE BETWEEN GROUND AND
TERMINAL “D" OF THE 8-WAY EBCM CONNECTOR.

IS VOLTAGE 2 VOLTS OR LESS?

MALFUNCTION IS NOT PRESENT AT THIS TIME.
REFERTO “DIAGNOSTIC AIDS” ON FACING PAGE.

YES

IGNITION"OFF.”

CONNECTED. REPAIR DAMAGE IF EVIDENT.

IGNITION “ON."”

VOLTAGE IS LES5 THAN 5 VOLTS?

INSPECT CKT 1633 AND THE 8-WAY EBCM HARNESS CONNECTOR FOR DAMAGE-
WHICH MAY RESULT IN A SHORT TO VOLTAGE WHEN ALL CONNECTORS ARE

RECONNECT 8-WAY AND 32-WAY EBCM CONNECTORS.

USING RELAY TEST FUNCTION OF TECH 1, COMMAND ABS ENABLE RELAY "OFF.”
DOES TECH 1 INDICATE THAT ABS ENABLE RELAY IS "OFF” AND BATTERY

[vs]

MALFUNCTION IS INTERMITTENT. REFER
TO”DIAGNOSTIC AIDS” ON FACING PAGE.

IGNITION "OFF.”

DISCONNECT ABS ENABLE RELAY.

IGNITION “ON.”

MEASURE THE VOLTAGE BETWEEN GROUND AND TERMINAL “D*
OF THE 8-WAY EBCM HARNESS CONNECTOR.

IS VOLTAGE 2 VOLTS OR LESS?

| YES

REPLACE ABS ENABLE RELAY.

REPAIR SHORT TO VOLTAGE IN CKT 1633.

AFTERALL DIAGNOSIS IS COMPLETE, CLEAR DTCs, AND TEST DRIVE VEHICLE FOR 3 DRIVE CYCLES TO VERIFY THAT DTC DOES NOT
RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING ABOVE 16 km/h (10 MPH), AND THEN KEYING DOWN.

6-10-93
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DTC 16 |
ABS ENABLE RELAY COIL CIRCUIT OPEN
Circuit Description:

Ignition voltage is supplied through terminal “C2” of the ABS enable relay. The EBCM then is able to
energize the pull-in coil by completing the ground circuit at terminal "B3” of the EBCM. The magnetic field
created closes the ABS enable relay contacts and allows battery voltage and current to be supplied to the EBCM,
which supplies power to the motors and solenoids.

DTC Will Set When: DTC 16 can be set only after DTC 14 has been set. This test detects an open in the ABS
enable relay coil circuit. An open in this circuit will not allow the ABS enable relay to be energized thus
preventing voltage/current to the motors and solenoids. If this malfunction is present and the ignition is turned
“"OFF” before 5 km/h (3 mph) is reached, DTC 14 is set alone.

Action Taken: A malfunction DTC is stored, ABS is disabled and the *ABS INOP”‘ lamp is turned “ON.”

DTC Chart Test Description: Number(s) below  Diagnostic Aids: An “Intermittent” malfunction

refer to circled number(s) on the diagnostic chart. may be caused by a poor connection, rubbed through

1. Indicates the EBCM is capable of controlling the  wire insulation, or a wire that is broken inside the
ABS enable relay as commanded. insulation.

2. Checks to ensure that voltage is available to the The frequency of the malfunction can be checked
pull-in coil of the ABS enable relay. by using the enhanced diagnostic function of the Tech

3. Ensures that there is continuity through the pull- 1, as described in “Tech 1 Diagnostics” found in this
in coil of the ABS enable relay. section.

4. Verifies the integrity of the relay control circuit. If the frequency of the malfunction is high, but is

5. Ensures malfunction was not due to poor terminal  currently intermittent, check for high coil resistance
contact. by measuring between relay terminals “C4” and “C5”

using a J 39200. If resistance shows greater than
1009, replace the relay.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC 16
@ * IGNITION “ON,” ENGINE "OFF.” ABS ENABLE RELAY COIL

® USING THE RELAY TEST FUNCTION OF THE TECH 1,
COMMAND THE ABS ENABLE RELAY "ON.” . C|RCU IT OPEN
DOES TECH 1 INDICATE ABS ENABLE RELAY "ON" AND
BATTERY VOLTAGE ABOVE 10 VOLTS?

‘ 2

| @ ® USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND | MALFUNCTION 1S NOT PRESENT AT THIS
AND TERMINAL “C2" OF THE ABS ENABLE RELAY CONNECTOR. TIME. REFER TO "DIAGNOSTIC AIDS” ON
IS VOLTAGE 10 VOLTS OR GREATER? FACING PAGE.
I
s
@ ® USING THE RELAY TEST FUNCTION OF THE TECH 1, COMMAND THE ABS REPAIR OPEN OR HIGH
ENABLE RELAY “OFF.” RESISTANCE IN CKT 641
¢ MEASURE THE VOLTAGE BETWEEN GROUND AND TERMINAL "C5" OF THE OR o
ABS ENABLE RELAY CONNECTOR. ABS IGN FUSE 5.
ISVOLTAGE 10 VOLTS OR GREATER?
1
e
@ * IGNITION "OFF.” CHECK FOR INTERMITTENT CONNECTIONS
' ¢ DISCONNECT 32-WAY EBCM CONNECTOR. AT ABS ENABLE RELAY. IF OK, REPLACE
® IGNITION "ON." | ABS RELAY.
¢ MEASURE THE VOLTAGE BETWEEN GROUND AND TERMINAL "B3”
OF THE 32-WAY EBCM HARNESS CONNECTOR.
IS VOLTAGE 10 VOLTS OR GREATER?
I
@ e IGNITION "OFF.” Co | | REPAIR OPEN OR HIGH
¢ INSPECT 32-WAY EBCM CONNECTOR TERMINAL “B3” FOR POOR TERMINAL RESISTANCE IN CKT 1632.

CONTACT OR EVIDENCE OF CORROSION. REFER TO SECTION 8A-4 "CHECKING
TERMINAL CONTACT.” REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF
POOR TERMINAL CONTACT OR CORROSION.

® RECONNECT ALL CONNECTORS.

® IGNITION “ON.”
DOES DTC16 SET AS A CURRENT DTC?

MALFUNCTION WAS MOST LIKELY
CAUSED BY A POOR CONNECTION.
REFER TO “"DIAGNOSTIC AIDS” ON
FACING PAGE.

AFTER ALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN.

6-28-93
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DTC 17

ABS ENABLE RELAY COIL CIRCUIT SHORTED TO GND
Circuit Descrlptson _

Ignition voltage is supplied through terminal “C2” of the ABS enable relay. The EBCM then is able to
energize the pull-in coil by completing the ground circuit at terminal “B3” of the EBCM. The magnetic field
created closes the ABS enable relay contacts and allows battery voltage and current to be supplied to the EBCM,
which supplies voltage to the motors and solenoids.

DTC Will Set When: DTC 17 can be set before the EBCM commands the ABS enable relay “ON.” This test
determines if the ABS enable relay is energized when it should not be. This malfunction would not allow the ABS
enable relay to remove power to the ABS system. If a second malfunction were to occur that requires the ABS
enable relay to be turned “"OFF,” that malfunction cannot be removed if the relay cannot be controlled.

Action Taken: A malfunction DTC is stored. ABS is not-disabled.

DTC Chart Test Description: Number(s) below  Diagnostic Aids: An “Intermittent” malfunction

refer to circled number(s) on the diagnostic chart. may be caused by a poor connection, rubbed through

1. Indicates that the EBCM is capable of controlling = wire insulation, or a wire that is broken inside the

* the ABS enable relay as commanded. insulation.

2. Checks to ensure that the ABS enable relay or The frequency of the malfunction can be checked
control CKT 1632 are not shorted to ground. by using the enhanced diagnostic function of the Tech

3. Checks to see if the EBCM is internally shorted to 1, as described in “Tech 1 Diagnostics” found in this
ground. A grounded terminal “B3” would cause  section.

the ABS enable relay to be energized any time the Any circuitry, that is suspected as causing the
ignition was in the “ON” position. intermittent complaint, should be thoroughly checked
4. Checks for a short to ground in control CKT 1632  for backed out terminals, improper mating, broken
or a defective relay. locks, improperly formed or damaged terminals, poor

terminal to wiring connections or physical damage to
the wiring harness.
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DTC17
ABS ENABLE RELAY COIL CIRCUIT SHORTED TO GND

OB

IGNITION "ON,” ENGINE “OFF."

® USING THE RELAY TEST FUNCTION OF THE TECH 1, COMMAND

THE ABS ENABLE RELAY “OFF."

DOES TECH 1 INDICATE THAT ABS ENABLE RELAY IS “OFF” AND

BATTERY VOLTAGE IS LESS THAN 5 VOLTS?

E.lg

IGNITION “OFF.”
DISCONNECT 32-WAY EBCM CONNECTOR.
IGNITION "ON.”

USING ] 39200, MEASURE THE VOLT#GE BETWEEN )

TERMINAL “B3” OF THE 32-WAY EBCM HARNESS
CONNECTORANDB +.
IS VOLTAGE 2 VOLTS OR LESS?

7

MALFUNCTION IS NOT PRESENT AT THIS
TIME. REFER TO “DIAGNOSTIC AIDS"
ON FACING PAGE.

YES

@o

IGNITION “OFF."
INSPECT CKT 1632 AND TERMINAL “B3” OF THE
32-WAY EBCM CONNECTOR FOR DAMAGE WHICH

'MAY RESULT IN A SHORT TO GROUND WITH ALL

CONNECTORS CONNECTED. REPAIR ALL DAMAGE IF
EVIDENT.

RECONNECT ALL CONNECTORS.

IGNITION “ON."

DOES DTC 17 SET AS A CURRENT DTC?

AFTER ALL DIAGNOSIS iS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN.

REPLACE EBCM.

MALFUNCTION IS
INTERMITTENT. REFERTO
“DIAGNOSTIC AIDS™ ON
‘FACING PAGE.

IGNITION “OFF.”

DISCONNECT ABS ENABLE RELAY:
MEASURE VOLTAGE BETWEEN
TERMINAL "C5” OF THE ABS ENABLE
RELAY CONNECTOR ANDB +.

1S VOLTAGE 2 VOLTS OR LESS?

|

| YES

REPAIR SHORT TO
GROUND IN CKT 1632.

REPLACE ABS ENABLE
RELAY.

7-7-93
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DTC 18

ABS ENABLE RELAY COIL CIRCUIT SHORTED TO BATT
Circuit Descrlptlon
Ignition voltage is supplied through terminal “C2” of the ABS enable relay. The EBCM then is able to
energize the pull-in coil by completing the ground circuit at terminal “B3” of the EBCM. The magnetic field
created closes the ABS enable relay contacts and allows battery voltage and current to be supplied to the EBCM,
which supplies voltage to the motors and solenoids.” '

DTC Will Set When: DTC 18 can be set after the EBCM commands the ABS enable relay "ON.” This test
monitors the availability of current/voltage to the motors and solenoids. A malfunction of this type will not allow
voltage to be available to the motors and solenoids; therefore, ABS operation would not be allowed if required.

Action Taken: A m'alfuncﬁion DTC is stored, ABS is disabled and the “ABS INOP” lémp is turned “ON.”

DTC Chart Test Description: Number(s) below  Diagnostic Aids: An “Intermittent” malfunction

refer to circled number(s) on the diagnostic chart. may be caused by a poor connection, rubbed through

1. Indicates that the EBCM is capable of controlling  wire insulation, or a wire that is broken inside the
the ABS enable relay as commanded. insulation. '

2. Checks for a short to voltage on the relay control The frequency of the malfunction can be checked
circuit. by using the enhanced diagnostic function of the Tech

3. Verifies that the relay coil has the appropriate 1, as described in "Tech 1 Diagnostics” found in this
resistance. section. _ '

4. Checks for relay contacts that are failed closed. Any circuitry, that is suspected as causing the

5. Checks for possible poor terminal contact at the  intermittent complaint, should be thoroughly checked
EBCM. for backed out terminals, improper mating, broken

locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC18

(e 1emimion “on. encine “oFr.~ ABS ENABLE RELAY COIL CIRCUIT
® USINGRELAY TEST FUNCTION OF TECH 1, SH ORTE D TO BA"T

COMMAND ABS ENABLE RELAY "ON."
DOES TECH 1 INDICATE ABS ENABLE RELAY
"ON" AND BATTERY VOLTAGE ABOVE 10
VOLTS?

® IGNITION "OFF.” MALFUNCTION IS NOT PRESENT AT THIS TIME.

® DISCONNECT ABS ENABLE RELAY. REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE.
® DISCONNECT 32-WAY EBCM CONNECTOR.
L]
L]

IGNITION “ON.™

USING } 39200, MEASURE THE VOLTAGE BETWEEN GROUND
AND TERMINAL “B3" OF THE 32-WAY EBCM HARNESS
CONNECTOR.

ISVOLTAGE 2 VOLTS OR LESS?

[ - b

@ ¢ IGNITION "OFF.” REPAIR SHORT TO VOLTAGE IN
® USING J 39200, MEASURE THE CKT 1632.
RESISTANCE BETWEEN TERMINAL
“C2" AND TERMINAL "C5" OF THE
ABS ENABLE RELAY.
IS RESISTANCE 40Q OR GREATER?

]

@ ¢ USING J 39200, MEASURE THE RESISTANCE | REPLACE ABS ENABLE RELAY. —l
BETWEEN TERMINALS “30” AND 87" OF ]
THE ABS ENABLE RELAY.
DOES 139200 DISPLAY RESISTANCE AS “OL"
(INFINITE)?
1
ves
@ ¢ INSPECT CKT 1632 AND TERMINAL “B3" OF THE REPLACE ABS ENABLE RELAY.

32-WAY EBCM CONNECTOR FOR DAMAGE
WHICH MAY RESULT IN A SHORT TO VOLTAGE
WITH ALL CONNECTORS CONNECTED. REPAIR
ALL DAMAGE iF EVIDENT.

¢ RECONNECT ALL CONNECTORS.

® IGNITION “ON.”
DOES DTC 18 SET AS A CURRENT DTC?

i

REPLACE EBCM. MALFUNCTION IS INTERMITTENT. REFERTO
"DIAGNOSTIC AIDS™ ON FACING PAGE.

AFTER ALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN.

7-7-93
NS 15707
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EBCM

873 YEL A7 | LF WHEEL SPEED SIGNAL
Low

ABS JUMPER HARNESS
rd p——
' E— 873 WHT A
3
E 830 BLK 8]
~=s €120
LF WHEEL SPEED SENSOR

830LTBLU —E LF WHEEL SPEED SIGNAL
_ — HIGH

DTC 21
LEFT FRONT WHEEL SPEED = 0

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 whose frequency is proportional to wheel speed. The
magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 21 can be set when the vehicle is not in an ABS stop. If the left front wheel
speed =0 and the vehicle’s reference speed is greater than 8 km/h (5 mph), a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned "ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. This step identifies a wheel speed sensor or
circuitry that is damaged and visibly apparent.

2. Checks to see that the wheel speed sensor coil is
within proper resistance values.

3. Verifies that the wheel speed sensor can generate

. anappropriate output signal.

4. This ensures that the wheel speed circuitry is not

* shorted together.

5. Ensures that the malfunction was not due to
physical damage.

Diagnostic Aids: An “Intermittent” malfunction

may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the
Tech 1, as described in “Tech 1 Diagnostics” found in
this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not
current, clear DTCs and simulate the effects of water

intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, etc.) above
24 km/h (15 mph) for at least 30 seconds. If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to "On-Vehicle Service” in
this section.
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DTC 21
{]important LEFT FRONT WHEEL

® WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE DIFFICULT TO LOCATE. SPEED =0
CARE SHOULD BE TAKEN NOT TO DISTURB ANY ELECTRICAL CONNECTIONS PRIOR TO AN e
INDICATED STEP OF THIS CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONNECTION

WILL NOT BE CORRECTED BEFORE THE SOURCE OF THE MALFUNCTION IS FOUND.

@ ® IGNITION "OFF.”

® PHYSICALLY INSPECT THE LEFT FRONT WHEEL SPEED SENSOR, LEFT FRONT

WHEEL SPEED SENSOR JUMPER HARNESS, AND CONNECTORS FOR DAMAGE.
IS PHYSICAL DAMAGE INDICATED?

YES

@ & DISCONNECT LEFT FRONT WHEEL SPEED SENSOR DIRECTLY AT SENSOR. REPLACE WHEEL SPEED SENSOR AND/OR
Bt o USING J 39200, MEASURE THE RESISTANCE BETWEEN SENSOR JUMPER HARNESS tF DAMAGED. DRIVE )
“TERMINALS “A” AND “B." - ' |'VEHICLE ABOVE 24 km/h {15 MPH) TO ENSURE |
IS RESISTANCE BETWEEN 1020 AND 1137Q WHEN SENSOR IS 20°C (GB‘TJ? DTC21 DOES NOT SET.

(IF TEMPERATURE OF THE SENSOR IS SUSPECTED TO BE OTHER THAN
20°C(68°F), REFER TO THE TABLE BELOW FOR APPLICABLE SENSOR
RESISTANCE VALUES; THE VALUES IN THE TABLE ARE FOR *
TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

L

@ ® WITH J 39200 STILL CONNECTED, SELECT A/C VOLTAGE SCALE. [ REPLACE WHEEL SPEED SENS.OR.—|
® SPIN WHEEL BY HAND WHILE OBSERVING VOLTAGE.
1S VOLTAGE AT LEAST 100 mV (VOLTAGE WILL mcnmse AS
WHEEL SPEED INCREASES)? .

| |
YES
O “C o ' o REPLACE WHEEL SPEED SENSOR. |

NO

® IGNITION “OFF.”

*® DISCONNECT 32-WAY EBCM CONNECTOR.

® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "A7"
AND “A8" OF THE 32-WAY EBCM HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

L |
| (5)['s iNspecT ckTs 830 AND 873 AND 32-WAY EBCM CONNECTOR FOR | REPAIR SHORT BETWEEN CKTs 830 AND 873. |
DAMAGE WHICH MAY RESULT IN A SHORT BETWEEN CKTs 830 AND 873 -

WITH ALL CONNECTORS CONNECTED. REPAIR ALLDAMAGE IF EVIDENT.

|'® RECONNECT ALL CONNECTORS.
| TESTDRIVE VEHICLE ABOVE 24 km/h (15 MPH) FOR AT LEAST 30 SECONDS.
' DOES DTC 21 SET AS A CURRENT DTC?

MALFUNCTION IS INTERMITTENT. REFER
TO “"DIAGNOSTIC AIDS” ON FACING PAGE.

FRONT WHEEL SPEED SENSOR

TEMPERATURE OF SENSOR
VS. SENSOR RESISTANCE
(APPROXIMATE)

TEMP. TEMP, RESISTANCE
{*C) (°F) (OHMS)
-34TO4. -30T040 804TO 1066

57043 4170110 956701240
44TO093 11170200 1112701463

7-9-93
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‘DTC 22

RIGHT FRONT WHEEL SPEED = 0
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 whose frequency is proportional to wheel speed. The

magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the
toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 22 can be set when the vehicle is not in an ABS stop. If the right front wheel
speed =0 and the vehicle's reference speed is greater than 8 km/h (5 mph), a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

DTC Chart Test Description: Number(s) below intrusion. Use the following procedure. Spray down

‘refer to circled number(s) on the diagnostic chart. the suspected area with a 5% salt water solution (two

1. This step identifies a wheel speed sensor or  teaspoons of salt to 12 oz. of water). Test drive vehicle
circuitry that is damaged and visibly apparent. over various road surfaces (bumps, turns, etc.) above

2. Checks to see that the wheel speed sensor coil is 24 km/h (15 mph) for at least 30 seconds. If DTC
within proper resistance values. returns, replace suspected harness.

3. Verifies that the wheel speed sensor can generate . Any circuitry, that is suspected as causing the
an appropriate output signal. intermittent complaint, should be thoroughly checked

4. This ensures that the wheel speed circuitry is not  for backed out terminals, improper mating, broken
shorted together. locks, improperly formed or damaged terminals, poor

5. Ensures that the malfunction was not due to  terminal to wiring connections or physical damage to
physical damage. the wiring harness.

. . Resistance of the wheel speed sensor will increase
Diagnostic Aids: An “Intermittent” malfunction  with an increase in sensor temperature.

may be caused by a poor connection, rubbed through When replacing a wheel speed sensor, mspect the
wire insulation, or a wire that is broken inside the  sensor terminals and harness connector for corrosion
insulation. “and/or water intrusion. If evidence of corrosion or

The frequency of the malfunction can be checked ~ water intrusion exists, replace wheel speed sensor
by using the enhanced diagnostic function of the  jumper harness. Likewise, if replacing a wheel speed
Tech 1, as described in “Tech 1 Diagnostics” found in  sensor jumper harness, inspect sensor terminals. If
this section. evidence of corrosion or water intrusion exists, replace

If the customer’s comments reflect that the ABS  wheel speed sensor. Refer to “On-Vehicle Service” in
warning lamp is “ON” only during moist thissection.
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not
current, clear DTCs and simulate the effects of water
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g

Important

® WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE DIFFICULT TO LOCATE. _ -
CARE SHOULD BE TAKEN NOT TO DISTURB ANY ELECTRICAL CONNECTIONS PRIOR TO AN ' WH E EL SPE E D - 0
INDICATED STEP OF THIS CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONNECTION

WILL NOT BE CORRECTED BEFORE THE SOU‘RCE OF THE MALFUNCTION IS FOUND.

DTC 22
RIGHT FRONT

©

e IGNITION "OFF
® PHYSICALLY INSPECT THE RIGHT FRONT WHEEL SPEED SENSOR, RIGHT FRONT
WHEEL SPEED SENSOR JUMPER HARNESS, AND CONNECTORS FOR DAMAGE.

IS PHYSICAL DAMAGE INDICATED?

YES

@ DISCONNECT RIGHT FRONT WHEEL SPEED SENSOR DIRECTLY AT SENSOR.
® USING J 39200, MEASURE THE RESISTANCE BETWEEN SENSOR

- TERMINALS "A" AND "B."
IS RESISTANCE BETWEEN 1020 AND 1137Q WHEN SENSOR IS 20‘((58°Fl?

(IF TEMPERATURE OF THE SENSOR IS SUSPECTED TO BE OTHER THAN 20°C

(68°F), REFER TO THE TABLE BELOW FOR APPLICABLE SENSOR _
RESISTANCE VALUES; THE VALUES IN THE TABLE ARE FOR TEMPERATURE
OF THE SENSOR, NOT AIR TEMPERATURE.)

*| VEHICLE ABOVE 24 km/h (15 MPH) TO ENSURE °

I

REPLACE WHEEL SPEED SENSOR AND/OR
JUMPER HARNESS IF DAMAGED. DRIVE

DTC 22 DOES NOT SET.

YES

® WITH } 39200 STILL CONNECTED, SELECT A/C VOLTAGE SCALE.
e SPIN WHEEL BY HAND WHILE OBSERVING VOLTAGE.

IS VOLTAGE AT LEAST 100 mV (VOLTAGE WILL INCREASE AS
. WHEEL SPEED INCREASES)? .

| REPLACE WHEEL SPEED SENSOR. |

¢ IGNITION “OFF."
® DISCONNECT 32-WAY EBCM CONNECTOR.
@ USING } 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "A3"

AND “A4” OF THE 32-WAY EBCM HARNESS CONNECTOR.
'DOES J 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

| REPLACE WHEEL SPEED SENSOR.

YES

" INSPECT CKTs 833 AND 872 AND 32-WAY EBCM CONNECTOR FOR
DAMAGE WHICH MAY RESULT IN A SHORT BETWEEN CKTs 833 AND 872 .
WITH ALL CONNECTORS CONNECTED. REPAIR ALL DAMAGE IF EVIDENT.
RECONNECT ALL CONNECTORS.

‘e TEST DRIVE VEHICLE ABOVE 24 km/h (15 MPH) FOR AT LEAST 30 SECONDS.

DOES DTC 22 SET AS'A CURRENT DTC?

| REPAIR SHORT BETWEEN CKTs 833 AND 872, |

" FRONT WHEEL SPEED SENSOR

'TEMPERATURE OF SENSOR
VS. SENSORRESISTANCE
(APPROXIMATE)

TEMP. TEMP. RESISTANCE
rc) () (OHMS)
-34704 -30TO40 804TO 1066

| sT043 4170110 95670 1240
44T093 11170200 111270 1463

NO

MALFUNCTION 1S INTERMITTENT. REFER
TO “DIAGNOSTIC AIDS” ON FACING PAGE.

-~ 7-9-93
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DTC 24
REAR WHEEL SPEED = 0'
Circuit Descrsptlon

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 whose frequency is proportional to wheel speed. The
magnitude of this signal is directly related to wheel speed and the proxlmlty of the wheel speed sensor to the

toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 24 can be set when the vehicle is not; in an ABS stop. If t.he rear wheel speed 0 and
the vehicle’s reference speed is greater than 8 km/h (5 mph), a malfunction exists.

Action Taken:

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. This step identifies a wheel speed sensor or
circuitry that is damaged and visibly apparent.

2. Checks to see that the wheel speed sensor coil is
within proper resistance values.

3. Verifies that the wheel speed sensor can generate
an appropriate output signal.

4. Verifies that the wheel speed circuitry is not
shorted together.

5. Ensures that the malfunction was not due to

physical damage.

Diagnostic Aids: An “Intermittent” malfunction

may be caused by a poor connection, rubbed through.
wire insulation, or a wire that is broken inside the.

insulation.
The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the

Tech 1, as described in “Tech 1 Diagnostics” found in

this section. .
If the customer’s comments reflect that the ABS

warning lamp is “ON” only during moist:

environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not

A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

current, clear DTCs and simulate the effects of water
intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, ete.) above
24 km/h (15 mph) for at least 30 seconds. If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing t.he
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. [f
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “"On-Vehicle Service” in

~ this section.
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| DTC24
9 |important

® WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE DIFFICULT TO LOCATE. REAR WHEEL
CARE SHOULD BE TAKEN NOT TO DISTURB ANY ELECTRICAL CONNECTIONS PRIOR TO AN __ SPEED =0
INDICATED STEP OF THIS CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONNECTION
WILL NOT BE CORRECTED BEFORE THE SOURCE OF THE MALFUNCTION IS FOUND.

@ * IGNITION "OFF.”

® PHYSICALLY INSPECT THE REAR WHEEL SPEED SENSOR, WHEEL SPEED
SENSOR JUMPER HARNESS, AND CONNECTORS FOR DAMAGE.
IS PHYSICAL DAMAGE INDICATED?

]

@ ® DISCONNECTREAR WHEEL SPEED SENSOR DIRECTLY AT SENSOR. REPLACE WHEEL SPEED SENSOR AND/OR
® USING J 39200, MEASURE THE RESISTANCE BETWEEN SENSOR WHEEL SPEED SENSOR JUMPER HARNESS IF
TERMINALS “A” AND “B." DAMAGED. DRIVE VEHICLE ABOVE 24 km/h ..
IS RESISTANCE BETWEEN 969 AND 1185Q WHEN SENSOR IS 20°C(68°F)? (15 MPH) TO ENSURE DTC 24 DOES NOT SET.

(IF TEMPERATURE OF THE SENSOR IS SUSPECTED TO BE OTHER THAN
20°C(68°F), REFER TO THE TABLE BELOW FOR APPLICABLE SENSOR
RESISTANCE VALUES; THE VALUES IN THE TABLE ARE FOR
TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

ves | - [vo]

@ ® WITH J 39200 STILL CONNECTED, SELECT A/C VOLTAGE SCALE. | REPLACE WHEEL SPEED SENSOR.
® VEHICLE TRANSMISSION IN NEUTRAL. _
e SPIN WHEEL BY HAND WHILE OBSERVING VOLTAGE.
IS VOLTAGE AT LEAST 100 mV (VOLTAGE WILL INCREASE AS
WHEEL SPEED INCREASES)?

(@)« 1cmimion “ore. [ REPLACE WHEEL SPEED SENSOR. |
* DISCONNECT 32-WAY EBCM CONNECTOR.
® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “A5”
AND "A6” OF THE 32-WAY EBCM HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS “OL” (INFINITE)?

@ e INSPECT CKTs882 AND 883 AND 32-WAY EBCM CONNECTOR FOR [ REPAIR SHORT BETWEEN CKTs 882 AND 883. |
DAMAGE WHICH MAY RESULT IN A SHORT BETWEEN CKTs 882 AND 883
WITH ALL CONNECTORS CONNECTED. REPAIR ALL DAMAGE IF EVIDENT.
© RECONNECT ALL CONNECTORS.
® TEST DRIVE VEHICLE ABOVE 24 km/h (15 MPH) FOR AT LEAST 30 SECONDS.
'DOES DTC 24 SET AS A CURRENT DTC?

MALFUNCTION IS INTERMITTENT. REFER
TO "DIAGNOSTIC AIDS™ ON FACING PAGE.

| RePLACE EBCM.

REAR WHEEL SPEED SENSOR

TEMPERATURE OF SENSOR
VS. SENSORRESISTANCE
(APPROXIMATE)

TEMP. - TEMP, RESISTANCE
°C °F OHMS
-347T04 -30TO40 763701110

5T043 41TO110 908TO 1292

. PS5 18177

-t
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DTC25 - |
LEFT FRONT EXCESSIVE WHEEL SPE ED VARIATION

Circuit Descnptlon

~ As a toothed ring passes by the wheel speed sensor, changes in l;he electromagnetlc field cause the wheel
speed sensor to produce a sinusoidal (AC) voltage signal whose frequency is proportional to wheel speed. The
magnitude of this signal is directly related to wheel speed and the proxlmlty of the wheel speed sensor to the

t.oothed ring, often referred to as the air gap.

DTC Will Set When: DTC 25 can be set when the l_:;rake is “OFF.” The__purpose of this test is to detect a
situation in which the left front wheel acceleration or deceleration is beyond specified limits.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. This step identifies a wheel speed sensor or
circuitry that is damaged and visibly apparent.

2. Checks to see that the wheel speed sensor coil is |

within proper resistance values.

'_3. Verifies that the wheel speed sensor can generate'

an appropriate output signal.

4. This ensures that the wheel speed c:rcmtry is not

~ shorted together.
5. Ensures that the malfunctlon was not due to
physwal damage . :

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the

Tech 1, as described in “Tech 1 Diagnostics” found in-

this section. _ _
If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly

inspected for signs of water intrusion. If DTC is not

. current, clear DTCs and simulate the effects of water

intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, etc.) above
24 km/h (15 mph) for at least 30 seconds. If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section.
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9 |iImportant

® WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE DIFFICULT TO LOCATE.
CARE SHOULD BE TAKEN NOT TO DISTURB ANY ELECTRICAL CONNECTIONS PRIOR TO AN
INDICATED STEP OF THIS CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONN ECTION

|©

WILL NOT BE CORRECTED BEFORE THE SOURCE OF THE MALFUNCTION IS FOUND.

DTC 25

LEFT FRONT
EXCESSIVE
WHEEL SPEED

® IGNITION "OFF.”
® PHYSICALLY INSPECT THE LEFT FRONT WHEEL SPEED SENSOR, LEFT FRONT
WHEEL SPEED SENSOR JUMPER HARNESS, AND CONNECTORS FOR DAMAGE.

IS PHYSICAL DAMAGE INDICATED?
I ;

OF
® DISCONNECT 32-WAY EBCM CONNECTOR.

® DISCONNECT LEFT FRONT WHEEL SPEED SENSOR DIRECTLY AT SENSOR.
¢ USINGJ 39200, MEASURE THE RESISTANCE BETWE EN SENSOR
TERMINALS "A” AND "B."

IS RESISTANCE BETWEEN 1020 AND 1137Q WHEN SENSOR IS 20°C (68°F)?
(IF TEMPERATURE OF THE SENSOR IS SUSPECTED TO BE OTHER THAN
20°C(68°F), REFER TO THE TABLE BELOW FOR APPLICABLE SENSOR
RESISTANCE VALUES; THE VALUES IN THE TABLE ARE FOR
TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

YES

VARIATION

DTC 25 DOES NOT SET.

REPLACE WHEEL SPEED SENSOR AND/OR
JUMPER HARNESS IF DAMAGED. DRIVE -
VEHICLE ABOVE 24 km/h {15 MPH) TO ENSURE

YES

¢ WITH ) 39200 STILL CONNECTED, SELECT A/CVOLTAGE SCALE.
¢ SPIN WHEEL BY HAND WHILE OBSERVING VOLTAGE.
IS VOLTAGE AT LEAST 100 mV (VOLTAGE WILL INCREASE AS
WHEEL SPEED INCREASES)?

| REPLACE WHEEL SPEED SENSOR. |

YES

IGNITION "OFF.”

& USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “A7"
AND "A8" OF THE 32-WAY EBCM HARNESS CONNECTOR.
_ DOES ) 39200 DISPLAY RESISTANCE AS “OL"” {INFINITE)?
1

| REPLACE WHEEL SPEED SENSOR.

YES

® INSPECT CKTs 830 AND 873 AND 32-WAY EBCM CONNECTOR FOR
DAMAGE WHICH MAY RESULT IN A SHORT BETWEEN CKTs 830 AND 873
WITH ALL CONNECTORS CONNECTED. REPAIR ALLDAMAGE IF EVIDENT.

¢ RECONNECT ALL CONNECTORS.

® TEST DRIVE VEHICLE ABOVE 24 km/h (15 MPH) FOR AT LEAST 30 SECONDS.
DOES DTC 25 SET AS A CURRENT DTC?

| REPAIR SHORT BETWEEN CKTs 830 AND 873. |

REPLACE EBCM.

MALFUNCTION IS INTERMITTENT, REFER

FRONT WHEEL SPEED SENSOR

TO "DIAGNOSTIC AIDS” ON FACING PAGE.

TEMPERATURE OF SENSOR
VS. SENSOR RESISTANCE
(APPROXIMATE)

TEMP. TEMP. RESISTANCE
Q- (R (OHMS)
-34704 -30TO40 804TQ 1066
5TO43 4170110 956TO 1240
447093 11170200 1112TO 1463

7-9-93
PS 18185
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DTC 26
RIGHT FRONT EXCESSIVE WHEEL SPEED VARIATION

Circuit Description:

As a toothed ring passes by the wheel speed sensor, changes in the electromagnetlc field cause the wheel
speed sensor to produce a sinusoidal (AC) voltage signal whose frequency is proportional to wheel speed. The
magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

‘toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 26 can be set when the brake is “OFF.” The purpose of th_is test is to detect a
situation in which the right front wheel acceleration or deceleration is beyond specified limits.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned "ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. This step identifies a wheel speed sensor or
circuitry that is damaged and visibly apparent.

2. Checks to see that the wheel speed sensor coil is
within proper resistance values.

3. Verifies that the wheel speed sensor can generate :

an appropriate output signal.
4. This ensures that the wheel speed circuitry is not
"~ shorted together.
5. Ensures that the malfunction was not due to
physical damage.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through

wire insulation, or a wire that is broken inside the

insulation.
The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the

Tech 1, as described in “Tech 1 Diagnostics” found in-

this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not

current, clear DTCs and simulate the effects of water
intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
téaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, etc.) above
24 km/h (15 mph) for at least 30 seconds. If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causmg the
intermittent complaint, should be thoroughly ¢hecked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section.
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9 [important
® WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE DIFFICULT TO LOCATE. RIGHT FRONT
CARE SHOULD BE TAKEN NOT TO DISTURB ANY ELECTRICAL CONNECTIONS PRIOR TO AN EXCESSIVE
INDICATED STEP OF THIS CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONNECTION WHEEL SPEED
WILL NOT BE CORRECTED BEFORE THE SOURCE OF THE MALFUNCTION IS FOUND.
: VARIATION

[®

® IGNITION "OFF." - _
® PHYSICALLY INSPECT THE RIGHT FRONT WHEEL SPEED SENSOR, RIGHT FR

IS PHYSICAL DAMAGE INDICATED?

WHEEL SPEED SENSOR JUMPER HARNESS, AND CONNECTORS FOR DAMAGE.

ONT

)

® DISCONNECT RIGHT FRONT WHEEL SPEED SENSORDIRECTLY AT SENSOR.
® USING ) 39200, MEASURE THE RESISTANCE BETWEEN SENSOR
TERMINALS "A"” AND "8." . .
IS RESISTANCE BETWEEN 1020 AND 1137Q WHEN SENSOR IS 20°C (68°F)?

{68°F), REFER TO THE TABLE BELOW FOR APPLICABLE SENSOR
RESISTANCE VALUES, THE VALUES IN THE TABLE ARE FOR TEMPERATURE
OF THE SENSOR, NOT AIR TEMPERATURE.) '

(IF TEMPERATURE OF THE SENSOR IS SUSPECTED TO BE OTHER THAN 20°C

REPLACE WHEEL SPEED SENSOR AND/OR
JUMPER HARNESS IF DAMAGED. DRIVE
VEHICLE ABOVE 24 km/h (15 MPH) TO ENSURE
DTC 26 DOES NOT SET.

©

YES

® WITHJ 39200 STILL CONNECTED, SELECT A/C VOLTAGE SCALE.
® SPIN WHEEL BY HAND WHILE OBSERVING VOLTAGE. \
IS VOLTAGE AT LEAST 100 mV (VOLTAGE WILL INCREASE AS
WHEEL SPEED INCREASES)?

[ RePLACE WHEEL SPEED SENSOR.

YES

® IGNITION "OFF.”

® DISCONNECT 32-WAY EBCM CONNECTOR.

® USINGJ 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “A3"
AND "A4” OF THE 32-WAY EBCM HARNESS CONNECTOR.

DOES 139200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

[ REPLACE WHEEL SPEED SENSOR. '

YES

@ INSPECT CKTs833 AND 872 AND 32-WAY EBCM CONNECTOR FOR
DAMAGE WHICH MAY RESULT IN A SHORT BETWEEN CKTs 833 AND 872
WITH ALL CONNECTORS CONNECTED. REPAIR ALLDAMAGE IF EVIDENT.

¢ RECONNECT ALL CONNECTORS.

® TEST DRIVE VEHICLE ABOVE 24 km/h (15 MPH) FOR AT LEAST 30 SECONDS.

DOES DTC 26 SET AS A CURRENT DTC?

| REPAIR SHORT BETWEEN CKTs 833 AND 872.

FRONT WHEEL SPEED SENSOR

TEMPERATURE OF SENSOR
VS. SENSOR RESISTANCE
(APPROXIMATE)

TEMP. TEMP. RESISTANCE

(°C) (°F) (OHMS)
-34TO4  -30TO40 804TO 1066

5TO43 4170110 956TO 1240
44T093 11170200 111270 1463

MALFUNCTION iS INTERMITTENT. REFER
TO “DIAGNOSTIC AIDS” ON FACING PAGE.

7-9-93
P$ 18173
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DTC 28
REAR EXCESSIVE WHEEL SPEED VARIATION

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 whose frequency is proportional to wheel speed. The
magmtude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 28 can be set when the brake is "OFF.” The purpose of this test is to detect a
situation in which the right rear wheel acceleration or deceleration is beyond specified limits.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. This step identifies a wheel speed sensor or
circuitry that is damaged and visibly apparent.

2. Checks to see that the wheel speed sensor coil is
within proper resistance values.

3. Verifies that the wheel speed sensor can generate
an appropriate output signal.

4. This ensures that the wheel speed circuitry is not

shorted together.

5. Ensures that the malfunction was not due to
physical damage.

6. Checks rear sensor toothed ring for physical
damage.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the

Tech 1, as described in "Tech 1 Diagnostics” found in

this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all

wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not
current, clear DTCs and simulate the effects of water
intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, etc.) above
24 km/h (15 mph) for at least 30 seconds. If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section.
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DTC 28

9 Important

® WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE DIFFICULT TO LOCATE. REAR EXCESSIVE
CARE SHOULD BE TAKEN NOT TO DISTURB ANY ELECTRICAL CONNECTIONS PRIOR TO AN WHEEL SPEED
INDICATED STEP OF THIS CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONNECTION
WILL NOT BE CORRECTED BEFORE THE SOURCE OF THE MALFUNCTION IS FOUND. VARIATION

l@ © IGNITION “OFF.”
e PHYSICALLY INSPECT THE REAR WHEEL SPEED SENSOR, WHEEL SPEED
SENSOR JUMPER HARNESS, AND CONNECTORS FOR DAMAGE.
1S PHYSICAL DAMAGE INDICATED?

@ ® DISCONNECT REAR WHEEL SPEED SENSOR DIRECTLY AT SENSOR. REPLACE WHEEL SPEED SENSOR
¢ USING J 39200, MEASURE THE RESISTANCE BETWEEN SENSOR TERMINALS “A” AND AND/OR WHEEL SPEED SENSOR
“B." JUMPER HARNESS IF DAMAGED.
ISRESISTANCE BETWEEN 969 AND 1185Q WHEN SENSOR IS 20°C {68°F)? DRIVE VEHICLE ABOVE 24 km/h
(IF TEMPERATURE OF THE SENSOR IS SUSPECTED TO BE OTHER THAN 20°C (68°F), REFER *| | (15 MPH) TO ENSURE DTC 28
TO THE TABLE BELOW FOR APPLICABLE SENSOR RESISTANCE VALUES; THE VALUES IN DOES NOT SET.
THE TABLE ARE FOR TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

YES _ )

(3[e WITH139200 STILL CONNECTED, SELECT A/C VOLTAGE SCALE, _
® VEHICLE TRANSMISSION IN NEUTRAL. | [RepLace wriees SPEED SENSOR.
o SPIN WHEEL BY HAND WHILE OBSERVING VOLTAGE.
IS VOLTAGE ATLEAST 100 mV (VOLTAGE WILL INCREASE AS
WHEEL SPEED INCREASES)?

]

® IGNITION "OFF."” | REPLACE WHEEL SPEED SENSOR. | |
® DISCONNECT 32-WAY EBCM CONNECTOR.
® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "AS”
AND "A6" OF THE 32-WAY EBCM HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS "OL" (INFINITE)?

5 . _ =

@ ‘@ INSPECT CKTs 882 AND 883 AND 32-WAY EBCM CONNECTOR FOR DAMAGE WHICH MAY REPAIR SHORT BETWEEN CKTs
RESULT IN A SHORT BETWEEN CKTs 882 AND 883 WITH ALL CONNECTORS CONNECTED. 882 AND 883.
REPAIR ALL DAMAGE IF EVIDENT.

® RECONNECT ALL CONNECTORS.

e TEST DRIVE VEHICLE ABOVE 24 km/h (15 MPH) FOR AT LE&ST 30 SECONDS.
DOES DTC28 SET AS A CURRENT DTC?

@ ® INSPECT REAR SENSOR TOOTHED RING IN REAR AXLE DIFFERENTIAL FOR MALFUNCTION 1S
MISSING TEETH OR OTHER PHYSICAL DAMAGE. REFERTO SECTION 4B. INTERMITTENT. REFERTO
IS ANY PHYSICAL DAMAGE INDICATED? “DIAGNOSTIC AIDS” ON
— FACING PAGE.
Eﬂ] _ REAR WHEEL SPEED SENSOR YES
TEMPERATURE OF SENSOR
REPLACE EBCM. VS. SENSOR RESISTANCE _ REPLACE TOOTHED RING.
(APPROXIMATE) REFER TO SECTION 48.
TEMP. TEMP. RESISTANCE
°C R\ OHMS;
34704 -30T040 763TO1110
57043 41TO110 908T0 1292
447093 11170200 1057710 1525 - 7-16-93
: PS 18177
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DTC 32

(Page 1 0f3)
LF WHEEL SPEED SNR CKT OPEN OR SHORT TO GND/BATT

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 whose frequency is proportional to wheel speed. The
magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed ring often referred to as the air gap.

DTC Will Set When: DTC 32 can be set anytime after initialization. If either of the left front wheel speed
circuits are open or shorted to voltage or ground, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for proper resistance of the wheel speed
sensor coil.

2. Checks for a short to ground in the wheel speed

' sensor wiring.

3. Checks for a short to voltage in the wheel speed

sensor wiring.

Checks for a short to voltage in CKT 873.

Checks for a short to voltage in CKT 830.

Ensures that the malfunction was not due to

physical damage of the circuitry.

Bl

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

- The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the
Tech 1, as described in “Tech 1 Diagnostics” found in
this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not

current, clear DTCs and simulate the effects of water
intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, etc.) above
24 km/h (15 mph) for at least 30 seconds. I[f DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section.
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0]

Important

& WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE
DIFFICULT TO LOCATE. CARE SHOULD BE TAKEN NOT TO DISTURB ANY

ELECTRICAL CONNECTIONS PRIOR TO AN INDICATED STEP OF THIS

CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONNECTION WILL
NOT BE CORRECTED BEFORE THE SOURCE OF THE MALFUNCTION IS
FOUND.

DTC 32

(Page 1 of 3)
LF WHEEL SPEED SNR CKT

OPEN OR SHORT TO GND/BATT

¢ IGNITION "OFF."”

® USING A5% SALT WATER SOLUTION (TWO TEASPOONS OF SALT TO 12 OZ. WATER), THOROUGHLY SPRAY THE LEFT

FRONT WHEEL SPEED SENSOR JUMPER HARNESS.
¢ DISCONNECT 32-WAY EBCM HARNESS CONNECTOR.

® USING ) 39200, MEASURE THE RESISTANCE BETWEEN TERMINALS “A7” AND "A8" OF THE 32-WAY EBCM HARNESS

CONNECTOR.

IS RESISTANCE BETWEEN 1020 AND 1137Q WHEN SENSOR IS 20°C (68°F)? (IF TEMPERATURE OF SENSOR IS SUSPECTED TO
OTHER THAN 20°C(68°F), REFER TO THE TABLE ON PAGE 2 OF 2 OF THIS DTC CHART FOR APPLICABLE SENSOR RESISTANCE
VALUES; THE VALUES IN THE TABLE ARE FOR TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

YES

® MEASURE THE RESISTANCE BETWEEN GROUND AND TERMINAL “A7"
OF THE 32-WAY EBCM HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS "OL" (INFINITE)?

.@..

'.! ______________ =

| DIAGNOSIS CONTINUED
1 ON PAGE 2 OF 3 OF THIS
! DTCCHART.

©

® IGNITION "ON.”

® USING 139200, MEASURE THE VOLTAGE BETWEEN GROUND AND
TERMINAL “A7” OF THE 32-WAY EBCM HARNESS CONNECTOR.
IS VOLTAGE 1 VOLT OR LESS?

B

' DIAGNOSIS CONTINUED
1 ON PAGE 3 OF 3 OF THIS
! DTCCHART.

YES

® IGNITION "OFF.” @
.

DISCONNECT LEFT FRONT WHEEL SPEED SENSOR DIRECTLY AT
SENSOR.

IGNITION "ON."

USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND AND
TERMINAL “A7” OF THE 32-WAY EBCM HARNESS CONNECTOR.

IS VOLTAGE 1 VOLT OR LESS?

[ves] NO

® USING J 39200, MEASURE THE REPAIRSHORT TQ
VOLTAGE BETWEEN GROUND AND VOLTAGE IN CKT 873.
TERMINAL “A8" OF THE 32-WAY
EBCM HARNESS CONNECTOR.
IS VOLTAGE 1 VOLT OR LESS?

MALFUNCTION IS INTERMITTENT. REPAIR SHORT
INSPECT ALL CONNECTORS AND TO VOLTAGEIN
HARNESSES FOR DAMAGE WHICH CKT 830.

MAY RESULT IN A SHORT TO VOLTAGE

WHEN ALL COMPONENTS ARE

CONNECTED. REPAIR ALL DAMAGE IF
FOUND. REFER TO "DIAGNOSTIC AIDS”
ON FACING PAGE FOR MORE
INFORMATION.

® IGNITION “OFF.”

® INSPECT TERMINALS "A7” AND "A8" OF THE
32-WAY EBCM HARNESS CONNECTOR FOR
POOR TERMINAL CONTACT AND
CONTAMINATION. ALSO INSPECT CKTs 830
AND 873 FOR DAMAGE WHICH MAY RESULT
IN AN OPEN CIRCUIT, SHORT TO GROUND, OR
SHORT TO VOLTAGE. REPAIR ALL DAMAGE IF
EVIDENT.

® RECONNECT ALL CONNECTORS.

® IGNITION "ON.” .
DOES DTC 32 SET AS A CURRENTDTC?

| REPLACE EBCM. I MALFUNCTION 1S

INTERMITTENT. REFERTO
"DIAGNOSTIC AIDS” ON
FACING PAGE. '

7-9-93
NS 15712
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DTC32

(Page 2 of 3)
LF WHEEL SPEED SNR CKT OPEN OR SHORT TO GND/BA1T

Circuit Descrlptlon.

~ 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 whose frequency is proportional to wheel speed. The
magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed ring often referred to as the air gap.

DTC Will Set When: DTC 32 can be set anytime after initialization. If elther of the left front wheel speed
circuits are open or shorted to voltage or ground, a malfunction exists.

Action Taken:

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

7. Checks for high resistance in CKT 873.

8. Checks for high resistance in CKT 830.

9. Verifies proper resistance of the wheel speed
sensor coil

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the
Tech 1, as described in “Tech 1 Diagnostics” found in
this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not
current, clear DTCs and simulate the effects of water
intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, ete.) above

A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned "ON.”

24 km/h (15 mph) for at least 30 seconds.
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If évidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section.

If DTC
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: DIAGNOSIS CONTINUED |
| FROM PAGE 1 OF 3OF THIS !
| DTC CHART. i

o 3

DTC 32

(Page 2 of 3)
LF WHEEL SPEED SNR CKT
OPEN OR SHORT TO GND/BATT

® DISCONNECT LEFT FRONT WHEEL SPEED SENSORDIRECTLY AT
SENSOR.

® USING ) 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “A7"
OF THE 32-WAY EBCM HARNESS CONNECTOR AND TERMINAL “B” OF
THE LEFT FRONT WHEEL SPEED SENSOR HARNESS CONNECTOR.
ISRESISTANCE 222 ORLESS?

I

YES

NO

¢ USING ) 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL
"A8" OF THE 32-WAY EBCM HARNESS CONNECTOR AND TERMINAL
“A" OF THE LEFT FRONT WHEEL SPEED SENSOR HARNESS
CONNECTOR.
ISRESISTANCE 2Q ORLESS?

REPAIR HIGH RESISTANCE IN CKT 873 (WHEEL
SPEED SENSOR JUMPER MUST BE REPLACED IF
DAMAGED)

YES

* USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL
“A" AND TERMINAL “B" OF THE LEFT FRONT WHEEL SPEED
SENSOR CONNECTOR. .

IS RESISTANCE BETWEEN 1020 AND 11370 WHEN SENSOR IS 20°C
(68°F)? (IF TEMPERATURE OF SENSOR IS SUSPECTED TO OTHER
THAN 20°C(68°F), REFER TO THE TABLE BELOW FOR APPLICABLE
SENSOR RESISTANCE VALUES; THE VALUES IN THE TABLE ARE
FOR TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

REPAIR HIGH RESISTANCE IN CKT 830 (WHEEL
SPEED SENSOR JUMPER MUST BE REPLACED IF
DAMAGED).

YES

MALFUNCTION IS INTERMITTENT. INSPECT ALL CONNECTORS AND
HARNESSES FOR DAMAGE WHICH MAY RESULT IN HIGH .
RESISTANCE WHEN ALL COMPONENTS ARE CONNECTED. REFERTO
"DIAGNOSTIC AIDS” ON FACING PAGE FOR MORE INFORMATION.
REPAIR ALL DAMAGE IF FOUND. '

| RePLACE WHEEL SPEED SENSOR.

FRONT WHEEL SPEED SENSOR
~ TEMPERATURE OF SENSOR

VS. SENSOR RESISTANCE
(APPROXIMATE)

Q) (°F) (OHMS)

TEMP. TEMP. RESISTANCE

-34T04 -30 TO 40 804 T0O 1066
5T043 4170110 956 TO 1240
447093 11170200 1112T0 1463

7-9-93
PS 18996
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DTC 32

(Page 3 of 3)
LF WHEEL SPEED SNR CKT OPEN OR SHORT TO GND/BATT

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 whose frequency is proportional to wheel speed. The
magmtude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed rmg often referred to as the air gap.

DTC Will Set When: DTC 32 can be set anytime after initialization. If either of the left front wheel speed
circuits are open or shorted to voltage or ground, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

10. Checks for a short to ground in CKT 873.

11. Checks for a short to ground in CKT 830.

-12. Checks for a short to ground in the wheel speed
sensor jumper harness.

13. Verifies that the wheel speed sensor is not
internally shorted to ground.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
'wire insulation, or a wire that is broken inside the
‘insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the
Tech 1, as described in “Tech 1 Diagnostics” found in
this section.

- If the customer’s comments reflect that the ABS
‘warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not
current, clear DTCs and simulate the effects of water
‘intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle

over various road surfaces (bumps, turns, etc.) above
24 km/h (15 mph) for at least 30 seconds. If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

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

. When replacing a wheel speed sensor, inspect the

sensor terminals and harness connector for cerrosion

and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section.
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- DIAGNOSIS CONTINUED = |
| FROM PAGE 1 OF 3OF THIS |
| DTC CHART. [

________________ J
" "

¢ DISCONNECT CONNECTOR C120 (LOCATED LH INNER
FRAME RAIL). :

¢ USINGJ 39200, MEASURE THE RESISTANCE BETWEEN
GROUND AND TERMINAL “A7“ OF THE 32-WAY EBCM
HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

DTC 32

(Page 3 of 3)
LF WHEEL SPEED SNR CKT OPEN
~ ORSHORTTO GND/BATT

YES

® USINGJ 39200, MEASURE THE RESISTANCE BETWEEN GROUND
AND TERMINAL “A8" OF THE 32-WAY EBCM HARNESS
. CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS “OL” {INFINITE)"

REPAIR SHORT TO
GROUND IN CKT 873.

| 1
YES NO
® THOROUGHLY RESPRAY THE LEFT FRONT WHEEL SPEED SENSOR REPAIR'SHORT TO

JUMPER HARNESS WITH THE SALT WATER SOLUTION.

IMPORTANT: DO NdT ALLOW WATER TO ENTER ANY IWHEEL
SPEED SENSOR CONNECTOR.

® DISCONNECT LEFT FRONT WHEEL SPEED SENSOR DIRECTLY AT
SENSOR.
® USING J 39200, MEASURE THE RESISTANCE BETWEEN GROUND

SENSOR HARNESS CONNECTOR.
DOES 139200 DISPLAY RESISTANCE AS "OL (INFINITE} FOR BOTH
MEASUREMENTS?

*~ AND TERMINAL "A,” THEN “B” OF THE LEFT FRONT WHEEL SPEED | ~

GROUND IN CKT 830.

[ves]

® USINGJ 39200, MEASURE THE RESISTANCE BETWEEN GROUND
AND TERMINAL "A" OF THE LEFT FRONT WHEEL SPEED
SENSOR CONNECTOR.

DOES J 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)?

REPLACE LEFT FRONT WHEEL
SPEED SENSOR JUMPER HARNESS.

YES

MALFUNCTION IS INTERMITTENT. INSPECT ALL CONNECTORS AND

| HARNESSES FOR DAMAGE WHICH MAY RESULT IN A SHORTTO

GROUND WHEN ALL COMPONENTS ARE CONNECTED. PAY
PARTICULAR ATTENTION TO THE JUMPER HARNESS, SMALL NICKS
OR CUTS CAN CAUSE A MALFUNCTION. REPAIR ANY DAMAGE IF
FOUND. JUMPER HARNESS MUST BE REPLACED IF DAMAGED.
REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE FOR MORE
INFORMATION.

| REPLACE WHEEL SPEED SENSOR. ]

7-10-93
PS5 18997
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DTC 33

: (Page 1 of 3)
RF WHEEL SPEED SNR CKT OPEN OR SHORT TO GND/BATT

Circuit Description:

As a toothed ring passes by the wheel speed sensor, changes in the electromagnetlc field cause the wheel
speed sensor to produce a sinusoidal (AC) voltage szgnal whose frequency is proportional to wheel speed. The
magmtude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 33 can be set anytime after initialization. If either of the right front wheel speed
circuits are open or shorted to voltage or ground, a malfunctlon exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for proper resistance of the wheel speed
sensor coil.

2. Checks for a short to ground in the wheel speed
sensor wiring.

3. Checks for a short to voltage in the wheel speed
sensor wiring.

4. Checks for a short to voltage in CKT 833

5. Checks for a short to voltage in CKT 872.

6. Ensures that the malfunction was not due to
physical damage of the circuitry.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the
Tech 1, as described in "Tech 1 Diagnostics” found in
this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not

current, clear DTCs and simulate the effects of water
intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, etc.) above
24 km/h (15 mph) for at least 30 seconds. If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connectlons or physu:al damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. [f
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section.
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9 |important

® WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE
DIFFICULT TO LOCATE. CARE SHOULD BE TAKEN NOT TO DISTURB ANY
ELECTRICAL CONNECTIONS PRIOR TO AN INDICATED STEP OF THIS
CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONNECTION WILL
NOT BE CORRECTED BEFORE THE SOURCE OF THE MALFUNCTION IS
FOUND.

F]

DTC33

(Page 1 of 3)

'GND/BATT

RF WHEEL SPEED SNR CKT
OPEN OR SHORTTO

@ ® IGNITION “OFF."

FRONT WHEEL SPEED SENSOR JUMPER HARNESS.
® DISCONNECT 32-WAY EBCM HARNESS CONNECTOR.

CONNECTOR.

® USING A 5% SALT WATER SOLUTION (TWO TEASPOONS OF SALT TO 12 0Z. WATER), THOROUGHLY SPRAY THE RIGHT

® USING ] 39200, MEASURE THE RESISTANCE BETWEEN TERMINALS “A3" AND “A4” OF THE 32-WAY EBCM HARNESS

IS RESISTANCE BETWEEN 1020 AND 1137Q WHEN SENSOR S 20°C (68°F)? (IF TEMPERATURE OF SENSOR IS SUSPECTED TO
OTHER THAN 20°C (68°F), REFER TO THE TABLE ONPAGE 2 OF 2 OF. THIS DTCCHART FOR APPLICABLE SENSOR RESISTANCE
VALUES,; THE VALUES IN THE TABLE ARE FOR TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

L

[ves]

l@ ® MEASURE THE RESISTANCE BETWEEN GROUND AND TERMINAL “A3"
OF THE 32-WAY EBCM HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS “OL” (INFINITE)?

_____________

r B - - A
! DIAGNOSIS CONTINUED - !
{ ONPAGE2OF3OFTHIS |
| DTCCHART. [

'@ ® IGNITION "ON.”
® USINGJ 39200, MEASURE THE VOLTAGE BETWEEN GROUND AND

TERMINAL "A3” OF THE 32-WAY EBCM HARNESS CONNECTOR.
IS VOLTAGE 1 VOLT ORLESS?

g -

' DIAGNOSIS CONTINUED !
| ON PAGE 3 OF 3 OF THIS i
! DTC CHART. : dow

| ves

¢ DISCONNECTRIGHT FRONT WHEEL SPEED SENSOR DIRECTLY AT
SENSOR.
® IGNITION "ON.”
e USING } 39200, MEASURE THE VOLTAGE BETWE EN GROUND AND
’ TERMINAL "A3" OF THE 32-WAY EBCM HARNESS CONNECTOR
ISVOLTAGE 1 VOLT ORLESS?

e

[@ ® USING ) 39200, MEASURE THE REPAIR SHORTTO
VOLTAGE BETWEEN GROUND AND VOLTAGE IN CKT 833.
TERMINAL “A4" OF THE 32-WAY i i i

EBCM HARNESS CONNECTOR.
15 VOLTAGE_l VOLT OR LESS?

[ves |
MALFUNCTION IS INTERMITTENT. REPAIR SHORT
INSPECT ALLCONNECTORS AND TOVOLTAGEIN
HARNESSES FOR DAMAGE WHICH CKT 872,

MAY RESULT IN A SHORT TO VOLTAGE .
WHEN ALL COMPONENTS ARE

CONNECTED. REPAIR ALL DAMAGE IF
FOUND. REFER TO "DIAGNOSTIC AIDS"
ON FACING PAGE FOR MORE
INFORMATION,

“@o IGNITION “OFF.” — Ce ®.

IGNITION " OFF."

INSPECT TERMINALS "A3” AND “A4" OF THE
- 32-WAY EBCM HARNESS CONNECTOR FOR

POOR TERMINAL CONTACT AND

CONTAMINATION. ALSO INSPECT CKTs 833
AND 872 FOR DAMAGE WHICH MAY RESULT
IN AN OPEN CIRCUIT, SHORT TO GROUND, OR
SHORT TO VOLTAGE. REPAIR ALL DAMAGE IF

EVIDENT.

RECONNECT ALL CONNECTORS.
IGNITION “ON.” .

DOESDTC33 SET AS A CURRENT DTC’

| -

3] -

|REPLACE EBCM. ] © | MALFUNCTION IS

FACING PAGE.

INTERMITTENT. REFER TO
“"DIAGNOSTIC AIDS” ON

7893

NS 15713
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"DTC 33
(Page 2 of 3)

RF WHEEL SPEED SNR CKT OPEN OR SHORT TO GND/BATT
Circuit Description:

As a toothed ring passes by the wheel speed sensor, changes in the electromagnetlc field cause the wheel
‘speed sensor to produce a sinusoidal (AC) voltage signal whose frequency is proportional to wheel speed. The
magmtude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the
toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 33 can be set anytlme after 1mt1allzatlon If elt.her of the nght front wheel speed
circuits are open or shorted to voltage or ground a malfunctmn exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”
DTC Chart Test Description: Number(s) below 24 km/h (15 mph) for at least 30 seconds. If DTC

refer to circled number(s) on the diagnostic chart. returns, replace suspected harness. '
7. Checks for high resistance in CKT 833. . Any circuitry, that is suspected as causing the
8. Checks for high resistance in CKT 872. intermittent complaint, should be thoroughly checked
9. Verifies proper resistance of the wheel speed  for backed out terminals, improper mating, broken
sensor coil. . locks, improperly formed or damaged terminals, poor

_ - terminal to wiring connections or physical damage to
Diagnostic Aids: An “Intermittent” malfunction the wiring harness.

may be caused by a poor connection, rubbed through " Resistance of the wheel speed sensor will increase
wire insulation, or a wire that is broken inside the  withan increase in sensor temperature. :
insulation. When replacing a wheel speed sensor, inspect the

The frequency of the malfunction can be checked  sensor terminals and harness connector for corrosion
by using the enhanced diagnostic function of the  and/or water intrusion. If evidence of corrosion or
‘Tech 1, as described in "Tech 1 Diagnostics” found in ~ water intrusion exists, replace wheel speed sensor
this section. : jumper harness. Likewise, if replacing a wheel speed

If the customer’s comments reflect that the ABS = sensor jumper harness, inspect sensor terminals. If
warning lamp is “ON” only during moist evidence of corrosion or water intrusion exists, replace
environmental changes (rain, snow, vehicle wash), all  wheel speed sensor. Refer to “On-Vehicle Service” in
wheel speed sensor circuitry should be thoroughly  thissection.
inspected for signs of water intrusion. If DTC is not
current, clear DTCs and simulate the effects of water
intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, ete.) above
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DTC33

(Page 2 of 3)
RF WHEEL SPEED SNR CKT
OPEN OR SHORT TO GND/BATT

1 DIAGNOSIS CONTINUED
' FROM PAGE 1 OF 3 OF THIS
| DTCCHART.

R

@ ® DISCONNECTRIGHT FRONT WHEEL SPEED SENSOR DIRECTLY AT
SENSOR.

¢ USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "A3"
OF THE 32-WAY EBCM HARNESS CONNECTOR AND TERMINAL “A" OF
THE RIGHT FRONT WHEEL SPEED SENSOR HARNESS CONNECTOR.
IS RESISTANCE 22 OR LESS?

| -

® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL REPAIR HIGH RESISTANCE IN CKT 833 (WHEEL
“A4" OF THE 32-WAY EBCM HARNESS CONNECTOR AND TERMINAL | -| SPEED SENSOR JUMPER MUST BE REPLACED IF

“B" OF THE RIGHT FRONT WHEEL SPEED SENSOR HARNESS . DAMAGED).

CONNECTOR. '

IS RESISTANCE 2Q OR LESS?

ves

@ ¢ USING ] 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL REPAIR HIGH RESISTANCE IN CKT 872 (WHEEL:
“A" AND TERMINAL “B” OF THE RIGHT FRONT WHEEL SPEED SPEED SENSOR JUMPER MUST BE RE?LACED iF
SENSOR CONNECTOR. | DAMAGED).

IS RESISTANCE BETWEEN 1020 AND 1137Q WHEN SENSOR 15 20°C
(68°F)? (IF TEMPERATURE OF SENSOR IS SUSPECTED TO OTHER
THAN 20°C(68°F), REFER TO THE TABLE BELOW FOR APPLICABLE
SENSOR RESISTANCE VALUES; THE VALUES IN THE TABLE ARE
FOR TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

MALFUNCTION IS INTERMITTENT. INSPECT ALL CONNECTORS AND l REPLACE WHEEL SPEED SENSOR.
HARNESSES FOR DAMAGE WHICH MAY RESULT IN HIGH
RESISTANCE WHEN ALL COMPONENTS ARE CONNECTED. REFERTO
“DIAGNOSTIC AIDS” ON FACING PAGE FOR MORE INFORMATION
REPAIR ALL DAMAGE IF FOUND

FRONT WHEEL SPEED SENSOR

TEMPERATURE OF SENSOR
VS. SENSOR RESISTANCE
(APPROXIMATE)

TEMP. TEMP.  RESISTANCE
Q) (°F) . (OHMS)

-34T04 -30 TO 40 804TO 1066
57043 4170110 956 TO 1240
447093 11170200 111270 1463

79-93
PS 18994
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DTC33
(Page 3 of 3)
RF WHEEL SPEED SNR CKT OPEN OR SHORT TO GND/BATT

Circuit DeSCl’IptIOI'I‘

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 whose frequency is proportional to wheel speed. The
‘magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to t.he

‘toothed rmg, often referred to as the air gap.

DTC Will Set When: D'I‘C 33 can be set anytime aﬁer mltlahz.atmn If e:ther of the right front wheel speed
circuits are open or shorted to voltage or ground, a malfunction exists. -

Action Ta ken

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.
10. Checks for a short to ground in CKT 833.
11. Checks for a short to ground in CKT 872.
12. Checks for a.short to ground in the wheel speed
sensor jumper harness.
13. Verifies that the wheel speed sensor is not
- internally shorted to ground.
Diagnostic Aids: An “Intermittent” malfunction
‘may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.
The frequency of the malfunctxon can be checked

" 24 km/h (15 mph) for at least 30 seconds

by using the enhanced diagnostic function of the.

Tech 1, as described in “Tech 1 Diagnostics” found in
‘this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist

“sensor jumper harness, inspect sensor terminals.

environmental changes (rain, snow, vehicle wash), all

‘wheel speed sensor circuitry should be ‘thoroughly
‘inspected for signs of water intrusion. If DTC is not
‘eurrent, clear DTCs and simulate the effects of water
‘intrusion. Use the following procedure. Spray down
‘the suspected area with a 5% salt water solutien (two
teaspoons of salt to 12 oz. of water). Test drive vehicle

A malfunction DTC is stored, ABS is dlsabled and the ABS warning lamp is turned “ON.”

over various road surfaces (bumps, turns ete) aboVe
If DTC
returns, replace suspected harness. :

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness. |

Resistance of the wheel speed sensor wﬂl increase
with an increase in sensor temperature. '
- When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section:
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DTC33

il 1 (Page 3 of 3)
| FROM PAGE 1 0F S OF THS | RF WHEEL SPEED SNR CKT

i?;c_?l‘i"f; __________ i OPEN OR SHORT TO GND/BATT

® DISCONNECT CONNECTOR C130 (LOCATED RH INNER
FRAME RAIL). .
® USINGJ 39200, MEASURE THE RESISTANCE BETWEEN
GROUND AND TERMINAL "A3"” OF THE 32-WAY EBCM
HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS "OL" (INFINITE)?
|

[vs]

@ ¢ USINGJ 39200, MEASURE THE RESISTANCE BETWEEN GROUND REPAIR SHORTTO
AND TERMINAL “A4” OF THE 32-WAY EBCM HARNESS GROUND IN CKT 833.
CONNECTOR.

DOES J 39200 DISPLAY RESISTANCE AS "OL" (INFINITE)?

@ ® THOROUGHLY RESPRAY THE RIGHT FRONT WHEEL SPEED REPAIR SHORT TO
' SENSOR JUMPER HARNESS WITH THE SALT WATER SOLUTION. GROUND IN CKT 872.

IMPORTANT: DO NOT ALLOW WATER TO ENTER ANY WHEEL
SPEED SENSOR CONNECTOR.

® DISCONNECT RIGHT FRONT WHEEL SPEED SENSOR DIRECTLY AT
SENSOR.

® USING ) 39200, MEASURE THE RESISTANCE BETWEEN GROUND
AND TERMINAL “A,” THEN "B"” OF THE RIGHT FRONT WHEEL
SPEED SENSOR HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS "OL" (INFINITE) FOR BOTH
MEASUREMENTS?

L

@ ® USING J 39200, MEASURE THE RESISTANCE BETWEEN GROUND REPLACE RIGHT FRONT
AND TERMINAL “A” OF THE RIGHT FRONT WHEEL SPEED WHEEL SPEED SENSOR.

SENSOR CONNECTOR. - -

DOES J 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)?

MALFUNCTION IS INTERMITTENT. INSPECT ALL CONNECTORS AND | REPLACE WHEEL SPEED SENSOR. |
HARNESSES FOR DAMAGE WHICH MAY RESULT IN A SHORT TO

GROUND WHEN ALL COMPONENTS ARE CONNECTED. PAY
PARTICULAR ATTENTION TO THE JUMPER HARNESS, SMALL NICKS
OR CUTS CAN CAUSE A MALFUNCTION. REPAIR ANY DAMAGE IF

'{ FOUND. JUMPER HARNESS MUST BE REPLACED IF DAMAGED.
REFER TO "DIAGNOSTICAIDS” ON FACING PAGE FOR MORE
INFORMATION.

7-9-93
PS 18995
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DTC35

. {Page1 of3)
RR WHEEL SPEED SNR CKT OPEN OR SHORT TO GND/BATI'

Circuit Descrlptlon.

~ As a toothed ring passes by the wheei speed sensor, changes in the electromagnetic ﬁeld cause the wheel
speed sensor to produce a sinusoidal (AC) voltage signal whose frequency is proportional to wheel speed The
magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 35 can be set anytime after mltlalxzatmn If either of the rlght rear wheel speed
‘circuits are open or shorted to voltage or ground, a malfunction exists.-

Action Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turr_led “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for proper remstance of the wheel speed

~ sensor coil.

2. Checks for a short to ground in the wheel speed
sensor wiring.

3. Checks for a short to voltage in the wheel Speed

sensor wiring.

Checks for a short to voltage in CKT 883.

Checks for a short to voltage in CKT 882.

Ensures that the malfunction was not due to

physical damage of the circuitry.

o otk

Diagnostic Aids: An “Intermittent” malfunction

may be caused by a poor connection, rubbed through
‘wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the
‘Tech 1, as described in “Tech 1 Diagnostics” found in
this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
‘environmental changes (rain, snow, vehicle wash), all
‘wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not

current, clear DTCs and simulate the effects of water
intrusion, Use the following procedure. Spray down
the suspected area with a 5% salt water solution (twe
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, etc.} above
24 km/h (15 mph) for at least 30 seconds. [f DTC
returns, replace suspected harness. i

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connectlons or physical damage to
the wiring harness.

Resistance of the wheel speed sensor will i mcrease

" with an increase in sensor temperature. .

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section. ;
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9 | Important

® WHEEL SPEED SENSOR INTERMITTENT MALFUNCTIONS MAY BE
DIFFICULT TO LOCATE. CARE SHOULD BE TAKEN NOT TO DISTURB ANY
ELECTRICAL CONNECTIONS PRIOR TO AN INDICATED STEP OF THIS
CHART. THIS WILL ENSURE THAT AN INTERMITTENT CONNECTION WILL
NOT BE CORRECTED BEFORE THE SOURCE OF THE MALFUNCTION IS
FOUND.,

DTC35

(Page 1 of 3)
RR WHEEL SPEED SNR CKT
OPEN OR SHORT TO GND/BATT

@ ® IGNITION "OFF.”

WHEEL SPEED SENSOR JUMPER HARNESS.
DISCONNECT 32-WAY EBCM HARNESS CONNECTOR.

LN 2

CONNECTOR.

® USING A 5% SALT WATER SOLUTION (TWO TEASPOONS OF SALT TO 12 OZ. WATER), THOROUGHLY SPRAY THE REAR

USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINALS "A5” AND “A6” OF THE 32-WAY EBCM HARNESS

ISRESISTANCE BETWEEN 969 AND 1185Q WHEN SENSOR IS 20°C (68°F)? (IF TEMPERATURE OF SENSOR IS SUSPECTED TO
OTHER THAN 20°C(68°F), REFER TO THE TABLE ON PAGE 2 OF 2 OF THIS DTC CHART FOR APPLICABLE SENSOR RESISTANCE |
VALUES; THE VALUES IN THE TABLE ARE FOR TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.)

YES

_____________

TERMINAL "A6” OF THE 32-WAY
EBCM HARNESS CONNECTOR.
ISVOLTAGE 1 VOLT ORLESS?

MALFUNCTION IS INTERMITTENT. REPAIR SHORT
INSPECT ALL CONNECTORS AND TOVOLTAGEIN
HARNESSES FOR DAMAGE WHICH CKT 882.

MAY RESULT IN A SHORT TO VOLTAGE

WHEN ALL COMPONENTS ARE

CONNECTED. REPAIR ALL DAMAGE IF
FOUND. REFER TO "DIAGNOSTIC AIDS™
ON FACING PAGE FOR MORE
INFORMATION.

g r |
*@ ¢ MEASURE THE RESISTANCE BETWEEN GROUND AND TERMINAL “A5” : DIAGNOSIS CONTINUED :
OF THE 32-WAY EBCM HARNESS CONNECTOR. 1 ONPAGE2OF3OFTHIS
DOES J 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)? |DTCCHART. N
[es] * ______ P
@ ® IGNITION "ON.” : DIAGNOSIS CONTINUED :
® USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND AND 1 ONPAGE3 OF3OFTHIS
TERMINAL “AS” OF THE 32-WAY EBCM HARNESS CONNECTOR. |DTCCHART. !
IS VOLTAGE 1 VOLT ORLESS?
| =
ves
| * IGNITION "OFF.” @ ® [GNITION "OFF.”
® DISCONNECT REAR WHEEL SPEED SENSOR DIRECTLY AT SENSOR. e INSPECT TERMINALS "A5” AND "A6" OF THE
¢ IGNITION "ON.” . . 32-WAY EBCM HARNESS CONNECTOR FOR
® USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND AND POOR TERMINAL CONTACT AND
TERMINAL “A5" OF THE 32-WAY EBCM HARNESS CONNECTOR. CONTAMINATION. ALSO INSPECT CKTs 882
IS VOLTAGE 1 VOLT ORLESS? AND 883 FOR DAMAGE WHICH MAY RESULT
X IN AN OPEN CIRCUIT, SHORT TO GROUND, OR
) SHORT TO VOLTAGE. REPAIR ALL DAMAGE IF
Yes EVIDENT.
- ¢ RECONNECT ALL CONNECTORS.
@ ¢ USING J 39200, MEASURE THE REPAIRSHORTTO ® [GNITION "ON.”
VOLTAGE BETWEEN GROUND AND VOLTAGE IN CKT 883. DOESDTC35 SET AS A CURRENT DTC?

I REPLACE EBCM. I MALFUNCTION IS

INTERMITTENT. REFERTO
“DIAGNOSTICAIDS” ON
FACING PAGE.

7-8-93
NS 15714
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DTC35

(Page 2 of 3)
RR WHEEL SPEED SNR CKT OPEN OR SHORT TO GND/BATT

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 whose frequency is proportional to wheel speed. The
magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed ring, often referred to as the air gap.

DTC Will Set When: DTC 35 can be set anytime after initialization. If either of the right rear wheel speed
circuits are open or shorted to voltage or ground, a malfunctmn exists.

Action Taken:

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

7. Checks for high resistance in CKT 833.

8. Checks for high resistance in CKT 882.

9. Verifies proper re51stance of the wheel speed
sensor coil.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
‘wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnestic function of the
Tech 1, as described in “Tech 1 Diagnostics” found in
-this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist

-environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
‘inspected for signs of water intrusion. If DTC is not
current, clear DTCs and simulate the effects of water
‘intrusion. Use the following procedure. Spray down
‘the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle
over various road surfaces (bumps, turns, etc.) above

A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

24 km/h (15 mph) for at least 30 seconds. If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physwai damage to
the wiring harness.

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

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
and/or water intrusion. If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace
wheel speed sensor. Refer to “On-Vehicle Service” in
this section.
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DTC35

(Page 2 of 3)
RR WHEEL SPEED SNR CKT OPEN
OR SHORT TO GND/BATT
{ DIAGNOSIS CONTINUED
! FROM PAGE 1 OF 3 OF THIS :
' DTCCHART. !
[
® DISCONNECT REAR WHEEL SPEED SENSOR DIRECTLY AT SENSOR.
® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "A5”
OF THE 32-WAY EBCM HARNESS CONNECTOR AND TERMINAL "A” OF
THE REAR WHEEL SPEED SENSOR HARNESS CONNECTOR.
IS RESISTANCE 2Q OR LESS?
| -
® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL | | REPAIR HIGH RESISTANCE IN CKT 883 (WHEEL
“A6" OF THE 32-WAY EBCM HARNESS CONNECTOR AND TERMINAL SPEED SENSOR JUMPER MUST BE REPLACED IF
"B" OF THE REAR WHEEL SPEED SENSOR HARNESS CONNECTOR. DAMAGED).
IS RESISTANCE 2Q ORLESS?
L
® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL REPAIR HIGH RESISTANCE IN CKT 882 (WH'EEI.
“A” AND TERMINAL “B” OF THE REAR WHEEL SPEED SENSOR ) SPEED SENSOR JUMPER MUST BE REPLACED IF
CONNECTOR. ) DAMAGED). :
IS RESISTANCE BETWEEN 969 AND 1185Q WHEN SENSOR IS 20°C
(68°F)? (IF TEMPERATURE OF SENSOR IS SUSPECTED TO OTHER
THAN 20°C(68°F), REFER TO THE TABLE BELOW FOR APPLICABLE
SENSOR RESISTANCE VALUES; THE VALUES IN THE TABLE ARE
FOR TEMPERATURE OF THE SENSOR, NOT AIR TEMPERATURE.) _ .

L .
MALFUNCTION IS INTERMITTENT. INSPECT ALL CONNECTORS AND [ REPLACE WHEEL SPEED SENSOR.
HARNESSES FOR DAMAGE WHICH MAY RESULT IN HIGH
RESISTANCE WHEN ALL COMPONENTS ARE CONNECTED. REFERTO

“DIAGNOSTIC AIDS” ON FACING PAGE FOR MORE INFORMATION.
REPAIR ALL DAMAGE IFf FOUND.

REARWHEEL SPEED SENSOR

TEMPERATURE OF SENSOR
VS. SENSOR RESISTANCE
(APPROXIMATE)

TEMP. TEMP.  RESISTANCE
Q) (°F) (OHMmS)

-34T04 -30TO 40 763 TO 1110
57043 4170110 908 TO 1292
447093 11170200 1057 TO 1525

7-9-93
PS5 18993
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DTC35

~ (Page 30of3)
" RR WHEEL SPEED SNR CKT OPEN ORSHORTTO GND/BA'IT

Circuit Descrlptlon.

As a toothed ring passes by the wheel speed sensor, changes in the electromagnetlc field cause the wheel
speed sensor to produce a sinusoidal (AC) voltage signal whose frequency is proportional to wheel speed. The
magnitude of this signal is directly related to wheel speed and the proximity of the wheel speed sensor to the

toothed ring, often referred t.o as the air gap.

DTC Will Set When: DTC 35 can be set anytime after initialization. If either of the rlght rear wheel speed
circuits are open or shorted to voltage or ground, a malfunctlon exists. -

-Actlon Taken: A malfunction DTC is stored, ABS is disabled and the ABS warning lamp is turned “ON.”

DTC Chart Test Description:

refer to circled number(s) on the diagnostic chart.

10. Checks for a short to ground in CKT 883.

11. Checks for a short to ground in CKT 882.

12. Checks for a short to ground in the wheel speed
sensor jumper harness.

13. Verifies that the wheel speed sensor is not
internally shorted to ground.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation. .

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the
Tech 1, as described in “Tech 1 Diagnostics” found in
this section.

If the customer’s comments reflect that the ABS
warning lamp is “ON” only during moist
environmental changes (rain, snow, vehicle wash), all
wheel speed sensor circuitry should be thoroughly
inspected for signs of water intrusion. If DTC is not
current, clear DTCs and simulate the effects of water
intrusion. Use the following procedure. Spray down
the suspected area with a 5% salt water solution (two
teaspoons of salt to 12 oz. of water). Test drive vehicle

Number(s) below
. 24 km/h (15 mph) for at least 30 seconds.

‘and/or water intrusion.

over various road surfaces (bumps, turns, etc.) above
If DTC
returns, replace suspected harness.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness. E

Resistance of the wheel speed sensor will increase

" with an increase in sensor temperature.

When replacing a wheel speed sensor, inspect the
sensor terminals and harness connector for corrosion
If evidence of corrosion or
water intrusion exists, replace wheel speed sensor
jumper harness. Likewise, if replacing a wheel speed
sensor jumper harness, inspect sensor terminals. If
evidence of corrosion or water intrusion exists, replace

. wheel speed sensor. Refer to “On-Vehicle Service” in

th_is section.
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DTC35

ity 1 (Page 3 of 3)
PhOM RCE L Or S oF D RR WHEEL SPEED SNR CKT OPEN

| FROM PAGE 1 OF 3 OF THIS

{ DTC CHART. i OR SHORT TO GND/BATT

® DISCONNECT CONNECTOR C4058, CA05C (LOCATED ON
THE LH SIDE REAR UNDER BODY, BEHIND REAR SEAT).

® USING J 39200, MEASURE THE RESISTANCE BETWEEN
GROUND AND TERMINAL "A5” OF THE 32-WAY EBCM
HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS “OL” (INFINITE)?

| -

ves

® USING J 39200, MEASURE THE RESISTANCE BETWEEN GROUND REPAIR SHORT TO
AND TERMINAL "A6" OF THE 32-WAY EBCM HARNESS GROUND IN CKT 883.
CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS “OL” (INFINITE)?

L

® THOROUGHLY RESPRAY THE REAR WHEEL SPEED SENSOR . REPAIR SHORT TO
JUMPER HARNESS WITH THE SALT WATER SOLUTION. GROUND IN CKT 882.

IMPORTANT: DO NOT ALLOWWATER TO ENTER ANY WHEEL
SPEED SENSOR CONNECTOR.

® DISCONNECT REAR WHEEL SPEED SENSOR DIRECTLY AT SENSOR.
® USING J 39200, MEASURE THE RESISTANCE BETWEEN GROUND
AND TERMINAL "A,” THEN "B” OF THE REAR WHEEL SPEED
SENSOR HARNESS CONNECTOR.
DOES 1 39200 DISPLAY RESISTANCE AS “OL" (INFINITE) FOR BOTH
MEASUREMENTS?

|

® USING J 39200, MEASURE THE RESISTANCE BETWEEN GROUND REPLACE REAR WHEEL SPEED
AND TERMINAL "A” OF THE REAR WHEEL SPEED SENSOR SENSOR JUMPER HARNESS.
CONNECTOR. _
DOES J 39200 DISPLAY RESISTANCE AS “OL” (INFINITE)?

I B

MALFUNCTION IS INTERMITTENT. INSPECT ALL CONNECTORS AND | REPLACE WHEEL SPEED SENSO?I
HARNESSES FOR DAMAGE WHICH MAY RESULT INA SHORTTO
GROUND WHEN ALL COMPONENTS ARE CONNECTED. PAY
PARTICULAR ATTENTION TO THE JUMPER HARNESS, SMALL NICKS
OR CUTS CAN CAUSE A MALFUNCTION. REPAIR ANY DAMAGE IF
FOUND. JUMPER HARNESS MUST BE REPLACED IF DAMAGED.
REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE FOR MORE
INFORMATION.

7-10-93
PS 18992
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DTC 36
(Page 1 of 2)
'LOW SYSTEM VOLTAGE
Circuit Descrlptlon. _ -
This DTC is used to monitor the voltage level available to the EBCM controller. If the voltage drops below
11.5 volts, full performance of the ABS system cannot be guaranteed. During ABS operation, there are several

current requirements that will cause battery voltage to drop. Because of this, voltage is monitored prior to ABS
to indicate good charging system condition and also during ABS when voltage may drop significantly.

DTC Will Set When: DTC 36 can only be set if the vehicle’s speed is greater than 5 km/h (3 mph). If the
switched battery voltage is less than 11.5 volts non-ABS or less than 9.0 volts ABS, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below Diagnostic Aids: An “Intermittent” malfunction

refer to circled number(s) on the. dxagnostlc chart. - may be caused by a poor connection, rubbed through

1. Checks to see what voltage is readily available at  wire insulation, or a wire that is broken inside the
terminal “D” of the EBCM. If voltage is insulation.

representative of good charging system condition, " 'The frequency of the malfunction can be checked
a malfunction is not present. by using the enhanced diagnostic function of the Tech
2. Isolates the condition to high circuit resmtance or 1, as described in “Tech 1 Diagnostics” found in this
improper charging system operation. sectmn
3. Isolates which circuit is the source of the low Any circuitry, that is suspected as causmg the
voltage condition. * - intermittent complaint, should be thoroughly checked
4. Checks for high resistance in CKT 302. for backed out terminals, improper mating, broken

- locks, improperly formed or damaged terminals, poor
‘terminal to wiring connections or physical damage to
“the wiring harness. -

While performing a voltage load test, if it is noted
that only ignition voltage drops below acceptable
voltage levels, CKT 641 should be checked for high
resistance or an open condition.
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DTC36

(Page 1 of 2)
LOW SYSTEM VOLTAGE

START ENGINE.

USING TECH 1, SELECT "F3: SNAPSHOT.”
SELECT "F4: SINGLE DTC”; THEN ENTER "36".
DRIVE VEHICLE ABOVE 5 km/h (3 MPH).

DID TECH 1 TRIGGER?

L L N O

YES NO

® WITH ENGINE RUNNING, USE TECH 1 AND SELECT “F4: MISC. TESTS.”
® PERFORM "VOLTAGE LOAD" TEST.
ARE IGNITION AND BATTERY VOLTAGES GREATER THAN 10 VOLTS?

L 2
VES
__‘_

@ * REFERTO SECTION 6D3 TO DIAGNOSE CHARGING SYSTEM. MALFUNCTION IS NOT PRESENT AT
IS CHARGING SYSTEM OK? THIS TIME. REFER TO “DIAGNOSTIC

AIDS" ON FACING PAGE.

YES ' - |no |

N r- ————————————— 3 -I

1@ * IGNITION OFF." | REFER TO SECTION 6D3 !

 DISCONNECT 8-WAY AND 32-WAY EBCM CONNECTORS. | TO CORRECT LOW \

® DISCONNECT ABS ENABLE RELAY. | VOLTAGE CONDITION. !

® USING J 39200 MEASURE RESISTANCE BETWEEN TERMINAL R e e L 4

“C4" OF THE ABS ENABLE RELAY HARNESS CONNECTOR AND
TERMINAL "D” OF THE 8-WAY EBCM HARNESS CONNECTOR.

IS RESISTANCE 2Q ORLESS?
L -
@ ® DISCONNECT NEGATIVE BATTERY CABLE. ® REPAIR HIGH
® DISCONNECT POSITIVE BATTERY CABLE. RESISTANCE
® USING J 39200 MEASURE RESISTANCE BETWEEN THE o IN CKT 1633 .

POSITIVE BATTERY CABLE TERMINAL AND TERMINAL “C1”
OF THE ABS ENABLE RELAY HARNESS CONNECTOR.
IS RESISTANCE 2Q OR LESS?

YES

® REPAIR HIGH

RESISTANCE
IN CKT 302.
|
DIAGNOSIS |
| CONTINUED |
IONPAGE2 |
{OF20FTHIS |
| DTCCHART. |

7-7-93
NS 15715
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DTC 36

(Page 2 of 2)
o - LOW SYSTEM VOLTAGE
Circuit Description:

This DTC is used to monitor the voltage level available to the EBCM controller. If the voltage drops below
11.5 volts, full performance of the ABS system cannot be guaranteed. During ABS operation, there are several
current requirements that will cause battery voltage to drop. Because of this, voltage is monitored prior to ABS
to indicate good charging system condition and also during ABS when voltage may drop significantly.

DTC Will Set When: DTC 36 can only be set if the vehicle’s speed is greater than 5 km/h (3 mph). If the
switched battery voltage is less than 11.5 volts non-ABS or less than 9.0 volts ABS, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below The frequency of the malfunction can be checked
refer to circled number(s) on the diagnostic chart. by using the enhanced diagnostic function of the Tech
5. Checks for high resistance in CKT 641. 1, as described in “Tech 1 Diagnostics” found in this
6. Checks for high resistance in the ignition fuse feed  section.

circuit. Any circuitry, that is suspected as causing the
7. Checks for malfunctioning EBCM. intermittent complaint, should be thoroughly checked

for backed out terminals, improper mating, broken
Diagnostic Aids: An “Intermittent” malfunction  locks, improperly formed or damaged terminals, poor
may be caused by a poor connection, rubbed through  terminal to wiring connections or physical damage to
wire insulation, or a wire that is broken inside the  the wiring harness.
insulation. While performing a voltage load test, if it is noted
that only ignition voltage drops below acceptable
voltage levels, CKT 641 should be checked for high
resistance or an open condition.
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(Page 2 of 2) :
LOW SYSTEM VOLTAGE

@ ® REMOVE ABS IGN 5 AMP FUSE 5.

® USINGJ 39200 MEASURE RESISTANCE BETWEEN EACH ABS IGN 5 AMP FUSE 5 BLOCK
TERMINAL AND TERMINAL "B11” OF THE 32-WAY EBCM HARNESS CONNECTOR.
IS EITHER MEASUREMENT 2Q OR LESS?

e oy

@ ® WITH BATTERY CABLES DISCONNECTED, TURN IGNITION ”ON (TI’IIS : LREPAIR HIGH RESISTANCE IN CKT 641. I

PROVIDES IGNITION CIRCUIT CONTINUITY). . .

® USING ) 39200, MEASURE RESISTANCE BETWEEN POSITIVE 8ATTER\’
CABLE TERMINAL AND EACH ABS IGN 5 AMP FUSE 5 BI.OCK TERM!NAL
IS EITHER MEASUREMENT 2Q ORLESS?

___________________ -

@ e IGNITION "OFF." ' . TREFERTO SECTION 8A TO REPAIR !
o INSPECT ABS ENABLE RELAY AND ABS ENABLE RELAY HARNESS | | HIGHRESISTANCEINTHE ~ '~ | ~
© I ™IGNITION SWITCH'RUN'FUSE | ~ -
CONNECTOR FOR POOR TERMINAL CONTACT. INSPECT 8-WAY | FEED" CIRCUIT :
AND 32-WAY EBCM HARNESS CONNECTORS FORAPOOR | kit S
CONNECTION TO THE EBCM. INSPECT POSITIVE BATTERY SN PEr

CABLE TERMINAL FORPOOR CONTACT TO THE BATTERY.
REFER TO SECTION 8A-4, “CHECKING TERMINAL CONTACT.”
. REPLACE TERMINALS IF POOR CONTAC‘I’ Is EVIDENT
® RECONNECT ALL CONNECTORS.
| ® DRIVE VEHICLE ABOVE 5 kmv/h (3 MPH).'
DOES DTC 36 SET AS A CURRENTDTC?

MALFUNCTION IS MOST LIKELY DUE
TO A POOR CONNECTION. REFER TO-
.|"DIAGNOSTIC AIDS” ON FACING PAGE.

REPLACE EBCM.

7-2-93
PS 18940
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EBCM

SWITCHED IGNITION

5 AMP 85 86

LINK 5175 ABS ENABLE RELAY

2 —Em— E— 1632 PNK B3
302 RED 1633 RED —
FUSIBLE 302 RED / 1633 RED

5180

641 BRN

F‘WEI

ABS ENABLE RELAY CONTROL

SWITCHED BATTERY INPUT

0

v
]
-~
L]

6-23-93
NS 15732

. DTC37
HIGH SYSTEM VOLTAGE

Circuit Descrlptlorr

This DTC is designed to detect high vehicle voltage levels prior to any required motor movement

(initialization or ABS). >
would eventually affect or eliminate ABS performance.

If excessive voltage exists, demagnetization of the motor magnets may occur, which

DTC Will Set When: DTC 37 can only be set if the vehicle’s speed is greater than 5 km/h (3 mph). If the
switched battery voltage is greater than 17 volts, a malfunctmn exlsts

Action Taken: A malfunction DTC is stored, ABS is dlsablecl and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1. Checks the voltage level being received by the
:  EBCM.

2. Checks to see if high voltage condltmn is due to

charging system malfunction.

3. Checks for poor terminal contact whlch may cause
an intermittent malfunctmmng, or a
malfunctioning EBCM. ' -

D|agnost|r. Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation. .

The frequency of the malfunct.lon can be checked
by using the enhanced diagnostic function of the Tech
1, as described in "Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC 37

HIGH SYSTEM VOLTAGE
® TURN ALL ACCESSORIES "OFF."
® START ENGINE.
® USING TECH 1, SELECT “F0: DATA LIST" AND MONITOR EBCM
BATTERY VOLTAGE WHILE RUNNING ENGINE AT
* APPROXIMATELY 2000 RPM. _
IS EBCM BATTERY VOLTAGE LESS THAN 16 VOLTS?
|
® IGNITION "OFF.” - MALFUNCTION NOT PRESENT AT
® DISCONNECT ABS ENABLE RELAY. THIS TIME. REFER TO “DIAGNOSTIC
® START ENGINE. AIDS" ON FACING PAGE.
® USING J 39200, MEASURE VOLTAGE BETWEEN ABS ENABLE
RELAY HARNESS CONNECTOR TERMINAL “C1” AND GROUND
WHILE RUNNING ENGINE AT APPROXIMATELY 2000 RPM.
IS VOLTAGE LESS THAN 16 VOLTS?
[no] - o yEs
r ___________________ -~ -
' REFERTO SECTION 6D3 TO CHECK i @ ¢ IGNITION "OFF.
- | CHARGING SYSTEM OPERATION. | © RECONNECTABS ENABLE RELAY.
L SHARGING SYSTEM OPERATION. _ i ® DRIVE VEHICLE ABOVE 5 kmv/h (3 MPH).
_ DID DTC 37 SET AS A CURRENT DTC?

s

REPLACE EBCM. MALFUNCTION IS
INTERMITTENT. REFER
TO “"DIAGNOSTIC AIDS”
ON FACING PAGE.

7-7-93
NS 15716
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EBCM

A 1280 BLK —E LF ABS MOTOR HIGH
LF ABS
MOTOR

3 1281 PNK —E LF ABS MOTOR LOW

ABS MOTOR PACK
6 WAY CONNECTOR
6-18-93
MS 12767

DTC38

LEFT FRONT ESB WILL NOT HOLD MOTOR
Circuit Description:

This DTC is designed to detect a slipping left. front ESB. During initialization and braking, the left front
motor is re-homed. If the ESB slips, the motor/piston will move. During the next key “ON” initialization, a re-
home of the motor verifies the motor/piston remamed at the home position. Tf motor movement is detected, the
ESB must be slipping. : :

DTC Will Set When: DTC 38 can be set during initialization. 1f the EBCM detects that the ESB could not
hold the piston in the home position, a malfunction exists. DTC 86 is alwaysset with DTC 38.

Action Taken: If an ESB cannot hold a pistd.n in the hdn;e positioﬂ the pistoh méxy be baékdri?en when the

brake pedal is applied, causing the brake pedal to drop. A malfunction DTC is stored, ABS is disabled, and the
“ABSINOP” lamp and the red "BRA KE” warning lamp are turned “ON.”

DTC Chart Test Description:. Number(s) below Diagnostic Aids: An “Intermittent” malfunction in

refer to circled number(s) on the diagnostic chart. this DTC may result from a mechanical part of the
1. Checks the left front ESB.. A broken or defective  system that sticks, binds, or slips.
ESB would result in the left front piston being The frequency of the malfunction can be checked
backdriven by hydraulic pressure and pedal by using the enhanced diagnostic function of the Tech
movement would result. 1, as described in “Tech 1 Diagnostics” found in this
2. This step ensures that the proper motor circuits  section.
are located in the proper.connector cavities. The static modulator test function of the Tech 1 or
3. Checks for high resistance in the ABS motor T-100 may be used to locate an intermittent
“HIGH” circuitry. malfunction associated with the ESB.

4. This step checks for high resistance in the ABS
. motor “LOW? circuitry.

5. Checks for proper resistance of the ABS motor
"~ windings.

6. Checks for poor terminal contact or corrosion in
: the connectors.

7. Checks for a malfunctioning EBCM.
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IGNITION “ON,” ENGINE "OFF."

PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE.
USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.
SELECT MOTOR APPLY FUNCTION OF THE LEFT FRONT ABS
CHANNEL AND APPLY THE MOTOR.

® WAIT5 SECONDS.

® APPLY FIRM PRESSURE ON BRAKE PEDAL.

DID BRAKE PEDAL FALL?

* o e

DTC38

LEFT FRONT ESB WILL NOT
HOLD MOTOR

NOTICE: 139200 TEST LEADS MUST
BE "ZEROED" PRIOR TO MAKING ANY _

RESISTANCE MEASUREMENTS.
REFERTO J 39200 USER'S MANUAL.

® VISUALLY INSPECT THE 6-WAY ABS MOTOR PACK AND 8-WAY EBCM
CONNECTORS FOR PROPER WIRE COLOR/CONNECTOR CAVITY
COMBINATION.
ARE THE PROPER WIRES LOCATED IN THE PROPER CONNECTOR CAVITIES?

REPLACE ABS MOTOR PACK.

YES

¢ IGNITION "OFF.”

¢ DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR AND 8-WAY
EBCM CONNECTOR.

® USING ) 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “A”

OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR AND '

TERMINAL "A" OF THE 8-WAY EBCM HARNESS CONNECTOR.

ISRESISTANCE 1.5 ORLESS?

| USING THE CIRCUIT DIAGRAMS
LOCATED IN THE FRONT OF THIS
SECTION, PLACE THE PROPER
WIRES INTO THE PROPER
CONNECTOR CAVITIES. CLEAR
DTCs AND RECHECK SYSTEM.

YES

* MEASURE THE RESISTANCE BETWEEN TERMINAL “B"” OF THE
6-WAY ABS MOTOR PACK HARNESS CONNECTOR AND
TERMINAL “B” OF THE 8-WAY EBCM HARNESS CONNECTOR.
IS RESISTANCE 1.5 OR LESS?

©

EH

REPAIR HIGH RESISTANCE IN CKT 1280.

YE

¢ MEASURE THE RESISTANCE BETWEEN TERMINAL “A” AND TERMINAL ’.'.B"
OF THE ABS MOTOR PACK CONNECTOR.
IS RESISTANCE 1.5Q OR LESS?

EI..

| REPAIR HIGH REQSTANCé IN CKT 128;l.

¢ INSPECT THE 6-WAY ABS MOTOR PACK CONNECTOR AND 8-WAY EBCM
CONNECTOR FOR POOR TERMINAL CONTACT OR CORROSION. REFER TO
SECTION 8A-4, "CHECKING TERMINAL CONTACT.” S

DO ANY TERMINALS EXHIBIT POOR CONTACT OR EVIDENCE OF CORROSION?

| REPLACE ABS MOTOR PACK.

IGNITION “OFF.”

RECONNECT ALL CONNECTORS.

START ENGINE WITH FOOT OFF BRAKE.

ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS.

REPEAT ABOVE IGNITION CYCLE SEQUENCE TWO MORE TIMES.
DIDDTC 38 SETIN THE LAST THREE IGNITION CYCLES?

L B

YES

REPLACE TERMINALS THAT EXHIBIT
POOR TERMINAL CONTACT OR
EVIDENCE OF CORROSION.

YES

REPLACE EBCM.

AFTERDIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THATDTCDOES g 54 93
|NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH) AND THEN KEYING DOWN. NS 16171

MALFUNCTION IS INTERMITTENT. REFER
TO “DIAGNOSTIC AIDS” ON FACING PAGE.
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EBCM

" RIF ABS
MOTOR

1282 PPL —E R/F MOTOR HIGH

MOTOR PACK
6 WAY CONNECTOR

1283 BLK/PNK —E RFMOTORLOW

. 6-17-92
M5 12768

| DTC 41
RIGHT FRONT ESB WILL NOT HOLD MOTOR

Circuit Descrlptlon '

Action Taken:

This DTC is designed to detect a slipping right front ESB During initialization and braking, the rlght front.
motor is re-homed. If the ESB slips, the motor/piston will move. During the next key “ON” initialization, a re-
home of the motor verifies the motor/piston remained at the home position. If motor movement is detected, the
ESB must be shppmg

'DTC Will Set When: DTC 41 can be set during mltmhzatmn If the EBCM detects that the ESB could not
_hold the piston in the home position, a malfunction exists. DTC 86 is'always set with DTC 41.

If an ESB cannot hold a piston in the home positioﬁ,'the piston'may be backdriven when the

brake pedal is applied, causing the brake pedal to drop. A malfunction DTC is stored, ABS is disabled, and the
"ABS INOP” lamp and the red “BRAKE” warning lamp are turned “ON 7 ;

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1.

Checks the right front ESB. A broken or defective
ESB would result in the right front piston being
backdriven by hydraulic pressure, and pedal
movement would result.

Ensures that the proper motor circuits are located
in the proper connector cavities.

Checks for high resistance in the ABS motor:..

“HIGH” circuitry.

This step checks for high resistance in the ABS
motor “LOW?” circuitry.

Checks for proper remstance ‘of the ABS motor
windings.

Checks for poor terminal contact or corrosion in
the connectors.

Checks for a malfunctioning EBCM.

Diagnostic Aids: An “Intermittent” malfunction in
this DTC may result from a mechanical part of the

‘system that sticks, binds, or slips.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in "Tech 1 Diagnostics” found in this
sectlon

The statie modulator test function of the Tech 1 or
T-100 may be used to locate an intermittent
malfunction associated with the ESB. '
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I@ e IGNITION “ON," ENGINE “OFF.”
® PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE. DTC 41
® USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.
o SELECT MOTOR APPLY FUNCTION OF THE RIGHT FRONT ABS RIGHT FRONT ESB WILL NOT
CHANNEL AND APPLY THE MOTOR. HOLD '
® WAIT5 SECONDS. OLD MOTOR
e APPLY FIRM PRESSURE ON BRAKE PEDAL. _ NOTICE: 339200 TESTL
: : EADS MUST
DID BRAKE PEDAL FALL? BE "ZEROED" PRIOR TO MAKING ANY
RESISTANCE MEASUREMENTS.
_ _ _ YES | REFERTO ) 39200 USER'S MANUAL.
l@ e VISUALLY INSPECT THE 6-WAY ABS MOTOR PACK AND 8-WAY EBCM REPLACE ABS MOTOR PACK.
CONNECTORS FOR PROPER WIRE COLOR/CONNECTOR CAVITY
COMBINATION.
ARE THE PROPER WIRES LOCATED IN THE PROPER CONNECTOR CAVITIES?

e

.'@ ® IGNITION “OFF.” o - ) ' USING THE CIRCUIT DIAGRAMS LOCATED
® DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR AND 8-WAY IN THE FRONT OF THIS SECTION, PLACE
EBCM CONNECTOR. ' THE PROPER WIRES INTO THE PROPER
® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL“E” | . | CONNECTOR CAVITIES. CLEAR DTCs AND
OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR AND ' RECHECK SYSTEM.
TERMINAL "G” OF THE 8-WAY EBCM HARNESS CONNECTOR.
IS RESISTANCE 1.5Q ORLESS?

'@ ® MEASURE THE RESISTANCE BETWEEN TERMINAL "F” OF THE REPAIR HIGH RESISTANCE iN CKT 1282.
6-WAY ABS MOTOR PACK HARNESS CONNECTOR AND —

TERMINAL “H"” OF THE 8-WAY EBCM HARNESS CONNECTOR.

IS RESISTANCE 1.5Q OR LESS?

'@ ® MEASURE THE RESISTANCE BETWEEN TERMINAL "E” AND ' [aepma HIGH RESISTANCE IN CKT 1283.

TERMINAL “F" OF THE ABS MOTOR PACK CONNECTOR. )

IS RESISTANCE 1.5Q ORLESS?

'@ ® INSPECT THE 6-WAY ABS MOTOR PACK CONNECTOR AND B-WAY EBCM REPLACE ABS MOTOR PACK.

CONNECTOR FOR POOR TERMINAL CONTACT OR CORROSION. REFER TO

SECTION 8A-4, “CHECKING TERMINAL CONTACT."”
DO ANY TERMINALS EXHIBIT POOR CONTACT OR EVIDENCE OF CORROSION?

(Ed; P

@..

@-

L]

ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS.
REPEAT ABOVE IGNITION CYCLE SEQUENCE TWO MORE TIMES.
DID DTC41 SET IN THE LAST THREE IGNITION CYCLES?

'@ * IGNITION “OFF.” . REPLACE TERMINALS THAT EXHIBIT
& RECONNECT ALL CONNECTORS. POOR TERMINAL CONTACT OR
® START ENGINE WITH FOOT OFF BRAKE. EVIDENCE OF CORROSION.
L]
L]

[ (o]

REPLACE EBCM. MALFUNCTION IS INTERMITTENT. REFER
TO "DIAGNOSTIC AIDS” ON FACING PAGE.

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THATDTC DOES §-24-93
NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 KM/H (10 MPH) AND THEN KEYING DOWN. NS 16172
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EBCM

REAR ABS |
- MOTOR .

1284 DK GRN ——E REAR ABS MOTOR HIGH

1285 ORN ——E REAR ABS MOTOR LOW

ABS MOTOR PACK
6 WAY CONNECTOR
6-18-93
MS 12769
DTC42
REAR ESB WILL NOT HOLD MOTOR
Clrcmt Description:

This DTC is designed to del;ect a slipping rear axle ESB During initialization and braking, the rear motor is
re-homed. If the ESB slips, the motor/piston will move. During the next key “ON” initialization, a re-home of the
motor verifies the motor/piston rernamed at the home position. If motor movement is detected, the ESB must be
slipping.

DTC Will Set When: DTC 42 can be set during initialization. If the EBCM detects that the ESB could not
hold the piston in the home position, a malfunction exists. DTC 86 is always set with DTC 42.

Action Taken: Ifan ESB can hold a piston in the home position, the piston may be backdriven when the brake
pedal is applied, causing the brake pedal to drop. A malfunction DTC is stored, ABS is d1sabled and the "ABS
INOP” lamp and the red “BRAKE” warning lamp are turned “ON.”

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1.

Checks the rear axle ESB. A broken or defective

ESB would result in the rear axle pistons being

backdriven by hydraulic pressure and wheel

movement would result.

Ensures that the proper motor circuits are located

in the proper connector cavities.

Checks for high resistance in the ABS motor
“HIGH” circuitry.

Checks for high resistance in the ABS motor
“LOW?” circuitry.

Checks for proper re51stance of the ABS motor
windings.

Checks for poor terminal contact or corrosion in
the connectors.

Checks for a malfunctioning EBCM.

Dlagnostlc Aids: An “Intermittent” malfunction i in
this DTC may result from a mechanical part of the
system that sticks, binds, or slips.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech

-1, as descrlbed in "Tech 1 Diagnostics” found in this

section.
The static modulatar test function of the Tech 1 or

T-100 may be used to locate an intermittent

malfunction associated with the ESB.
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DTCA42

1 )| ® RAISE THE VEHICLE SUCH THAT THE REAR WHEELS ARE
O APPROXIMATELY SIX INCHES OFF THE FLOOR. REAR ESB WILL NOT
e IGNITION "ON,” ENGINE “OFF.” HOLD MOTOR
¢ PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE. — —
¢ APPLY FIRM PRESSURE ON BRAKE PEDAL AND RELEASE. NOTICE: 139200 TEST LEADS MUST
e REAPPLY VERY FIRM PRESSURE ON BRAKE PEDAL AND HAVE AN BE "ZEROED" PRIOR TO MAKING ANY
ASSISTANT TRY TO SPIN THE REAR WHEELS BY HAND. RESISTANCE MEASUREMENTS. REFER
COULD ASSISTANT SPIN THE REAR WHEELS? TO J 39200 USER'S MANUAL.
@ ¢ VISUALLY INSPECT THE 6-WAY ABS MOTOR PACK AND 8-WAY EBCM | REPLACE ABS MOTOR PACK.
CONNECTORS FOR PROPER WIRE COLOR/CONNECTOR CAVITY COMBINATION.
ARE THE PROPER WIRES LOCATED IN THE PROPER CONNECTOR CAVITIES?
|
[ss] i
@ e IGNITION “OFF.” USING THE CIRCUIT DIAGRAMS
¢ DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR AND 8-WAY EBCM CONNECTOR. LOCATED IN THE FRONT OF THIS
e USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “C” OF THE 6-WAY SECTION, PLACE THE PROPER
ABS MOTOR PACK HARNESS CONNECTOR AND TERMINAL “C” OF THE 8-WAY EBCM WIRES INTO THE PROPER
HARNESS CONNECTOR. CONNECTOR CAVITIES. CLEAR
IS RESISTANCE 1.5Q OR LESS? DTCs AND RECHECK SYSTEM.

@ ¢ MEASURE THE RESISTANCE BETWEEN TERMINAL “D” OF THE 6-WAY ABS MOTOR PACK REPAIR HIGH
HARNESS CONNECTOR AND TERMINAL “F* OF THE 8-WAY EBCM HARNESS CONNECTOR. RESISTANCE

.@..

IS RESISTANCE 1.5Q OR LESS? IN CKT 1284.
| |
] %
@ ¢ MEASURE THE RESISTANCE BETWEEN TERMINAL "C” AND REPAIR HIGH
TERMINAL “D" OF THE ABS MOTOR PACK CONNECTOR. RESISTANCE
1S RESISTANCE 1.5Q ORLESS? ' . IN CKT 1285.
f |
ves
@ ¢ INSPECT THE 6-WAY ABS MOTORPACK CONNECTOR AND 8-WAY EBCM-. - REPLACE ABS
CONNECTOR FOR POOR TERMINAL CONTACT OR CORROSION. REFERTO MOTOR PACK.

SECTION 8A-4, “CHECKING TERMINAL CONTACT.”
DO ANY TERMINALS EXHIBIT POOR CONTACT OR EVIDENCE OF CORROSION"

=]

@ ¢ IGNITION “OFF." REPLACE TERMINALS
¢ RECONNECT ALL CONNECTORS. ) THAT EXHIBIT POOR
¢ START ENGINE WITH FOOT OFF BRAKE. TERMINAL CONTACT
¢ ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS. OR EVIDENCE OF
¢ REPEAT ABOVE IGNITION CYCLE SEQUENCE TWQO MORE TIMES. CORROSION.

DIDDTCA42 SET IN THE LAST THREE IGNITION CYCLES?

REPLACE EBCM. MALFUNCTION IS INTERMITTENT. REFER
TO “DIAGNOSTIC AIDS” ON FACING PAGE.

AFTERDIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY DTCDOES NOT g.24.93
RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH) AND THEN KEYING DOWN. NS 16173
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EBCM

1280 BLK ——E LF ABS MOTOR HIGH

A
LF ABS
MOTOR
8
ABS MOTOR PACK
6 WAY CONNECTOR

1281 PNK —E LF ABS MOTOR LOW

. 6-18-93
MS 12767

DTC44

Circuit Description:

LEFT FRONT ABS CHANNEL WILL NOT MOVE

This DTC is designed to detect bound-up ESB, a stuck ABS motor, or a seized hydraulic modulator. When the
release is commanded during initialization, the ESB should release the ABS motor, resulting in sensed current
being less than commanded current (motor is spinning freely). If the ABS motor is not moving, sensed current

will be equal to stall current.

DTC Will Set When: DTC 44 can be set during normal operation. If the EBCM detects a condition in which it
“cannot move the motor in either direction, a malfunction exists.

Action Taken: This malfunction indicates the channel cannot be moved properly. A malfunction DTC is
stored, ABS is disabled and the “ABS INOP” lamp is turned "ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Ensures that proper motor circuits are located in
the proper connector cavities.

2. Checks for proper ABS motor movement during
apply and release commands from the Tech 1.

3. Compares EBCM command current to motor
feedback current.

4. Checks for a short circuit between the ABS motor
“HIGH” and ABS motor “LOW?” circuits.

5. Checks for an ABS motor that is internally
shorted.

6. Determines if the malfunction is caused by a
defective EBCM or poor terminal contact.

7. Verifies that the ABS motor can actually apply
when commanded.

8. Checks for proper hydraulic modulator gear and
piston movement.

Diagnostic Aids: An “Intermittent” malfunction in
this DTC may result from a mechanical part of the
system that sticks, binds, or slips.

The frequency of the malfunction can be checked
by using the enhanced diagnestic function of the Tech
1, as deseribed in “Tech 1 Diagnostics” found in this
section. DTC 44 may set after modulator disassembly
if the modulator pistons are positioned at the bottom of
their bore. '

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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® VISUALLY INSPECT THE 6-WAY ABS MOTOR PACK AND THE 8-WAY EBCM
CONNECTORS FOR PROPER WIRE COLOR/CONNECTOR CAVITY

COMBINATION.

ARE THE PROPER WIRES LOCATED IN THE PROPER CONNECTOR CAVITIES?

YES

DTC44
LEFT FRONT ABS CHANNEL
WILL NOT MOVE

IGNITION “ON,"” ENGINE “OFF."

PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE.
USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.
SELECT LEFT FRONT ABS MOTOR APPLY FUNCTION AND APPLY THE

MOTOR.
APPLY FIRM PRESSURE ON BRAKE PEDAL.

SELECT LEFT FRONT ABS MOTOR RELEASE FUNCTION AND RELEASE

MOTOR.
DID BRAKE PEDAL FALL?

]

YES

USING THE CIRCUIT DIAGRAMS
LOCATED IN THE FRONT OF THIS
SECTION, PLACE THE PROPER WIRES
IN THE PROPER CONNECTOR
CAVITIES. CLEAR DTCs AND
RECHECK SYSTEM.

@

® FIRMPRESSURE STILL "ON" BRAKE PEDAL.
® SELECTLEFTFRONT ABS MOTOR APPLY FUNCTION AND APPLY THE MOTOR.
DID BRAKE PEDAL RISE?

NO YES

-

| MALFUNCTION IS INTERMITTENT. REFER TO "DIAGNOSTIC AIDS” ON FACING PAGE.

REMOVE FOOT FROM BRAKE PEDAL.

® SELECTLEFT FRONT ABS MOTOR APPLY FUNCTION AND APPLY THE MOTOR WHILE CAREFULLY
OBSERVING THE COMMANDED CURRENT AND THE FEEDBACK CURRENT ON THE TECH 1.
WAS THE FEEDBACK CURRENT HIGHER THAN THE COMMANDED CURRENT?

YES

EXIT TECH 1 MANUAL CONTROL FUNCTION.
IGNITION “OFF.”

DISCONNECT THE B-WAY EBCM CONNECTOR AND THE

6-WAY ABS MOTOR PACK CONNECTOR.
USING J 39200, MEASURE THE RESISTANCE BETWEEN

TERMINAL “A” AND TERMINAL “B" OF THE 8-WAY EBCM

HARNESS CONNECTOR.

DOES J 39200 DISPLAY RESISTANCE AS "OL" (INFINITE)?

YES

ESJES

® USING TECH 1 MISC. TESTS, PERFORM GEAR
TENSION RELIEF FUNCTION.

IGNITION “OFF."

REMOVE HYDRAULIC MODULATOR/MOTOR PACK
ASSEMBLY FROM VEHICLE. REFERTO “ON
VEHICLE SERVICE" IN THIS SECTION.

SEPARATE ABS MOTOR PACK FROM HYDRAULIC
MODULATOR.

GRASP THE GEAR ON THE HYDRAULIC
MODULATOR (THE HYDRAULIC MODULATOR IS
THE UNIT WITH THE THREE LARGE GEARS)
FURTHEST FORWARD WHEN THE UNIT IS

* MEASURE THE RESISTANCESETWEEN. | [ REPAR SHORT MOVE THE GEAR, -+ - T 10
Y epy SETWEEN K . .
THE ABS MOTOR PACK CONNECTOR. | | 1280 AND CKT NG CEAR OE ROTATED ATLEAST 10 FULL
IS RESISTANCE 0.4Q OR GREATER? 1281. - -
[res] o [vss]
REPLACE HYDRAULIC REPLACE ABS
& RECONNECT ALL CONNECTORS. REPLACE MODULATOR. MOTOR PACK.
¢ IGNITION “OFF.” ABS
& START ENGINE WITH FOOT OFF BRAKE. MOTOR
¢ ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS. PACK.
L]

REPEAT ABOVE IGNITION CYCLE SEQUENCE TWO
MORE TIMES.
DID DTC 44 SET IN THE LAST THREE iGNITION CYCLES?

I!EPLJ\CE

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT
DTCDOES NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 KM/H (10 MPH), AND

MALFUNCTION IS INTERMITTENT. INSPECT ALL CONNECTORS FOR
CONTAMINATION AND POOR TERMINAL CONTACT. REPLACE ANY TERMINALS
THAT EXHIBIT POOR TERMINAL CONTACT OR EVIDENCE OF CORROSION.

THEN KEYING DOWN. AND THEN KEYING DOWN.

7-3-93
NS 16174




5E1-96 ANTILOCK BRAKE SYSTEM

EBCM

RF ABS
MOTOR

1282 PPL ——E RF ABS MOTOR HIGH

ABS MOTOR PACK
6 WAY CONNECTOR

1283 BLK —E RF ABS MOTOR LOW

6-21-93
MS 12768

DTC 45
RIGHT FRONT ABS CHANNEL WILL NOT MOVE

This DTC is designed to detect bound-up ESB, a stuck ABS motor, or a seized hydraulic modulator. When the
release is commanded during initialization, the ESB should release the ABS motor, resulting in sensed current
being less than commanded current (motor is spinning freely). If the ABS motor is not moving, sensed current

Circuit Description:

will be equal to stall current.

DTC Will Set When: DTC 45 can be set during normal operation. If the EBCM detects a condition in which it
cannot move the ABS motor in either direction, a malfunction exists.

Action Taken: This malfunction indicates the channel cannot be moved properly A malfunction DTC is
stored ABS is disabled and the “"ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Ensures that proper ABS motor circuits are
located in the proper connector cavities.

2. Checks for proper ABS motor movement during
apply and release commands from the Tech 1.

3. Compares EBCM command current to motor

- feedback current.

4. Checks for short between CKT 1282 and CKT
1283.

5. Checks for an ABS motor that is internally
shorted.

6. Checks to see if malfunction is due to poor

terminal contact or the EBCM.

7. Verifies that the motor can actually apply when
commanded.

8. Checks for proper hydraulic modulator gear and
piston movement.

Diagnostic Aids: An “Intermittent” malfunction in
this DTC may result from a mechanical part of the
system that sticks, binds, or slips.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in "Tech 1 Diagnostics” found in this
section. DTC 45 may set after modulator disassembly
if the modulator pistons are positioned at the bottom of
their bore. -

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physmal damage to
the wiring harness,



ANTILOCK BRAKE SYSTEM 5E1-97

® VISUALLY INSPECT THE 6-WAY ABS MOTOR PACK AND THE 8-WAY EBCM

CONNECTORS FOR PROPER WIRE COLOR/CONNECTOR CAVITY

COMBINATION.

ARE THE PROPER WIRES LOCATED IN THE PROPER CONNECTOR CAVITIES?

5

DTCA45

RIGHT FRONT ABS
CHANNEL WILL NOT MOVE

LN ]

IGNITION “"ON,” ENGINE "QFF.”

PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE.
USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.
SELECT RIGHT FRONT ABS MOTOR APPLY FUNCTION AND APPLY THE

MOTOR.
APPLY FIRM PRESSURE ON BRAKE PEDAL.

SELECT RIGHT FRONT ABS MOTOR RELEASE FUNCTION AND

RELEASE MOTOR.
DID BRAKE PEDAL FALL?

USING THE CIRCUIT DIAGRAMS
LOCATED IN THE FRONT OF THIS
SECTION, PLACE THE PROPER WIRES
IN THE PROPER CONNECTOR
CAVITIES. CLEARDTCs AND
RECHECK SYSTEM.

[0 ]

YES

@

MOTOR.

DID BRAKE PEDAL RISE?

® FIRM PRESSURE STILL "ON" BRAKE PEDAL. .
® SELECTRIGHT FRONT ABS MOTOR APPLY FUNCTION AND APPLY THE

YES

€

REMOVE FOOT FROM BRAKE PEDAL.

[ MALFUNCTION IS INTERMITTENT. REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE._l

e SELECT RIGHT FRONT ABS MOTOR APPLY FUNCTION AND APPLY THE MOTOR WHILE CAREFULLY
OBSERVING THE COMMANDED CURRENT AND THE FEEDBACK CURRENT ON THE TECH 1.

WAS THE FEEDBACK CURRENT HIGHER THAN THE COMMANDED CURRENT?

YES

IGNITION "OFF."

DISCONNECT THE 8-WAY EBCM CONNECTOR AND THE
6-WAY ABS MOTOR PACK CONNECTOR.

USING J 39200, MEASURE THE RESISTANCE BETWEEN

TERMINAL “G"” AND TERMINAL “H"” OF THE 8-WAY EBCM

HARNESS CONNECTOR.

DOES 139200 DISPLAY RESISTANCE AS “OL” (INFINITE)?

[vs]

MEASURE THE RESISTANCE BETWEEN REPAIR SHORT
TERMINAL “E” AND TERMINAL “F” OF BETWEEN CKT
THE ABS MOTOR PACK CONNECTOR. 1282 AND CKT
IS RESISTANCE 0.4 Q OR GREATER? 1283.

YES

L)

USING TECH 1 MISC. TESTS, PERFORM GEAR
TENSION RELIEF FUNCTION.

IGNITION “OFF.”

REMOVE HYDRAULIC MODULATOR/MOTOR PACK
ASSEMBLY FROM VEHICLE. REFERTO "ON
VEHICLE SERVICE" IN THIS SECTION. :
SEPARATE ABS MOTOR PACK FROM HYDRAULIC
MODULATOR.

GRASP THE GEAR ON THE HYDRAULIC
MODULATOR (THE HYDRAULIC MODULATOR IS
THE UNIT WITH THE THREE LARGE GEARS)
FURTHEST REARWARD WHEN THE UNIT IS
INSTALLED IN THE VEHICLE AND ATTEMPT TO
MOVE THE GEAR.

CAN THE GEAR BE ROTATED AT LEAST 10 FULL
TURNS LOCK TO LOCK?

L'iuo—l

[vo]

)

e RECONNECT ALL CONNECTORS. | REPLACE REPLACE HYDRAULIC REPLACE ABS
® EXITTECH 1 MANUAL CONTROL FUNCTION. ABS MODULATOR. MOTOR PACK.
& IGNITION “OFF.” MOTOR
e START ENGINE WITH FOOT OFF BRAKE. PACK.
e ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS.
e REPEAT ABOVE IGNITION CYCLE SEQUENCE TWO
MORE TIMES.
DID DTC45 SET IN THE LAST THREE IGNITION CYCLES?
REPLACE MALFUNCTION IS INTERMITTENT. INSPECT ALL CONNECTORS FOR
EBCM. CONTAMINATION AND POOR TERMINAL CONTACT. REPLACE ANY TERMINALS
THAT EXHIBIT POOR TERMINAL CONTACT OR EVIDENCE OF CORROSION.
* AFTER DIAGNOSIS 1S COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO
VERIFY THAT DTCDOES NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING 7-3-93
OVER 16 KM/H (10 MPH), AND THEN KEYING DOWN. NS 16175




5E1-98 ANTILOCK BRAKE SYSTEM

EBCM

1288 DK GRN ————|_C_| REAR ABS MOTORHIGH

C
REAR ABS
MOTOR
D
ABS MOTOR PACK
6 WAY CONNECTOR

1285 ORN —-—E REAR ABS MOTOR LOW

6-18-93
MS 12769

DTC 46
REAR ABS CHANNEL WILL NOT MOVE

This DTC is designed to detect bound-up ESB, a stuck ABS motor, or a seized hydraulic modulator. When the
release is commanded during initialization, the ESB should release the ABS motor, resulting in sensed current
being less than commanded current (motor i is spinning freely). If the ABS motor is not moving, sensed current

Circuit Description:

will be equal to stall current.

DTC Will Set When: DTC 46 can be set during normal operation. If the EBCM detects a condition in whlch it
cannot move the motor in either direction, a malfunction exists.

Action Taken: This malfunction indicates the channel cannot be moved properly. A malfunction DTC is
stored, ABS is disabled and the *“ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Ensures that proper ABS motor circuits are
located in the proper connector cavities.

2. Checks for proper ABS motor movement during
apply and release commands from the Tech 1.

3. Compares EBCM command current to ABS motor
feedback current. , .

4. Checks for a short circuit between the ABS motor
“HIGH” and ABS motor “LOW? circuits.

5. Checks to see if malfunction is due to poor
terminal contact or the EBCM.

6. Verifies that the motor can actually release when
commanded.

7. Checks for proper hydraulic modulator gear and
piston movement.

Diagnostic Aids: An “Intermittent” malfunction in
this DTC may result from a mechanical part of the
system that sticks or binds.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. DTC 46 may set after modulator disassembly
if the modulator pistons are positioned at the bottom of
their bore.

Depending on the frequency of the malfunction, a
physical inspection of the mechanical parts suspected
may be necessary.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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@ ® VISUALLY INSPECT THE 6-WAY MOTOR PACK AND THE 8-WAY EBCM DTC 46
CONNECTORS FOR PROPER WIRE COLOR/CONNECTOR CAVITY COMBINATION.
ARE THE PROPER WIRES LOCATED IN THE PROPER CONNECTOR CAVITIES?
[ REAR ABS CHANNEL
EE WILL NOT MOVE
® RAISE AND SUPPORT THE VEHICLE SUCH THAT THE REAR WHEELS ARE USING THE CIRCUIT DIAGRAMS
APPROXIMATELY SIX INCHES OFF THE FLOOR. LOCATED IN THE FRONT OF THIS
® IGNITION "ON,” ENGINE "OFF.” SECTION, PLACE THE PROPER WIRES
¢ PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE. IN THE PROPER CONNECTOR
® APPLY FIRM PRESSURE ON BRAKE PEDAL. CAVITIES. CLEARDTCs AND
® USING TECH 1 ABS TESTS, SELECT MANUAL CONTROL FUNCTION. RECHECK SYSTEM.
® SELECTREAR AXLE MOTOR APPLY FUNCTION AND APPLY THE MOTOR.
® HAVE AN ASSISTANT TRY TO SPIN THE REAR WHEELS BY HAND.
COULD ASSISTANT SPIN THE REAR WHEELS?

ves

® ® FIRM PRESSURE STILL “ON" BRAKE PEDAL.
® SELECTREAR AXLE MOTOR RELEASE FUNCTION AND RELEASE THE MOTOR.
® HAVE AN ASSISTANT TRY TO SPIN THE REAR WHEELS BY HAND.

COULD ASSISTANT SPIN THE REAR WHEELS?

L

I

Gl

MALFUNCTION IS INTERMITTENT. REFER TO
"DIAGNOSTIC AIDS” ON FACING PAGE.

@ ¢ REMOVE FOOT FROM BRAKE PEDAL.

¢ SELECTREARAXLE MOTOR APPLY FUNCTION AND APPLY THE MOTOR WHILE CAREFULLY OBSERVING
THE COMMANDED CURRENT AND THE FEEDBACK CURRENT ON THE TECH 1.
WAS THE FEEDBACK CURRENT HIGHER THAN THE COMMANDED CURRENT?

YES

@ * IGNITION “OFF.” @

¢ DISCONNECT THE 8-WAY EBCM CONNECTOR AND THE
6-WAY MOTOR PACK CONNECTOR.

¢ USING ) 39200, MEASURE THE RESISTANCE BETWEEN
TERMINAL "C” AND TERMINAL "F” OF THE 8-WAY EBCM
HARNESS CONNECTOR.
DOES 1 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)?

® USING TECH 1 ABS TESTS, PERFORM GEAR
TENSION RELIEF FUNCTION.

® IGNITION "OFF."” )

® REMOVE HYDRAULICMODULATOR/MOTOR PACK
ASSEMBLY FROM VEHICLE. REFERTO "ON
VEHICLE SERVICE" IN THIS SECTION.

® SEPARATE MOTOR PACK FROM HYDRAULIC
MODULATOR.

® GRASP THE MIDDLE GEAR ON THE HYDRAULIC
MODULATOR (THE HYDRAULIC MODULATOR IS
THE UNIT WITH THE THREE LARGE GEARS) AND

YES m ATTEMPT TO MOVE THE GEAR.
CAN THE GEAR BE ROTATED AT LEAST 7 FULL
TURNS LOCK TO LOCK?
@ ® RECONNECT ALL CONNECTORS. REPAIR SHORT
® START ENGINE AND TEST DRIVE BETWEEN CKT 1284
VEHICLE, ACHIEVING AT LEAST 16 km/h | | AND CKT 1285.
(10 MPH).
® TURN IGNITION “OFF.”
® START ENGINE AND TEST DRIVE | NO I :
ATLEAST 18 k(1o MEH) T EVING
. R REPLACE M
DOES DTC A046 RESET? ngﬁfi%ﬁ”””c PACK. CEMOTOR
1
ves
REPLACE MALFUNCTION IS INTERMITTENT.
EBCM. INSPECT ALL CONNECTORS FOR

OR EVIDENCE OF CORROSION.

CONTAMINATION AND POOR TERMINAL
CONTACT. REPLACE ANY TERMINALS
THAT EXHIBIT POOR TERMINAL CONTACT

* AFTER ALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY

THAT DTC DOES NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 KM/H (10 MPH),

AND THEN KEYING DOWN.

01-04-93
NS 16176




5E1-100 ANTILOCK BRAKE SYSTEM

" EBCM

1280 BLK —_E LF ABS MOTOR HIGH

1281 PNK ——E' LF ABS MOTOR LOW

A
LF ABS
MOTOR
B
ABS MOTOR PACK
6 WAY CONNECTOR

6-18-93
MS 12767

DTC 47

(Page 1 of 2)
LEFT FRONT ABS MOTOR FREE SPINS

This DTC is designed to detect a stripped nut or gear assembly during initialization.. During the homing
sequence, the piston should reach the top of the bore resulting in a stalled ABS motor. If this d(‘)es not occur, the
ABS motor must be spinning with little or no resistance, indicating a nut/screw or gear malfunction.

Circuit Description:

DTC Will Set When: DTC 47 can only be set during initialization. If the feedback current is less than the
command current for a specified period of time, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled, and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks to see if the corresponding open motor DTC
is also set.

2. Verifies that the ABS motor was actually applied
as command by observing feedback current.

3. Verifies that the ABS motor can release.

4. Verifies that the ABS motor can be applied by
observing pedal movement.

5. Checks for an open in the ABS motor “HIGH”
circuitry.

6. Checks for an open in the ABS motor “LOW”
circuitry.

7. Checks for an ABS motor that is internally
shorted.

Diagnostic Aids: An “Intermittent” malfunction in
this DTC may result from a mechanical part of the

‘system that sticks, binds, or slips.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in "Tech 1 Diagnostics” found in this
section. If the DTC only occurs once and DTC 56 also
occurs, refer to DTC 56. If intermittent and enhanced

diagnostics shows this DTC occurs during ABS, refer

to DTC 56.
Depending on the frequency of the malfunction, a
physical inspection of the mechanical parts suspected

may be necessary.



ANTILOCK BRAKE SYSTEM 5E1-101

DTC 47

NOTICE: J 39200 TEST LEADS MUST BE “ZEROED” PRIOR TO MAKING (Page 1 of 2)
ANY RESISTANCE MEASUREMENTS. REFER TO J 39200 USER'S MANUAL.
_ LEFT FRONT ABS MOTOR
(1)[1s DTC 56 ALSO CURRENTLY SET? | | - FREE SPINS
L .

o ves

IGNITION “ON," ENGINE " OFF." ] PROCEED TO DTC 56 CHART FIRST. ]
PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE. :
USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.
SELECT LEFT FRONT ABS MOTOR APPLY FUNCTION AND APPLY THE
MOTOR WHILE CAREFULLY OBSERVING THE COMMAND CURRENT
AND FEEDBACK CURRENT ON THE TECH 1.

WERE BOTH COMMAND AND FEEDBACK CURRENT 10 AMPS?

| YES

@

@ ® APPLY FIRM PRESSURE ON BRAKE PEDAL. | |

® SELECTLEFT FRONT ABS MOTOR RELEASE FUNCTION AND. RELEASE THE MOTOR.
DID THE BRAKE PEDAL FALL AND WERE BOTH COMMAND AND FEEDBACK
CURRENT 6 AMPS?

[ves]

i @ ® FIRM PRESSURE STILL ON BRAKE PEDAL. - . ) GO TOSTEPS. |
® SELECT LEFT ABS MOTOR APPLY FUNCTION AND APPLY THE

MOTOR (THIS MOVES THE PISTON TO THE TOP OF ITSBORE.)
DID BRAKE PEDAL RISE?

- . .
USING TECH 1 MISC. TESTS, PERFORM GEAR TENSION RELIEF FUNCTION. | | MALFUNCTION IS INTERMITTENT.
IGNITION* OFF.” REFER TO "DIAGNOSTIC AIDS"
DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR AND 8-WAY - . ON FACING PAGE.

EBCM CONNECTOR.

USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "A"” OF
.THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR AND

TERMINAL "A"” OF THE 8-WAY EBCM HARNESS CONNECTOR

IS RESISTANCE 1.5 OR LESS?

®

@ ® MEASURE THE RESISTANCE BETWEEN TERMINAL "B” OF rnﬂmm HIGH RESISTANCE IN CKT 1280. —'
THE 6-WAY ABS MOTOR PARK HARNESS CONNECTOR AND -

TERMINAL “B” OF THE 8-WAY EBCM HARNESS CONNECTOR: :
~ ISRESISTANCE 1.5Q ORLESS?

| B - .
@ ® MEASURE THE RESISTANCE BETWEEN TERMINAL "A" AND 1REPAIR HIGH RESISTANCE IN CKT 1281.—l

TERMINAL "B” OF THE ABS MOTOR PACK CONN ECTOR
IS RESISTANCE 1.5Q OR LESS?

L

YES |_._|"°

[ DIAGNOSIS CONTINUED ON NEXT PAGE. 1 | REPLACE ABS MOTOR PACK.

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES NOT
RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN. 6-25-93

NS 16177




5E1-102 ANTILOCK BRAKE SYSTEM

EBCM

1A

1280 BLK —E LF ABS MOTOR HIGH -

LF ABS
MOTOR
B
ABS MOTOR PACK
6 WAY CONNECTOR

1281 PNK —E LF ABS MOTOR LOW

6-18-93
MS 12767

‘DTCA47

(Page 2 of 2)
LEFT FRONT ABS MOTOR FREE SPINS

This DTC is designed to detect a stripped nut or gear assembly during initialization. During the homing
‘sequence, the plston should reach the top of the bore resulting in a stalled motor. If this does not occur, the motor
Imust be spinning with little or no resistance, mdlcatmg a nub’screw or gear ma]functmn CTE

Circuit Description

DTC Will Set When: DTC 47 can only be set during initialization. If the feedback current is less than the
command current for a spec1fied perlod of time, a malfunction exists. .

Action Taken: A malfunctlon DTC is stored, ABS is disabled, and the “ABS INOP” lamp is tumed "ON ”

DTC Chart Test Description: Number{s) below

refer to circled number(s) on the diagnostic chart.

8. Checks for a stripped gear on the ABS motor pack
(unit with three small gears).

9. Checks for a stripped gear on the hydraulic
modulator (unit with three large gears).

10. Checks to see if the ABS motor pack has an

internal malfunction.
11. Checks for a malfunctioning hydraulic modulator.
12. Ensures malfunction was not due to poor terminal
contact.

Dla gnostic Alds. An “Intermittent” malfunction in
this DTC may result from a mechanical part of the
system that sticks, binds, or slips.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnosties” found in this
section. If the DTC only occurs once and DTC 56 also
occurs, refer to DTC 56. If intermittent and enhanced

‘diagnostics shows this DTC occurs during ABS, refer

to DTC 56. _

Depending on the frequency of the malfunction, a
physical inspection of the mechamcal parts suspected
may be necessary.



ANTILOCK BRAKE SYSTEM 5E1-103

premr B | DTC 47

| FROM PREVIOUS PAGE. | (Page 2 of 2)
_I_ _____________ -
¢ REMOVE HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY FROM VEHICLE LEFT FRONT ABS

(REFER TO “ON-VEHICLE SERVICE” IN THIS SECTION). MOTOR FREE SPINS

¢ REMOVE GEAR COVER. _

¢ CHECK FOR STRIPPED GEAR ON ABS MOTOR PACK; ABS MOTOR PACK IS THE '
UNIT WITH THE THREE SMALL GEARS. THE LEFT FRONT GEAR IS THE GEAR
FURTHEST FORWARD WHEN THE ASSEMBLY IS INSTALLED IN THE VEHICLE.
IS THE ABS MOTOR PACK GEAR STRIPPED? _

| |
¢ CHECK FOR A STRIPPED GEAR ON HYDRAULIC MODULATOR; MODULATOR IS
@ THE UNIT WITH THE THREE LARGE GEARS. THE LEFT FRONT GEAR IS THE | REPLACE ABS MOTOR PACK.

GEAR FURTHEST FORWARD WHEN THE UNIT IS INSTALLED IN THE VEHICLE.
1S THE MODULATOR GEAR STRIPPED?

. : ) ) : YES

. ¢ RECONNECT ELECTRICAL CONNECTORS REPLACE HYDRAULIC
¢ SECURELY POSITION HYDRAULIC Monumroworoa PACK ASSEMBLY IN MODULATOR GEAR.

VEHICLE WITH GEAR COVER REMOVED SUCH THAT THE GEAR SET CAN BE

OBSERVED. BE CAREFUL NOT TO DAMAGE GEAR SET OR ALLOW THE HYDRAULIC

MODULATOR TO MOVE WHILE TESTING.

IGNITION "ON."

USING TECH 1 MISC. TESTS SELECT MANUAL CONTROL FUNCTION.

SELECT LEFT FRONT ABS MOTOR APPLY AND APPLY THE MOTOR WHILE OBSERVING

THE GEAR SET FURTHEST FORWARD WHEN THE UNIT IS INSTALLED IN THE VEHICLE.

® SELECT LEFT FRONT ABS MOTOR RELEASE FUNCTION AND RELEASE THE MOTOR

WHILE STILL OBSERVING THE GEAR SET.
¢ SELECT LEFT FRONT ABS MOTOR APPLY FUNCTION AND APPLY THE MOTOR,
DID GEAR SET MOVE IN BOTH DIRECTIONS FOR AT LEAST ONE REVOLUTION?

YES - '

@ ¢ USING TECH 1 MISC. TESTS, PERFORM GEAR TENSION RELIEF FUNCTION. ) [ REPLACE ABS MOTOR PACK. '
L ]

[ ]

[ ]

*e s

IGNITION “OFF."

SEPARATE THE ABS MOTOR PACK FROM THE HYDRAULIC MODULATOR.

GRASP THE GEAR ON THE HYDRAULIC MODULATOR (THE HYDRAULIC
MODULATOR IS THE UNIT WITH THE THREE LARGE GEARS) FURTHEST FORWARD
WHEN THE UNIT IS INSTALLED IN THE VEHICLE AND ATTEMPT TO MOVE THE GEAR.
CAN THE GEAR BE ROTATED MORE THAN 13 FULL TURNS LOCK TO LOCK?

@ @ INSPECT ALL CONNECTORS AND TERMINALS FOR POOR TERMINAL CONTACT AND REPLACE THE HYDRAULIC

EVIDENCE OF CORROSION. REFER TO SECTION 8A-4 “CHECKING TERMINAL MODULATOR. :
CONTACT.” REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF POOR TERMINAL =

CONTACT OR CORROSION.

REINSTALL HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY IN VEHICLE.

RECONNECT ALL CONNECTORS.

IGNITION " OFF."

START ENGINE WITH FOOT OFF BRAKE.

ALLOW ENGINE TO RUN FOR AT LEAST 10 ssconos

REPEAT ABOVE IGNITION CYCLE SEQUENCE TWO MORE TIMES.

DID DTC A7 SET IN THE LAST THREE IGNITION CYCLES?

sssasse

MALFUNCTION IS MOST
LIKELY CAUSED BY A
POOR CONNECTION.
REFER TO "DIAGNOSTIC
AIDS" ON FACING PAGE.

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES NOT
RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN. 2.9
7-2-93

NS 16044




5E1-104 ANTILOCK BRAKE SYSTEM

EBCM

1282 PPL —E RF ABS MOTOR HIGH-

RF ABS }
MOTOR / \- 12838,k — H_| RF ABS MOTORLOW
ABS MOTOR PACK o | |
6 WAY CONNECTOR
6-21-93
MS 12768
DTC 48
(Pa elof2)
RIGHT FRONT ABS MOTOR FREE SPINS
Circuit Description:

This DTC is designed to detect a stripped nut or gear assembly during initialization. During the homing
sequence, the piston should reach the top of the bore resulting in a stalled ABS motor. If this does not occur, the
ABS motor must be spinning with little or no resnstance indicating a nutfscrew or gear malfunction.

DTC Will Set When: DTC 48 can only be set during 1mt1ahzatlon 1f the feedback current is less than the
command current for a specified period of time, a malfunction exists.

Action Taken:

DTC Chart Test Description:

refer to circled number(s) on the diagnostic chart.

1. Checks to see if the correspondmg open motor DTC
is also set.

2. Verifies that the ABS motor was actually apphed

- ascommand by observing feedback current.

3. Verifies that the ABS motor can release. :

4. Verifies that the ABS motor can be applied by

~ observing pedal movement.

5. Checks for high resistance in the ABS moter
“"HIGH” circuitry.

6. Checks for high resistance in the ABS motor
“LOW?” circuitry.

7. Checks for proper resistance of the ABS motor
windings.

Number(s) below .

A malfunctlon DTC is stored, ABS is dlsabled and the “ABS INOP” lamp is turned “ON."

Diagnostic Aids: An “Intermittent” malfunctwn in
this DTC may result from a mechamcal part of the
system that sticks, binds, or slips.

‘The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. If the DTC only occurs once and DTC 61 also
occurs, refer to DTC 61. If intermittent and enhanced

_diagnostics shows this DTC occurs during ABS refer

to DTC 61.
Depending on the frequency of the malfunction, a

physical inspection of the mechamcal parts suspected
may be necessary.



ANTILOCK BRAKE SYSTEM 5E1-105

NOTICE: 139200 TEST LEADS MUST BE “ZEROED" PRIOR TO MAKING
ANY RESISTANCE MEASUREMENTS. REFER TO J 39200 USER'S MANUAL.

®| ISDTC 61 ALSO CURRENTLY SET?
|

DTCA48

(Page 1 of 2)
RIGHT FRONT ABS

@ ¢ IGNITION "ON," ENGINE "OQFF."
[ ]

L ]

L ]

PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE
USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.
SELECT RIGHT FRONT ABS MOTOR APPLY FUNCTION AND APPLY
THE MOTOR WHILE CAREFULLY OBSERVING THE COMMAND
CURRENT AND FEEDBACK CURRENT ON THE TECH 1.

WERE BOTH COMMAND AND FEEDBACK CURRENT 10 AMPS?

_MOTOR FREE SPINS

YES

| PROCEED TO DTC 61 CHART FIRST. |

1 ves

@ ® APPLY FIRMPRESSURE ON BRAKE PEDAL.

® SELECT RIGHT FRONT ABS MOTOR RELEASE
FUNCTION AND RELEASE THE MOTOR.

DID THE BRAKE PEDAL FALL AND WERE BOTH
COMMAND AND FEEDBACK CURRENT 6 AMPS?

Y

‘| YES

@ @ FIRM PRESSURE STILL ON BRAKE PEDAL.
® SELECTRIGHT ABS MOTOR APPLY FUNCTION AND APPLY THE
MOTOR (TH!IS MOVES THE PISTON TO THE TOP OF ITS BORE. )
DID BRAKE PEDAL RISE?

[vo ]

GOTO
STEPS.

IGNITION"OFF.”
DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR AND 8-WAY
EBCM CONNECTOR. )

®. USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “E” OF
THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR AND
TERMINAL “G" OF THE 8-WAY EBCM HARNESS CONNECTOR
IS RESISTANCE 1.5Q OR LESS? - ;

@ ® USING TECH 1 MISC. TESTS, PERFORM GEAR TENSION RELIEF FUNCTION.
L ]
[ ]

YES

MALFUNCTION IS INTERMITTENT.
REFER TO "DIAGNOSTIC AIDS”
ON FACING PAGE.

@ ® MEASURE THE RESISTANCE BETWEEN TERMINAL “F” OF THE 6-WAY
ABS MOTOR PARK HARNESS CONNECTOR AND TERMINAL “ I'l OF

THE 8-WAY EBCM HARNESS CONNECTOR. -

IS RESISTANCE 1.5Q ORLESS?

IjEPAIR HIGH RESISTANCE IN.CKT 1282. ]

[ves)

@ ® MEASURE THE RESISTANCE BETWEEN TERMINAL "E” AND
TERMINAL "F” OF THE ABS MOTOR PACK CONNECTOR.
IS RESISTANCE 1.5Q OR LESS?

| REPAIR HIGH RESISTANCE IN CKT 1283. |

YES

1
l DIAGNOSIS CONTINUED ON NEXT PAGE. l

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTCDOES NOT
RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN.

oo

| REPLACE ABS MOTOR PACK. |

7-8-93
NS 16178




5E1-106 ANTILOCK BRAKE SYSTEM

- EBCM

RF ABS
MOTOR

1282 PPL —E [ RF ABS MOTOR HIGH

ABS MOTOR PACK
6 WAY CONNECTOR

1283 BLK —E RF ABS MOTOR LOW

" §-21-93
MS 12768

DTC48

(Page20f2)
RIGHT FRONT ABS MOTOR FREE SPINS

Circuit Descnptlon

This DTC is designed to detect a stnpped nut or gear assembly durmg m1t1ahzatlon Durmg the homing
sequence, the piston should reach the top of the bore resulting in a stalled ABS motor. If this does not oceur, the
ABS motor must be spinning with little or no resistance, indicating-a-nutfscrew or gear malfunction.

DTC Will Set When: DTC 48 can only be set during initialization. If the feedback current is less than the
command current for a specified permd of time, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled, and the "ABS INOP” lamp is turned “ON.”

DTC Chart Test Descri ptmn.  Number(s) below
refer to circled number(s) on the diagnostic chart.

8. Checks for a stripped gear on the ABS motor pack

(unit with three small gears).

9. Checks for a stripped gear on the hydraulic
modulator (unit with three large gears).

10. Verifies that the ABS motor can be applied under a

- load situation.

11. Verifies that the hydrauhc modulator is

- functioning properly.

12. Ensures malfunction was not due to poor terminal
contact.

Diagnostic Aids: An "Intermlttent” malfunetion in
~ this DTC may result from a mechanical part of the
 system that sticks, binds, or slips.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. If the DTC only occurs once and DTC 61 also
oceurs, refer to DTC 61. If intermittént and enhanced
diagnostics shows this DTC oceurs durmg ABS, refer
to DTC 61.

Depending on the frequency of the malfunction, a
physical inspection of the mechanical parts suspected

may be necessary.
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'DIAGNOSISCONTINUED { | - | DTC 48

| FROM PREVIOUS PAGE. |
B -l -------------- : (Pa
ge 2 of 2)
¢ REMOVE HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY FROM VEHICLE.
_' (REFER TO “ON-VEHICLE SERVICE” IN THIS SECTION.) RIGHT FRONT ABS
» REMOVE GEAR COVER. MOTOR FREE SPINS

| ® CHECKFOR STRIPPED GEAR ON ABS MOTOR PACK; ABS MOTOR PACK IS THE
UNIT WITH THE THREE SMALL GEARS. THE RIGHT FRONT GEAR IS THE GEAR
FURTHEST REARWARD WHEN THE ASSEMBLY IS INSTALLED IN THE VEHICLE.
IS THE ABS MOTOR PACK GEAR STRIPPED?

|® ¢ CHECKFOR A STRIPPED GEAR ON HYDRAULIC MODULATOR; MODULATORIS ITEPLACE ABS MOTOR PACK. ]
THE UNIT WITH THE THREE LARGE GEARS. THE RIGHT FRONT GEAR IS THE - -
GEAR FURTHEST REARWARD WHEN THE UNIT IS INSTALLED IN THE VEHICLE.
IS THE MODULATOR GEAR STRIPPED?

¢ RECONNECT ELECTRICAL CONNECTORS. REPLACE HYDRAULIC
¢ SECURELY POSITION HYDRAULIC MODULATOR!MOTOR PACK ASSiMBL\’ IN MODULATOR GEAR.

VEHICLE WITH GEAR COVER REMOVED SUCH THAT THE GEAR SET CAN BE
OBSERVED. BE CAREFUL NOT TO DAMAGE GEAR SET OR ALLOW THE HYDIMUUC
MODULATOR TO MOVE WHILE TESTING.

¢ IGNITION "ON."

USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.

SELECT RIGHT FRONT ABS MOTOR APPLY AND APPLY THE MOTOR WHILE

OBSERVING THE GEAR SET FURTHEST REARWARD WHEN THE UNIT IS INSTALLED IN

THE VEHICLE.

¢ SELECT RIGHT FRONT ABS MOTOR RELEASE FUNCTION AND RELEASE THE MOTOR
WHILE STILL OBSERVING THE GEAR SET.

¢ SELECT RIGHT FRONT ABS MOTOR APPLY FUNCTION AND APPLY THE MOTOR. .
DID GEAR SET MOVE IN BOTH DIRECTIONS FOR ATLEAST ONE REVOLUTION?

| -

® USING TECH 1 MISC. TESTS, PERFORM GEAR TENSION RELIEF FUNCTION. | REPLACE ABS MOTOR PACK.
¢ |GNITION "OFF.” . M AL

® SEPARATE THE ABS MOTOR PACK FROM THE HYDRAULIC MODULATOR. '

® GRASP THE GEAR ON THE HYDRAULIC MODULATOR (THE HYDRAULICMODULATOR
IS THE UNIT WITH THE THREE LARGE GEARS) FURTHEST REARWARD WHEN THE UNIT
IS INSTALLED IN THE VEHICLE AND ATTEMPT TO MOVE THE GEAR.

CAN THE GEAR BE ROTATED MORE THAN 13 FULL TURNS LOCK TO LOCK?

@ ¢ INSPECT ALL CONNECTORS AND TERMINALS FOR POOR TERMINAL CONTACT AND REPLACE THE HYDRAULIC
EVIDENCE OF CORROSION. REFER TO SECTION 8A-4 "CHECKING TERMINAL MODULATOR. ~ .

CONTACT.” REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF POOR TERMINAL . )

CONTACT OR CORROSION. .

REINSTALL HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY IN VEHICLE.

‘RECONNECT ALL CONNECTORS.

IGNITION " OFF.”

START ENGINE WITH FOOT OFF BRAKE.

ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS.

REPEAT ABOVE IGNITION CYCLE SEQUENCE TWO MORE TIMES.

DIDDTC48 SET IN THE LAST THREE IGNITION CYCLES?

- e e

|
REPLACE EBCM. MALFUNCTION WAS MOST LIKELY CAUSED

BY A POOR CONNECTION. REFERTO
“"DIAGNOSTIC AIDS” ON FACING PAGE.

AFTERDIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES NOT

RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN. 7-2-93
NS 16045




5E1-108 ANTILOCK BRAKE SYSTEM

EBCM

1284 DK GRN. ——E REAR ABS MOTOR HIGH

REAR ABS | . . o o
moTor D — 1285 ORN —E REARABS MOTORLOW
ABS MOTOR PACK
6 WAY CONNECTOR
61893
MS 12769
- DTC51.
< (Pa e1of2) '
- REAR ABS MOTOR FREE SPINS
Circuit Descnpt:on*

This DTC is designed to detect a stripped nut or gear assembly dunng mltlahzatlon During the hcmmg
‘sequence, the piston should reach the top of the bore resulting in a stalled ABS motor. If this does not occur, the
ABS motor must be spinning with little or no resistance, indicating a nut/screw.or gear malfunct.lcn

DTC Will Set When: DTC 51 can be set during initialization.

If the feedback current is less than the

‘command current for a speciﬁed period of time, a malfi.thciioh exists'

_"_,Actlon Taken A malfunct.mn DTC is stored, ABS is disabled, and the "ABS INOP” lamp is turned "ON ,

+

‘DTC Chart Test Descrlptlon. Number(s) below

refer to circled number(s) on the diagnostic chart.

DTC is also set.

2. Verifies that the ABS motor was actually __apphed'

. ascommand by observing feedback current.
3. Verifies that the ABS motor can release.

4. Verifies that the ABS motor can be applled by

observing pedal movement.

5. Checks for high resistance in the ABS motor
“HIGH?” circuitry.

6. Checks for high resistance in the ABS rnotcr
“LOW?” circuitry.

7. Checks for proper resistance of the ABS motor

windings.

. Dlagnos_tlc Alds: An “Intermittent” malfunction in

.. +this DTC may result from a mechanical part of the
‘1. Checks to see if the correspondmg open ABS motor -

system that sticks, binds, or slips. .
The frequency of the malfunction can be checked

" by using the enhanced diagnostic function of the Tech

1, as described in “Tech 1 Diagnostics” found in this
section. If the DTC only occurs once and DTC 64 also
occurs, refer to DTC 64. If intermittent-and enhanced
diagnostics show this DTC occurs during ABS refér to

' DTC 64.

. Depending on the frequency of the malfunctlon a
physical inspection of the mechanical parts suspected
may be necessary :
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\©,

NOTICE: 139200 TESTLEADS MUST BE "ZEROED" PRIOR TO MAKING
ANY RESISTANCE MEASUREMENTS. REFER TO J 39200 USER’'S MANUAL.

1®|Ts DTC 64 ALSO CURRENTLY SET? |
L

DTC 51

(Page 1 of 2)
REAR ABS MOTOR

IGNITION “ON,” ENGINE "OFF.”

PUMP BRAKE PEDAL UNTIL FIRM TO DEPLETE VACUUM RESERVE.
USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.
SELECT REAR AXLE ABS MOTOR APPLY FUNCTION AND APPLY THE
MOTOR WHILE CAREFULLY OBSERVING THE COMMAND CURRENT
AND FEEDBACK CURRENT ON THE TECH 1.

WERE BOTH COMMAND AND FEEDBACK CURRENT 10 AMPS?

| —

Tves | FREE SPINS

| |
[ PROCEED TO DTC 64 CHARTFIRST. |

YES

APPLY FIRM PRESSURE ON BRAKE PEDAL.
SELECT REAR AXLE ABS MOTOR RELEASE
FUNCTION AND RELEASE THE MOTOR.

DID THE BRAKE PEDAL FALL AND WERE BOTH
COMMAND AND FEEDBACK CURRENT 6 AMPS?

YES

FIRM PRESSURE STILL ON BRAKE PEDAL.

SELECT REAR AXLE ABS MOTOR APPLY FUNCTION AND APPLY
THE MOTOR (THIS MOVES THE PISTON TO THE TOP OF ITS BORE.)
DID BRAKE PEDAL RISE?

[vo ]

GOTO
STEPS.

@

|_~Io_|

LE R J

USING TECH 1 MISC. TESTS, PERFORM GEAR TENSION RELIEF FUNCTION.
IGNITION" OFF.”

DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR AND 8-WAY
EBCM CONNECTOR. .

USING ) 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "C" OF
THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR AND

TERMINAL "C” OF THE 8-WAY EBCM HARNESS CONNECTOR.

IS RESISTANCE 1.5Q OR LESS?

[res]

'MALFUNCTION IS INTERMITTENT.
REFER TO “DIAGNOSTIC AIDS”
ON FACING PAGE.

=

MEASURE THE RESISTANCE BETWEEN TERMINAL “D” OF
THE 6-WAY ABS MOTOR PARK HARNESS CONNECTOR AND
TERMINAL “F” OF THE 8-WAY EBCM HARNESS CONNECTOR.
IS RESISTANCE 1.5Q ORLESS?

|

| REPAIR HIGH RESISTANCE IN CKT 1284. |

YES

MEASURE THE RESISTANCE BETWEEN TERMINAL "C” AND
TERMINAL "D” OF THE ABS MOTOR PACK CONNECTOR.
IS RESISTANCE 1.5Q OR LESS?

REPAIR HIGH RESISTANCE IN CKT 1285.

YES

r 1
:. DIAGNOSIS CONTINUED ON NEXT PAGE. 1

------------------------ 4

AFTERDIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES NOT
RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN. 6-25-93

[vo]

| REPLACE ABS MOTOR PACK.

NS 16179




5E1-110 ANTILOCK BRAKE SYSTEM

EBCM

C 1284 DK GRN —————E REAR ABS MOTORHIGH
REAR ABS _ :

MOTOR D 1285 ORN ——-E REAR ABS MOTORLOW

ABS MOTOR PACK

6 WAY CONNECTOR

6-18-93
MS 12769
DTC 51
(Page 2 of 2)
REAR ABS MOTOR FREE SPINS
Circuit Descrlptwn

This DTC is designed to detect a stripped nut or gear assembly during initialization. Durmg the homing
sequence, the piston should reach the top of the bore resulting in a stalled motor. If this does not occur, the ABS
motor must be spinning with little or no resistance, indicating a nut/screw or gear malfunction.

DTC Will Set When: DTC 51 can be set during initialization.

If the feedback current is less than the

command current for a specified period of time, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled, and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

8. Checks for a stripped gear on the ABS motor pack
(unit with three small gears).

9. Checks for a stripped gear on the hydraulic
modulator (unit with three large gears).

10. Verifies that the motor can be applied under a load
situation.

11. Verifies that the hydraulic modulator is
functioning properly.

12. Ensures malfunction was not due to poor terminal
contact.

Diagnostic Aids: An “Intermittent” malfunction in
this DTC may result from a mechanical part of the
system that sticks, binds, or slips.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in "Tech 1 Diagnostics” found in this
section. If the DTC only occurs once and DTC 64 also
occurs, refer to DTC 64. If intermittent and enhanced
diagnostics show this DTC occurs during ABS, refer to
DTC 64.

Depending on the frequency of the malfunction, a
physical inspection of the mechanical parts suspected
may be necessary.
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DTC 51

. ! DIAGNOSIS CONTINUED | (Page 2 of 2)
1
| FROM PREVIOUS PAGE. | REAR ABS MOTOR
¢ REMOVE HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY FROM .
VEHICLE (REFER TO “ON-VEHICLE SERVICE” IN THIS SECTION). = ’ — FREE SPINS

¢ REMOVE GEAR COVER.

¢ CHECKFOR STRIPPED GEAR ON ABS MOTOR PACK; ABS MOTOR PACK IS
THE UNIT WITH THE THREE SMALL GEARS. THE REAR AXLE GEAR IS THE
MIDDLE GEAR OF THE THREE.
IS THE ABS MOTOR PACK GEAR STRIPPED?

[re]

@ ¢ CHECKFOR A STRIPPED GEAR ON HYDRAULIC MODULATOR; MODULATORIS I REPLACE ABS MOTOR PACK.
THE UNIT WITH THE THREE LARGE GEARS. THE REAR AXLE GEARIS THE

MIDDLE GEAR OF THE THREE.

IS THE MODULATOR GEAR STRIPPED?

) | .
e RECONNECT ELECTRICAL CONNECTORS REPLACE HYDRAULIC
¢ SECURELY POSITION HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY IN MODULATOR GEAR.
VEHICLE WITH GEAR COVER REMOVED SUCH THAT THE GEARSETCANBE - - - :
OBSERVED. BE CAREFUL NOT TO DAMAGE GEAR SET OR ALLOW THE HYDRAULIC
MODULATOR TO MOVE WHILE TESTING.
IGNITION "ON."
USING TECH 1 MISC. TESTS, SELECT MANUAL CONTROL FUNCTION.
SELECT REAR AXLE ABS MOTOR APPLY AND APPLY THE MOTOR WHILE OBSERVING
THE MIDDLE GEAR SET .
¢ SELECT REAR AXLE ABS MOTOR RELEASE FUNCTION AND RELEASE THE MOTOR
WHILE STILL OBSERVING THE GEAR SET.
e SELECT REAR AXLE ABSMOTOR APPLY FUNCTION AND APPLY THE MOTOR.
DID GEAR SET MOVE IN BOTH DIRECTIONS FOR ATLEAST ONE REVOLUTION?

o USING TECH 1 MISC. TESTS, PERFORM GEAR TENSION RELIEF FUNCTION.

v USINGTECH 1M | _ [ RepLACE ABS MOTORPACK. |

o SEPARATE THE ABS MOTOR PACK FROM THE HYDRAULIC MODULATOR. T

® GRASP THE MIDDLE GEAR ON THE HYDRAULIC MODULATOR (THE HYDRAULIC
MODULATOR IS THE UNIT WITH THE THREE LARGE GEARS) AND ATTEMPT TO
MOVE THE GEAR. -
CAN THE GEAR BE ROTATED MORE THAN 8 FULL TURNS LOCK TO LOCK?

@ ¢ INSPECT ALL CONNECTORS AND TERMINALS FOR POOR TERMINAL CONTACT REPLACE THE HYDRAULIC
AND EVIDENCE OF CORROSION. REFERTO SECTION 8A-4 “CHECKING TERMINAL MODULATOR.
CONTACT.” REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF POOR TERMINAL
CONTACT OR CORROSION.

REINSTALL HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY IN VEHICLE.
RECONNECT ALL CONNECTORS.

IGNITION " OFF."

START ENGINE WiTH FOOT OFF BRAKE.

ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS.

REPEAT ABOVE IGNITION CYCLE SEQUENCE TWO MORE TIMES.

DID DTC51 SET IN THE LAST THREE IGNITION CYCLES?

aeanee

MALFUNCTION WAS MOST
LIKELY CAUSEDBY A POOR
CONNECTION. REFERTOQ
"DIAGNOSTIC AIDS ” ON
FACING PAGE.

AFTER DIAGNOSIS 1S COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES NOT
RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN. 7-2.93
NS 16046
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EBCM

1280 BLK —E LF ABS MOTOR HIGH -

A
LF ABS
MOTOR
B
ABS MOTOR PACK
6 WAY CONNECTOR

1281 PNK —E LF ABS MOTOR LOW

6-18-93
MS 12767

DTC52
LEFT FRONT ABS CHANNEL IN RELEASE TOO LONG

Circuit Description: -

This DTC will diagnose an ABS motor that is energized longer than expected. This could occur if a wheel
speed sensor is malfunctioning, the ABS motor does not turn, the left front solenoid mechanically fails open, or

the ABS motor wires are crossed.

DTC Will Set When: DTC 52 can be set only during an ABS stop. If the EBCM commands the left front ABS

channel in release for three seconds, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Identifies a problem in a wheel speed sensor that
may cause the system to be in release too long.

2. Identifies an ABS motor as being failed or wired
incorrectly.

3. Checks for a solenoid that may have mechanically
failed open.

4. Verifies proper solenoid operation.

5. [If Step 3 has failed, this serves to isolate the cause
of the hydraulic problem, to either the solenoid or
the ABS hydrauliec modulator assembly.

6. Determines whether a malfunctioning motor pack
or hydraulic modulator is the reason for DTC 52
being set.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a mechanical part of the system that
sticks or binds.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this

- section. DTC 52 may occur if on ice and steering wheel

is turned to lock during braking. Using the Tech 1,
perform hydraulic test to ensure total brake system is
functional. o )

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness. '
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9 | Important

EXCESSIVE DRAG OR HIGH RESISTANCE IN THE
BASE BRAKE OR SUSPENSION SYSTEM MUST BE
INSPECTED AND CORRECTED BEFORE
PROCEEDING WITH DTC DIAGNOSIS.

ARE ANY WHEEL SPEED DTCs CURRENTLY SET?

LEFT FRONT ABS CHANNEL IN RELEASE

DTC 52

TOO LONG

@ ® USING TECH 1, SELECT “FO: DATA LIST” AND TEST VEHICLE DURING A STEADY
DECEL CONDITION FROM 35 MPH TO 0 MPH WHILE MONITORING ALL WHEEL

SPEEDS.

DO ANY OF THE WHEEL SPEEDS INDICATE ERRATIC OR INTERMITTENT OPERATION?

IPROCEED TO THAT DTC !
CHART FIRST. |

]
e o o o - -

YES

@ ® IGNITION “"ON.”

MOTOR APPLY AND APPLY MOTOR.
® APPLY FIRM PRESSURE ON BRAKE PEDAL.

DID BRAKE PEDAL FALL?

® USING TECH 1 MANUAL CONTROL FUNCTION , SELECT LEFT FRONT ABS

® SELECT LEFT FRONT ABS MOTOR RELEASE AND COMMAND RELEASE OF MOTOR.

REMOVE FOOT FROM BRAKE PEDAL.

LEFT FRONT SOLENOID AND COMMAND THE
SOLENOID "ON."
& APPLY FIRM PRESSURE TO BRAKE PEDAL.

® USING TECH 1 MANUAL CONTROL FUNCTION, SELECT

1
|BRAI(E PEDAL DID NOT MOVE l @AKE PEDAL ROSE ,
1

REPAIR CROSSED WIRES
(CKTs 1280 and 1281) TO
LEFT FRONT ABS MOTOR.

L ]

DID BRAKE PEDAL FALL.?
L
O,
@ ¢ FIRMPRESSURE STILL APPLIED TO PROCEED TOSTEP
BRAKE PEDAL. 5 OF THIS CHART.
® USINGTECH 1, COMMAND LEFT
FRONT SOLENOQID "OFF.”
DID BRAKE PEDAL FALL?

NO

REMOVE FOOT FROM BRAKE PEDAL.

IGNITION “OFF."

PHYSICALLY SWITCH THE LEFT FRONT

SOLENOID WITH RIGHT FRONT SOLENOID.

¢ IGNITION "ON."”

® USING TECH 1 MANUAL CONTROL FUNCTION,
SELECT LEFT FRONT SOLENOID AND COMMAND
THE SOLENOID “ON.”

® APPLY FIRM PRESSURE TO BRAKE PEDAL.

DID BRAKE PEDAL FALL?

©

YES

CAN THE GEAR BE MOVED BY HAND?
Lt

USING TECH 1 PERFORM GEAR TENSION RELIEF
FUNCTION.

IGNITION "OFF.”

REMOVE HYDRAULIC MODULATOR/MOTOR PACK
ASSEMBLY FROM VEHICLE.

SEPARATE ABS MOTOR PACK FROM HYDRAULIC
MODULATOR.

GRASP THE GEAR ON THE HYDRAULIC MODULATOR
(HYDRAULIC MODULATOR IS THE UNIT WITH THE THREE
LARGE GEARS) FURTHEST FORWARD WHEN THE UNIT IS
INSTALLED IN THE VEHICLE AND ATTEMPT TO ROTATE
THE GEARIN EITHER DIRECTION.

s

NO
REPLACE ABS REPLACE ABS HYDRAULIC
MOTOR PACK. MODULATOR.

MALFUNCTION IS NOT PRESENT AT THIS TIME.
REFER TO "DIAGNOSTIC AIDS” ON FACING PAGE.

REPLACE ABS HYDRAULIC MODULATOR.

REPLACE THE SOLENQID WHICH WAS
ORIGINALLY IN THE LEFT FRONT CHANNEL.

AFTER DIAGNOSIS iS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY DTC

DOES NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16km/h (10 MPH) AND THEN

KEYING DOWN.

7-2-93
NS 16180
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EBCM

RF ABS
MOTOR

1282 PPL —E RF ABS MOTOR HIGH

ABS MOTOR PACK
6 WAY CONNECTOR

1283 BLK —-E RF ABS MOTOR LOW

6-21-93
MS$ 12768

DTC53
RIGHT FRONT ABS CHANNEL IN RELEASE TOO LONG

Circuit Description:

This DTC will diagnose a motor that is energized longer than expected. This could occur if a wheel speed
sensor is malfunctioning, the motor does not turn, the right front solenoid mechanically fails open, or the ABS

motor wires are crossed.

DTC Will Set When: DTC 53 can be set only during an ABS stop. If the EBCM commands the right front

channel in release for three seconds, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Identifies a problem in a wheel speed sensor that
may cause the system to be in release too long.

2. - Identifies a motor as being failed or wired
incorrectly.

3. Checks for a solenoid that may have mechanically
failed open.

4. If Step 3 has failed, this serves to isolate the cause
of the hydraulic problem, to either the solenoid or

. the ABS hydraulic modulator assembly.

5. Checks for a solenoid that may have mechanically
failed closed.

6. Determines whether a malfunction motor pack or

hydraulic modulator is the reason for DTC 53
being set.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a mechanical part of the system that
sticks or binds. :

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. DTC 53 may occur on ice if steering wheel is
turned to lock during braking. Using the Tech 1
perform hydraulic test to ensure total brake system is
functional. o

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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9 | iImportant

EXCESSIVE DRAG OR HIGH RESISTANCE IN THE BASE BRAKE OR
SUSPENSION SYSTEM MUST BE INSPECTED AND CORRECTED
BEFORE PROCEEDING WITH DTC DIAGNOSIS.

’ARE ANY WHEEL SPEED DTCs CURRENTLY SET?

DTC53

RIGHT FRONT ABS CHANNEL IN
RELEASE TOO LONG

L

O,

SPEEDS.

® USING TECH 1, SELECT "FO: DATALIST " AND TEST VEHICLE DURING A STEADY
DECEL CONDITION FROM 35 MPH TO 0 MPH WHILE MONITORING ALL WHEEL

DO ANY OF THE WHEEL SPEEDS INDICATE ERRATIC OR INTERMITTENT OPERATION?

IPROCEED TO THAT DTC CHART FIRST. '

IGNITION “ON."

APPLY AND APPLY MOTOR.
APPLY FIRM PRESSURE ON BRAKE PEDAL.

DID BRAKE PEDAL FALL?

USING TECH 1 MANUAL CONTROL FUNCTION, SELECT RIGHT FRONT ABS MOTOR

SELECT RIGHT FRONT ABS MOTOR RELEASE AND COMMAND RELEASE OF MOTOR.

IPROCEED TO WHEEL SPEED = 0 !
IDTCFOR AFFECTED WHEEL, i

e

REMOVE FOOT FROM BRAKE PEDAL.

USING TECH 1 MANUAL CONTROL FUNCTION, SELECT
RIGHT FRONT SOLENOID AND COMMAND THE
SOLENOCID "ON.”

APPLY FIRM PRESSURE TO BRAKE PEDAL.

DID BRAKE PEDAL FALL?
|

|BRAKE PEDAL DID NOT MOVE | IBRA:KE PEDAL ROSE |

REPAIR CROSSED WIRES
(CKTs 1282 AND 1283) TO
RIGHT FRONT ABS MOTOR.

USING TECH 1 PERFORM GEAR TENSION RELIEF FUNCTION.
IGNITION "OFF.”

REMOVE HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLV
FROM VEHICLE.

@ ¢ FIRM PRESSURE STILL APPLIED PROCEED TO ¢ SEPARATE ABS MOTOR PACK FROM HYDRAULIC MODULATOR.
TO BRAKE PEDAL. STEP S OF THIS & GRASPTHE GEAR ON THE HYDRAULIC MODULATOR
® USING TECH 1, COMMAND CHART. (HYDRAULIC MODULATOR IS THE UNIT WITH THE THREE LARGE
RIGHT FRONT SOLENOID GEARS) FURTHEST REARWARD WHEN THE UNITIS INSTALLED IN
“OFF." THE VEHICLE AND ATTEMPT TO ROTATE THE GEAR IN EITHER
DID BRAKE PEDAL FALL? DIRECTION.
CAN THE GEAR BE MOVED BY HAND?
* ves| =
|@ ® REMOVE FOOT FROM BRAKE PEDAL.
® IGNITION “OFF.” REPLACE ABS - |REPLACE ABS HYDRAULIC
® PHYSICALLY SWITCH THE RIGHT FRONT SOLENOID MOTOR PACK. MODULATOR.

WITH THE LEFT FRONT SOLENOCID.
IGNITION “ON."

MALFUNCTION IS NOT PRESENT AT THIS TIME. REFER
TO “DIAGNQSTIC AIDS” ON FACING PAGE.

USING TECH 1 MANUAL CONTROL FUNCTION,
SELECT RIGHT FRONT SOLENQID AND COMMAND
THE SOLENOID "ON.”
APPLY FIRM PRESSURE TO BRAKE PEDAL.

lDID BRAKE PEDAL FALL?

[REPLACE ABS HYDRAULIC MODULATOR.

REPLACE THE SOLENOID WHICH WAS
ORIGINALLY IN THE RIGHT FRONT CHANNEL.

KEYING DOWN.

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY DTC
DOES NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16km/h (10 MPH) AND THEN

7-2-93
NS 16182
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EBCM

REAR ABS
MOTOR

1284 DK GRN | REAR ABS MOTORHIGH

ABS MOTOR PACK
6 WAY CONNECTOR

— <]
1285 ORN ——E REAR ABS MOTORLOW

6-18-93
MS 12769

DTC54
REAR ABS CHANNEL IN RELEASE TOO LONG

Circuit Description:

This DTC will diagnose an ABS motor that is energized longer than expected. This could occur if a wheel
speed sensor is malfunetioning, the ABS motor does not turn, or the ABS motor wires are crossed.

DTC Will Set When: DTC 54 can be set only during an ABS stop. If the EBCM commands the rear axle

channel in release for three seconds, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Identifies a problem in a wheel speed sensor that
may cause the system to be in release too long.

2. Checks for a wheel that may stick or bind because
of a mechanical fault.

3. Checks to see if the ABS motor is capable of
moving and applying the hydraulic piston for the
rear wheels.

4. Ensures that the ABS motor wiring is not crossed.

5. Isolates the fault of a “no-apply” situation to either
the ABS motor pack or ABS hydraulic modulator
assembly.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a mechanical part of the system that
sticks or binds.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. Using the Tech 1, perform hydraulic test to
ensure total brake system is functional. '

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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O,

IMPORTANT: EXCESSIVE DRAG OR HIGH
RESISTANCE IN THE BASE BRAKE OR
SUSPENSION SYSTEM MUST BE INSPECTED AND
CORRECTED BEFORE PROCEEDING WITH DTC
DIAGNOSIS.

DTC 54
REAR ABS CHANNEL IN RELEASE TOO LONG

| ARE ANY WHEEL SPEED DTCs CURRENTLY SET?

]

OPERATION?

& USING TECH 1, SELECT “FO: DATA LIST” AND TEST VEHICLE DURING A | ! PROCE ED TO THAT DTC CHART FIRST. '
STEADY DECEL CONDITION FROM 35 MPH TO 0 MPH WHILE :
MONITORING ALL WHEEL SPEEDS ON TECH 1 DATA LIST.

DO ANY OF THE WHEEL SPEEDS INDICATE ERRATICOR INTERMITTENT

BASE BRAKE SYSTEM.

COULD BOTH REAR WHEELS BE SPUN FREELY BY HAND?

® RAISE REAR OF VEHICLE AND SUPPORT AS INDICATED IN SECTION 0A. ’ PROCEED TO WHEEL SPEED = 0 '
® SPIN BOTH REAR WHEELS AND CONFIRM PHYSICAL CONDITION OF l DTCFOR AFFECTED WHEEL. :

YES

® IGNITION “ON,” ENGINE “OFF.”

ABS MOTOR APPLY.
® APPLY FIRM PRESSURE ON BRAKE PEDAL.

WHEELS BY HAND.
COULD REAR WHEELS BE SPUN BY HAND?

® USING MANUAL CONTROL FUNCTION OF TECH 1, SELECT REAR AXLE IN BASE BRAKE SYSTEM.

e COMMAND APPLY OF REAR ABS MOTOR AND TRY TO SPIN REAR

REPAIR SOURCE OF RESISTANCE

L

—

YES
® WITH FIRM PRESSURE ON BRAKE PEDAL STILL APPLIED, MALFUNCTION IS NOT PRESENT AT THIS TIME.
COMMAND A RELEASE OF THE REAR AXLE ABS MOTOR. REFER TO “DIAGNOSTIC AIDS" ON FACING PAGE.
CAN WHEELS BE MOVED? :
L

IGNITION “OFF."

CONNECT AB5 MOTOR PACK WIRING.
IGNITION “ON.”
USING TECH 1, PERFORM MOTOR TEST.

USING TECH 1, PERFORM GEAR TENSION RELIEF FUNCTION. REPAIR CROSSED WIRES AT

.

.

® REMOVE HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY FROM VEHICLE.
® SEPARATE ABS MOTOR PACK FROM HYDRAULIC MODULATOR.
L]
]
L]

DO ALL THREE ABS MOTOR PACK GEARS (SMALL GEARS) SPIN FREELY?

REAR ABS MOTOR CIRCUIT.

| REPLACE ABS MOTOR PACK.

YES

| REPLACE ABS HYDRAULIC MODULATOR.

AFTER ALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES
TO VERIFY THAT DTC DOES NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE DRIVING
OVER 16 KM/H (10 MPH), AND THEN KEYING DOWN. N;-17691%3
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EBCM

3 1282 PPL —E RF ABS MOTOR HIGH
RF ABS
MOTOR

F 1283 BLK —E RF ABS MOTOR LOW
6 WAY ABS MOTOR / A 1280 BLK —E LF ABS MOTOR HIGH

PACK CONNECTOR LFABS
MOTOR _ \
B 1281 PNK —E LF ABS MOTORLOW
1284 DK GRN —E REAR ABS
REAR ABS - -— MOTOR HIGH
MOTOR
D 1285 ORN —E REAR ABS
MOTOR LOW

6-18-93
MS 12771

DTC55
EBCM MALFUNCTION
Circuit Description:

This DTC identifies a malfunction detected by the MDI custom IC. It also ensures the cause of the
malfunction is not a result of a problem with the ABS enable relay under a DTC 55 malfunction.

Action Taken: A malfunction DTC is stored, ABS is disabled and the *ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1. Checks to see if the malfunction is still present.

2. Checks to see if the malfunction is intermittent.
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EBCM MALFUNCTION
@ ¢ IGNITION "ON,” ENGINE “OFF.”
® USING TECH 1, READ DTCs.
IS DTC 55 CURRENTLY SET?
Gss] 5@
@ ® USING TECH 1, CLEAR DTCs. MALFUNCTION IS INTERMITTENT.
® TEST DRIVE VEHICLE FOR THREE (3) DRIVE
CYCLES. A DRIVE CYCLE CONSISTS OF
KEY-ON, DRIVE VEHICLE OVER 16 km/h
(10 MPH), THEN KEY DOWN.
DOES DTC 55 RESET?
YES s : [ NO |
REPLACEEBCM. | - L MALFUNCTION IS INTERMITTENT.
7-3-93
NS 15427
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EBCM
A 1280 BLK —E LF ABS MOTOR HIGH
LF ABS
MOTOR |
= 1281 PNK —E LF ABS MOTOR LOW
ABS MOTOR PACK
6 WAY CONNECTOR
6-18-93
MS 12767
DTC56
LEFT FRONT ABS MOTOR CIRCUIT OPEN
Circuit Description:

This DTC identifies an ABS motor that cannot be energized due to an open in its clrcultry

DTC Will Set When: DTC 56 can be set only when the ABS motor is commanded “OFF.” If the EBCM detects
an out of range voltage on elther of the le& front ABS motor circuits 1nd1cat1ng an open circuit, a malfunction

exists.

Action Taken: An open ABS motor w111 not activate when requested A malfunctlon DTC is stored, “ABS is

disabled and the ABSINOP” lamp is turned “ON.”

DTC Chart Test Description:
refer to circled number(s) on the diagnostic chart.

1. Checks for proper resistance of the ABS motor.

2. Checks for an open in the ABS motor "HIGH”

circuitry.

3. Checks for an open in the ABS motor “LOW”
circuitry.

4. FEnsures malfunction was not due to poor terminal
contact.

Diagnostic Aids: Using Tech 1, select manual
control function, and exercise motor movement of
affected channel in both directions while applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the motor, an intermittent malfunction
may be indicated.

Number(s) below

- An “Intermittent” malfunction may be caused by a
poor connection, rubbed through wire insulation, or a
wire that is broken inside the insulation.

If the malfunction is not current, wiggle the wires
of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor circuitry or connections.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness,
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DTC 56
LEFT FRONT ABS MOTOR CIRCUIT OPEN

DOES DTC 56 OCCUR INTERMITTENTLY?

|uo| : _ : _ | ves

@ ® IGNITION “OFF." REFER TO “DIAGNOSTIC AIDS”
DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR. ON FACING PAGE.
® USING J 39200, MEASURE RESISTANCE ACROSS ABS
MOTOR PACK TERMINALS “A” AND “B".
IS RESISTANCE BELOW 2000Q?

@ ® DISCONNECT 8-WAY CONNECTOR AT EBCM. | REPLACE ABS MOTOR PACK. ]
® USING J 39200, MEASURE RESISTANCE BETWEEN TERMINAL "A” OF - ] ]
THE B-WAY EBCM HARNESS CONNECTOR AND TERMINAL “A” OF THE
6-WAY ABS MOTOR PACK HARNESS CONNECT OR.

IS RESISTANCE 2Q ORLESS? _
@ ® USINGJ 39200, MEASURE RESISTANCE BETWEEN TERMINAL “B" OF REPAIR OPEN OR HIGH
THE 8-WAY EBCM HARNESS CONNECTOR AND TERMINAL “B” OF THE RESISTANCE IN CKT 1280.

6-WAY ABS MOTOR PACK HARNESS CONNECTOR.
IS RESISTANCE 2Q OR LESS?

@ ® INSPECT THE 6-WAY ABS MOTOR PACK AND 8-WAY EBCM ’ REPAIR OPEN OR HIGH
CONNECTORS FOR POOR TERMINAL CONTACT AND EVIDENCE OF RESISTANCE IN CKT 1281.
CORROSION. REFER TO SECTION 8A-4, "CHECKING TERMINAL
CONTACT.” REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF
POOR TERMINAL CONTACT OR CORROSION.

® RECONNECT ALL CONNECTORS.

® IGNITION "OFF.”

® STARTENGINE AND TEST DRIVE' VEl-ilCLE ACHIEVING AT LEAST-
16 km/h (10MPH).

® REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES
DID DTC56 SET INTHE LAST THREE DRIVE CYCLES?

. L
': o MALFUNCTION WAS MOST LIKELY
I REPLACEEBCM. | - I CAUSED BY A POOR CONNECTION.
' o REFER TO “DIAGNOSTIC AIDS” ON
FACING PAGE.

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 KM/H (10 MPH), AND THEN KEYING DOWN. 6.21.93
MS 12772
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EBCM

1280 BLK —E LF ABS MOTOR HIGH

A
LF ABS
MOTOR
: B
ABS MOTOR PACK
6 WAY CONNECTOR

1281 PNK —E LF ABS MOTOR LOW

6-18-93
MS 12767

DTC 57
'LEFT FRONT ABS MOTOR CIRCUIT SHORTED TOGND

Circuit Description:

This DTC identifies an ABS motor circuit that is shorted to g‘round Th1s malfunection will not allow the ABS
motor to be controlled at the commanded current rate or will cause the driver circuit to allow current directly to

ground.

DTC Will Set When: DTC 57 can be set anytime. If the EBCM detects an out of range voltage on either of the
left front ABS motor circuits indicating a circuit shorted to ground a malfunctmn exlsts

Action Taken: A malfunction DTC is stored, ABS is dlsabled and the “ABS INOP” l_amp is turned “ON.”

DTC Chart Test Descruptuon . Number(s) below

refer to circled number(s) on the dlagnost.lc chart.

1. Checks for a short to ground in the ABS motor
“HIGH” circuitry.

2. Checks for a short to ground in the ABS motor
“LOW?” circuitry.

3. Checks for an ABS motor that is internally shorted

to ground.

4. Ensures malfunction was not due to physical

damage of the circuitry.

Diagnostic Aids: Using Tech 1, select manual
control function, and exercise motor movement of

affected channel in both directions while applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the motor, an intermittent malfunction
may be indicated.

An “Intermittent” malfunction may be caused by a
poor connection, rubbed through wire insulation, or a

.. wire that is broken inside the insulation.

If the malfunction is not current, wiggle the wires
of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor circuitry or connections.

The frequency of the malfunction can be checked

‘by using the enhanced diagnostic function of the Tech

1, as described in “Tech 1 D1agnost1cs found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC57
LEFT FRONT ABS MOTOR CIRCUIT SHORTED TO GND

DOES DTC 57 OCCUR INTERMITTENTLY?

I

i ves
@ ® IGNITION “OFF." REFER TO "DIAGNOSTIC
® DISCONNECT THE 6-WAY ABS MOTOR PACK CONNECTOR AIDS” ON FACING PAGE.

AND THE 8-WAY EBCM CONNECTOR.

¢ USINGJ 39200, MEASURE THE RESISTANCE BETWEEN
GROUND AND TERMINAL “A" OF THE 6-WAY ABS
MOTORPACK HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)?

-
@ © MEASURE THE RESISTANCE BETWEEN GROUND AND | REPAIR SHORT TO GROUND IN CKT 1 230—-'
~ TERMINAL "B” OF THE 6-WAY ABS MOTOR PACK _
HARNESS CONNECTOR. '
DOES J 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

@ e MEASURE THE RESISTANCE BETWEEN GROUND AND ' REPAIR SHORT TO GROUND IN CKT 1281.—1
TERMINAL “A” OF THE ABS MOTOR PACK.
DOES J 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

NO

i

® INSPECTCKTs 1280 AND 1281 AND RELATED CONNECTORS REPLACE ABS MOTOR PACK.
FOR DAMAGE WHICH MAY RESULT IN A SHORT TO GROUND
WITH ALL CONNECTORS CONNECTED. REPAIR ALL DAMAGE
IF EVIDENT. S :

& RECONNECT ALL CONNECTORS.

® IGNITION "OFF.” -

@ START ENGINE AND TEST DRIVE VEHICLE, ACHIEVING AT
LEAST 16 km/h (10 MPH). _

® REPEATABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES.

‘t DIDDTCS7 SETIN THE LAST THREE DRIVE CYCLES?

I .
T ) MALFUNCTION WAS MOST LIKELY CAUSED

REPLACE EBCM. o : BY A POOR CONNECTION. REFER TO
“DIAGNOSTIC AIDS” ON FACING PAGE. .

AFTERALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN.

6-17-93
MS 12773
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EBCM

1280 BLK —E LF ABS MOTOR HIGH

A
LF ABS
MOTOR
B
ABS MOTOR PACK
6 WAY CONNECTOR

1281 PNK —E' LF ABS MOTOR LOW

6-18-93
MS 12767

DTC58

Circuit Description:

LEFT FRONT ABS MOTOR CIRCUIT SHORTED TO BATT

This DTC identifies an ABS motor circuit that is shorted to battery or an ABS motor that has low or no
resistance. This malfunction will not allow the ABS motor to be controlled at the commanded current rate or will
cause the ABS motor to turn in the opposite direction, or not at all.

DTC Will Set When: DTC 58 can be set only when the ABS motor is commanded “OFF.” If the EBCM detects
an out of range voltage on either of the left front ABS motor circuits indicating a circuit shorted to battery or an

ABS motor shorted, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for a short to voltage in the ABS motor
“HIGH?” circuitry.

2. Checks for a short to voltage in the ABS motor
“LOW? circuitry.

3. Checks for a short between the “HIGH” and
“LOW” motor circuits.

4. Checks for an ABS motor that is internally

_ shorted.

5. Ensures malfunction was not due to physical
damage of the circuitry.

Diagnostic Aids: Using Tech 1, select manual
control function, and exercise ABS motor movement of
affected channel in both directions while applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the ABS motor, an intermittent
malfunction may be indicated.

An “Intermittent” malfunction may be caused by a
poor connection, rubbed through wire insulation, or a
wire that is broken inside the insulation.

If the malfunction is not current, wiggle the wires
of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor circuitry or connections.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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NOTICE: 139200 TEST LEADS MUST BE "ZEROED"
PRIORTO MAKING ANY RESISTANCE MEASUREMENTS.
REFERTO 1 39200 USER’S MANUAL.

DTC 58

LEFT FRONT ABS MOTOR CIRCUIT
SHORTED TO BATT

DOES DTC 58 OCCUR INTERMITTENTLY?
L

)

@ * IGNITION "OFF.”

WAY EBCM CONNECTOR.
¢ IGNITION "ON.”
¢ USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND AND

IS VOLTAGE 1 VOLT OR LESS?

¢ DISCONNECT THE 6-WAY ABS MOTOR PACK CONNECTOR AND THE 8- ON FACING PAGE.

TERMINAL "A” OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR.

REFER TO “DIAGNOSTIC AIDS”

]

@ ¢ MEASURE THE VOLTAGE BETWEEN GROUND AND TERMINAL “B"
OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR.
IS VOLTAGE 1 VOLT OR LESS?

REPAIR SHORT TO
VOLTAGE IN CKT 1280.

YES

@ * IGNITION “OFF.”

DOES 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

.| ® USINGJ 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "A” AND VOLTAGE IN CKT 1281.
TERMINAL “B” OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR.

"REPAIR SHORT TO

YES
@ . “SING 139200, ME&SURE THE RESISTANCE BETWEEN TERMINAL "A” REPAIR SHORT BETWEEN
AND TERMINAL “B” OF THE ABS MOTOR PACK. CKTs 1280 AND 1281.

IS RESISTANCE GREATER THAN 0.4Q7

YES

_ @ ¢ INSPECT CKTs 1280 AND 1281 AND RELATED CONNECTORS FOR DAMAGE WHICH [ REPLACE ABS MOTOR PACK. l
MAY RESULT IN A SHORT TO VOLTAGE WITH ALL CONNECTORS CONNECTED.

REPAIR ALL DAMAGE IF EVIDENT.
RECONNECT ALL CONNECTORS.
IGNITION “OFF."

-* > &

REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES.
DID DTC 58 SET IN THE LAST THREE DRIVE CYCLES?

START ENGINE AND TEST DRIVE VEHICLE, ACHIEVING AT LEAST 16 km/h (10 MPH).

]

REPLACE EBCM.

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 KM/H (10 MPH), AND THEN KEYING DOWN.

MALFUNCTION WAS MOST LIKELY
CAUSED BY A POOR CONNECTION.
REFERTO “DIAGNOSTIC AIDS” ON
FACING PAGE.

6-17-93
MS 12774
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EBCM

1282 PPL —E RF ABS MOTOR HIGH

£
RF ABS
MOTOR
F
ABS MOTOR PACK
6 WAY CONNECTOR

1283 BLK —E RF ABS MOTOR LOW

6-21-93
MS 12768

DTC 61
RIGHT FRONT ABS MOTOR CIRCUIT OPEN

Circuit Description:

This DTC identifies an ABS motor that cannot be energized due to an open in its circuitry. This malfunction

will not allow proper front ABS operation.

DTC Will Set When: DTC 61 can be set only when the ABS motor is commanded “OFF.” If the EBCM detects
an out of range voltage on either of the right front ABS metor circuits indicating an open circuit, a malfunction

exists.

Action Taken:
and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for proper resistance of the ABS motor.

2. Checks for an open in the ABS motor "HIGH”
circuitry.

3. Checks for an open in the ABS motor “"LOW”
circuitry.

4. Ensures malfunction was not due to physical
damage of the circuitry.

Diagnostic Aids: Using Tech 1, select manual
control function, and exercise ABS motor movement of
affected channel in both directions while applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the ABS motor, an intermittent
malfunction may be indicated.

An open motor will not activate when requested. A malfunction DTC is stored, ABS is disabled

An “Intermittent” malfunction may be caused by a
poor connection, rubbed through wire insulatien, or a
wire that is broken inside the insulation.

If the malfunction is not current, wiggle the wires
of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor circuitry or connections.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnosties” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC 61
RIGHT FRONT ABS MOTOR CIRCUIT OPEN

DOESDTC61 OCCUR INTERMITTENTLY?

E*Ifﬂ ves

@ * IGNITION “OFF.” REFER TO “DIAGNOSTIC

DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR. AIDS” ON FACING PAGE.

¢ USING J 39200, MEASURE RESISTANCE ACROSS ABS
MOTOR PACK TERMINALS “E” AND "F".

-

IS RESISTANCE BELOW 200007
= ..
@ ¢ DISCONNECT 8-WAY CONNECTOR AT EBCM. REPLACE ABS MOTOR PACK. .

® USING J 39200, MEASURE RESISTANCE BETWEEN TERMINAL "G” OF
THE 8-WAY EBCM HARNESS CONNECTOR AND TERMINAL “E* OF THE
6-WAY ABS MOTOR PACK HARNESS CONNECTOR. .

ISRESISTANCE 2Q2 OR LESS?

@ ¢ USING J 39200, MEASURE RESISTANCE BETWEEN TERMINAL "H" OF | REPAIR OPEN OR HIGH
THE 8-WAY EBCM HARNESS CONNECTOR AND TERMINAL "F” OF THE RESISTANCE IN CKT 1282.
6-WAY ABS MOTOR PACK HARNESS CONNECTOR.

ISRESISTANCE 2Q ORLESS?
1
es

@‘ @ INSPECT THE 6-WAY ARS MOTOR PACK AND 8-WAY EBCM REPAIR OPEN OR HIGH

CONNECTORS FOR POOR TERMINAL CONTACT AND EVIDENCE OF RESISTANCE IN CKT 1283.

CORROSION. REFER TO SECTION 8A-4, “CHECKING TERMINAL
CONTACT.” REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF
POOR TERMINAL CONTACT OR CORROSION.

¢ RECONNECT ALL CONNECTORS.

IGNITION “OFF.”

¢ START ENGINE AND TEST DRIVE VEHICLE, ACHIEVING AT LEAST
16 km/h (10 MPH).

¢ REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES.

DID DTC 61 SET IN THE LAST THREE DRIVE CYCLES?

MALFUNCTION WAS MOST LIKELY CAUSED BY A POOR
REPLACE EBCM. CONNECTION. REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE.

AFTERALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES

NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING D(:)\'\i'll.6 27.93
MS 12775
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DTC 62
RIGHT FRONT ABS MOTOR CIRCUIT SHORTED TO GND

Circuit Description:

This DTC identifies an ABS motor circuit that is shorted to ground. This malfunction will not allow the ABS
motor to be controlled at the commanded current rate or will cause the ABS motor driver circuit to allow current

directly to ground.

DTC Will Set When: DTC 62 can be set anytime. If the EBCM detects an out of range voltage on either of the
right front ABS motor circuits indicating a circuit shorted to ground, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for a short to ground in the ABS motor
“HIGH” circuitry.

2. Checks for a short to ground in the ABS motor
“LOW” circuitry. '

3. Checks for an ABS motor that is internally shorted
to ground.

4. Ensures malfunction was not due to physical
damage of the circuitry.

Diagnostic Aids: Using Tech 1, select manual
control function, and exercise ABS motor movement of
affected channel in both directions while applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the ABS motor, an intermittent
malfunction may be indicated.

An “Intermittent” malfunction may be caused by a
poor connection, rubbed through wire insulation, or a
wire that is broken inside the insulation.

If the malfunction is not current, wiggle the wires
of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor cireuitry or connections.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC62
RIGHT FRONT ABS MOTOR CIRCUIT SHORTED TO GND

DOES DTC 62 OCCUR INTERMITTENTLY?

1
‘ ves
(e 1enmon ofs.- REFER TO "DIAGNOSTIC AIDS"
® DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR ON FACING PAGE.

AND THE 8-WAY EBCM CONNECTOR.

® USING J 39200, MEASURE THE RESISTANCE BETWEEN
GROUND AND TERMINAL “E” OF THE 6-WAY ABS
MOTOR PACK HARNESS CONNECTOR.
DOES ) 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

|

& @

@ ® MEASURE THE RESISTANCE BETWEEN GROUND AND REPAIR SHORT TO GROUND IN CKT 1282.
TERMINAL “F” OF THE 6-WAY ABS MOTOR PACK
HARNESS CONNECTOR.

DOES J 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

@ ® MEASURE THE RESISTANCE BETWEEN GROUND AND l REPAIR SHORT TO GROUND IN CKT 1283.
TERMINAL “E” OF THE ABS MOTOR PACK.
DOES J 39200 DISPLAY RESISTANCE AS "OL" (INFINITE)?

@ ® INSPECT CKTs 1282 AND 1283 AND RELATED CONNECTORS REPLACE ABS MOTOR PACK.
FOR DAMAGE WHICH MAY RESULT IN A SHORT TO GROUND

WITH ALL CONNECTORS CONNECTED. REPAIR ALL DAMAGE
IF EVIDENT.

® RECONNECT ALL CONNECTORS.

IGNITION “OFF."”

® START ENGINE AND TEST DRIVE VEHICLE, ACHIEVING AT
LEAST 16 km/h (10 MPH).

® REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES.
DIDDTC 62 SETIN THE LAST THREE DRIVE CYCLES?

o

MALFUNCTION WAS MOST LIKELY CAUSED
REPLACE EBCM. BY A POOR CONNECTION. REFERTO
“DIAGNOSTIC AIDS” ON FACING PAGE.

AFTER ALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOT RESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN. ¢ 4 7-93
MS 12776
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DTC 63
RIGHT FRONT ABS MOTOR CIRCUIT SHORTED TO BATT

Circuit Description:

_ This DTC identifies an ABS motor circuit that is shorted to battery or an ABS motor that has low or no
resistance. This malfunction will not allow the ABS motor to be controlled at the commanded current rate or will
cause the ABS motor to turn in the opposite direction or not at all.

DTC Will Set When: DTC 63 can be set only when the ABS motor is commanded “OFF.” If the EBCM detects
an out of range voltage on either of the right front ABS motor circuits indicating a circuit shorted to battery or an

'ABS motor shorted, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” la.mp is turned "ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for a short to voltage in the ABS motor
“HIGH?” circuitry.

2. Checks for a short to voltage in the ABS motor
“LOW?” ¢ircuitry.

3. Checks for short circuit between ABS motor
“HIGH” and motor “LOW”.

4. Checks for proper resistance of the ABS motor.

5. Ensures malfunction was not due to physical
damage of the circuitry.

Diagnostic Aids: Using Tech 1, select manual
control function, and exercise motor movement of
affected channel in both directions while applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the motor, an intermittent malfunction
may be indicated.

An “Intermittent” malfunction may be caused by a
poor connection, rubbed through wire insulation, or a
wire that is broken inside the insulation.

If the malfunction is not current, wiggle the wires
of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor circuitry or connections.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. .

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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NOTICE: J39200 TEST LEADS MUST BE “ZEROED"”
PRIOR TO MAKING ANY RESISTANCE MEASUREMENTS.
REFER TO J 39200 USER'S MANUAL.

RIGHT FRONT MOTOR CIRCUIT SHORTED

DTC63

TO BATT

DOES DTC 63 OCCURINTERMITTENTLY?

¢ IGNITION “OFF.”
[ ]

¢ IGNITION "ON."”
® USING J 39200, MEASURE THE VOLTAGE BETWEEN

DISCONNECT THE 6-WAY ABS MOTOR PACK CONNECTOR
AND THE 8-WAY EBCM CONNECTOR.

GROUND AND TERMINAL "E” OF THE 6-WAY ABSMOTOR
PACK HARNESS CONNECTOR.
IS VOLTAGE 1 VOLT OR LESS?

|YES|

REFER TO "DIAGNOSTIC AIDS” ON FACING PAGE.

[ves ]

® MEASURE THE VOLTAGE BETWEEN GROUND AND TERMINAL "F”

OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR.
IS VOLTAGE 1 VOLT OR LESS?

e

I REPAIR SHORT TO VOLTAGE IN CKT 1232.1

® IGNITION "OFF.”

® USING J 39200, MEASURE THE RESISTANCE BETWEEN
TERMINAL “E” AND TERMINAL “F” OF THE 6-WAY ABS
MOTOR PACK HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)?

fREI’AIR SHORT TO VOLTAGE IN CKT 1283.

YES

® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “E”

AND TERMINAL "F” OF THE ABS MOTOR PACK.
IS RESISTANCE GREATER THAN 0.4Q?

L

[REPAIR SHORT BETWEEN CKTs 1282 AND 123;] :

]

® INSPECT CKTs 1282 AND 1283 AND RELATED CONNECTORS

FOR DAMAGE WHICH MAY RESULT IN A SHORT TO

VOLTAGE WITH ALL CONNECTORS CONNECTED. REPAIR

ALL DAMAGE IF EVIDENT.

RECONNECT ALL CONNECTORS.

IGNITION "OFF."

® START ENGINE AND TEST DRIVE VEHICLE, ACHIEVING AT
LEAST 16 km/h (10 MPH).

® REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES.
DIDDTC63 SET IN THE LAST THREE DRIVE CYCLES?

rREl’lACE ABS MOTOR PACK.

YES

REPLACE EBCM.

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES 6-24-93
NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 KM/H (10 MPH), AND THEN KEYING DOWN. MS 12777

MALFUNCTION WAS MOST LIKELY CAUSED
BY A POOR CONNECTION. REFER TO

"DIAGNOSTIC AIDS” ON FACING PAGE.
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: DTC 64
REAR ABS MOTOR CIRCUIT OPEN

This DTC identifies an ABS motor that cannot be energized due to an open in its circuitry. This malfunction

Circuit Description:

will not allow proper rear ABS operation.

DTC Will Set When: DTC 64 can be set only when the ABS motor is commanded “OFF.” If the EBCM detects
an out of range voltage on either of the rear axle ABS motor circuits indicating an open circuit, a malfunction

exists.

Action Taken: An open motor will not activate when requested. A malfunction DTC is stored, ABS is drsabled

and the "ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1. This checks for proper resistance of the ABS motor.
2. Checks for an open in the ABS motor “HIGH”

circuitry.

3. Checks for an open in the ABS motor “LOW”
circuitry.

4. Ensures malfunction was not due to poor terminal
contact.

Diagnostic Aids: Using Tech 1, select manual
control function, and exercise motor movement of
affected channel in both directions while applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the motor, an intermittent malfunction
may be indicated.

An “Intermittent” malfunction may be caused by S:a
poor connection, rubbed through wire insulation, or a
wire that is broken inside the insulation.

If the malfunction is not current, wiggle the wires
of the affected channel and check 1f the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor circuitry or connections.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. )

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or phys1cal damage to
the wiring harness.
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DOES DTC 64 OCCUR INTERMITTENTLY?
1

DTC 64

REAR ABS MOTOR CIRCUIT OPEN

&

YES

@ ® IGNITION “OFF."

MOTOR PACK TERMINALS “C" AND "D".
IS RESISTANCE BELOW 2000027

® DISCONNECT 6-WAY ABS MOTOR PACK CONNECTOR.
® USING J 39200, MEASURE RESISTANCE ACROSS ABS

REFER TO "DIAGNOSTIC AIDS” ON FACING PAGE.

YES

@ ® DISCONNECT 8-WAY CONNECTOR AT EBCM.
® USING J 39200, MEASURE RESISTANCE BETWEEN
TERMINAL "C" OF THE 8-WAY EBCM HARNESS
CONNECTOR AND TERMINAL “C” OF THE 6-WAY
~ ABS MOTOR PACK HARNESS CONNECTOR.

IS RESISTANCE 292 OR LESS?
1

| REPLACE ABS MOTOR PACK.

]

® USING J 39200, MEASURE RESISTANCE BETWEEN
TERMINAL “F* OF THE 8-WAY EBCM HARNESS
CONNECTOR AND TERMINAL "D OF THE 6-WAY
ABS MOTOR PACK HARNESS CONNECTOR.

IS RESISTANCE 202 OR LESS?
X "

RrEIliAIR OPEN OR HIGH RESISTANCE IN CKT 1284.—|

i

POOR TERMINAL CONTACT OR CORROSION.
® RECONNECT ALL CONNECTORS.
IGNITION " OFF.”

16 km/h (10 MPH).

¢ INSPECT THE 6-WAY ABS MOTOR PACK AND 8-WAY EBCM
CONNECTORS FOR POOR TERMINAL CONTACT AND EVIDENCE OF
CORROSION. REFER TO SECTION 8A-4, "CHECKING TERMINAL
CONTACT.” REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF

® START ENGINE AND TEST DRIVE VEHICLE, ACHIEVING AT LEAST

& REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES.

REPAIR OPEN OR HIGH RESISTANCE IN CKT 1285.

DIDDTC 64 SET IN THE LAST THREE DRIVE CYCLES?

REPLACE EBCM.

MALFUNCTION WAS MOST LIKELY CAUSED BY A POOR
CONNECTION. REFER TO "DIAGNOSTIC AIDS” ON FACING PAGE.

AFTER ALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h (10 MPH), AND THEN KEYING DOWN.§-24.93

MS 12778
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DTC65
" REAR ABS MOTOR CIRCUIT SHORTED TO GROUND

Circuit Description:

This DTC identifies an ABS motor circuit that is shorted to ground. This malfunction will not allow the ABS
motor to be controlled at the commanded current rate or will cause the driver clrcmt to allow current directly to

ground.

DTC Will Set When: DTC 65 can be set anytime. If the EBCM detects an out of range voltage on e1ther of the
rear axle ABS motor clrcults 1nd1cat1ng a clrcult shorted to ground, a malfunction ex1sts

Action Taken:

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for a short to ground in the ABS motor
“HIGH?” circuitry.

2. Checks for a short to ground in ‘the ABS motor
“LOW? circuitry.

3. Checks for an ABS motor that is internally shorted
to ground.

4. Ensures malfunction was not due to physical
damage of the circuitry.

Diagnostic Aids: Using Tech 1, select manual

control function, and exercise ABS motor movement of

affected channel in both directions while applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the ABS motor, an intermittent
malfunction may be indicated.

A malfunction DTC is stored, ABS is disabled and the “ABSINOP” lamp is turned “ON.”

An “Intermittent” malfunction may be caused by a
poor connection, rubbed through wire insulation, or a
wire that is broken inside the insulation.

" If the malfunction is not current, wlggle the wires
of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor circuitry or connections.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suSpected as causmg the

~ intermittent complaint, should be thoroughly checked

for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physmal damage to
the wiring harness.
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DTC 65
REAR ABS MOTOR CIRCUIT SHORTED TO GROUND

DOES DTC 65 OCCUR INTERMITTENTLY?

S ' ' ' YES
@ ® IGNITION "OFF." REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE,,

® DISCONNECT THE 6-WAY ABS MOTOR PACK CONNECTOR
AND THE 8-WAY EBCM CONNECTOR.

® USING ) 39200, MEASURE THE RESISTANCE BETWEEN
GROUND AND TERMINAL "C” OF THE 6-WAY ABS
MOTOR PACK HARNESS CONNECTOR.
DOES J 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)?

- o — _

@ ® MEASURE THE RESISTANCE BETWEEN GROUND AND  [REPAIR SHORT T0 GROUND IN CKT 1288, l
TERMINAL "D* OF THE 6-WAY ABS MOTOR PACK. _ : :
HARNESS CONNECTOR. - '

DOES J 39200 DISPLAY RESISTANCE AS “OL" (INFINITE)?
I - ”
YES - : - -

@ ® MEASURE THE RESISTANCE BETWEEN GROUND AND | REPAIR SHORT TO GROUND IN KT 1285.
TERMINAL “C” OF THE ABS MOTOR PACK. - '

DOES J 33200 DISPLAY RESISTANCE AS “OL" (INFINITE)?
| ——
®' ® INSPECT CKTs 1284 AND 1285 AND RELATED CONNECTORS | | REPLACE ABS MOTOR PACK. |

FOR DAMAGE WHICH MAY RESULTIN A SHORT TO
GROUND WITH ALL CONNECTORS CONNECTED. REPAIR
ALL DAMAGE IF EVIDENT. '
® RECONNECT ALL CONNECTORS.
IGNITION “OFF."
®  START ENGINE AND TEST DRIVE VEHICLE ACHIEVING AT
) LEAST 16 km/h (10 MPH). )
® REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES.
DID DTC65 SET IN THE LAST THREE DRIVE CYCLES?

vis] [ -

' MALFUNCTION WAS MOST LIKELY CAUSED
REPLACE EBCM. - - | BY APOOR CONNECTION. REFER TO
¥ “DIAGNOSTIC AIDS” ON FACING PAGE.

AFTER ALL DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 km/h {10 MPH), AND THEN KEYING DOWN.6_17_93
MS 12779
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DTC66
REAR ABS MOTOR CIRCUIT SHORTED TO BATTERY

Circuit Description:

This DTC identifies an ABS motor circuit that is shorted to battery or an ABS motor that. has low or zero
resistance. This malfunction will not allow the ABS motor to be controlled at the commanded current rate or will
cause the ABS motor to turn in the opposite direction or not turn at all.

DTC Will Set When: DTC 66 can be set only when the ABS motor is commanded “OFF.” If the EBCM detects
an out of range voltage on either of the rear ABS axle motor circuits indicating a circuit shorted to battery or an

ABS motor shorted, a malfunction exists.

Action Taken: A rnalfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “*ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for a short to voltage in the ABS motor
“HIGH” circuitry.

2. Checks for a short to voltage in the ABS motor
“LOW?” circuitry.

3. Checks for a short circuit between motor “HIGH”
and motor “LOW”.

4. Checks for proper resistance of the ABS motor.

5. Ensures malfunction was not due to physical
damage of the circuitry.

Diagnostic Aids: Using Tech 1, select manual
control function, and exercise ABS motor movement of
affected channel in both directions. wh11e applying
light pressure on the brake pedal.

If erratic or “jumpy” brake pedal movement is
detected while performing an “apply” or “release”
function of the ABS motor, an intermittent
malfunction may be indicated.

An "Intermittent” malfunction may be caused by a
poor connection, rubbed through wire insulation, or a
wire that is broken inside the insulation. _

If the malfunction is not current, wiggle the wires
of the affected channel and check if the DTC resets.
This will help to pinpoint an intermittent malfunction
in the motor circuitry or connections.

" The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. ;

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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NOTICE: J39200 TEST LEADS MUST BE “ZEROED” DTC 65

PRIOR TO MAKING ANY RESISTANCE MEASUREMENTS,

REFER TO J 39200 USER'S MANUAL. REAR ABS MOTOR CIRCUIT
: - - SHORTED TO BATTERY

DOES DTC 66 OCCUR INTERMITTENTLY?

@ ® IGNITION "OFF.” REFER TO "DIAGNOSTIC
¢ DISCONNECT THE 6-WAY ABS MOTOR PACK CONNECT OR AND THE AIDS" ON FACING PAGE.
8-WAY EBCM CONNECTOR. g

‘e IGNITION “ON."

o USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND AND
TERMINAL “C” OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR.
IS VOLTAGE 1 VOLT OR LESS?

-E

YES
@ ® MEASURE THE VOLTAGE BETWEEN GROUND ANDTERMINAL“D” | - = | REPAIRSHORT TO
OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR. VOLTAGE IN CKT 1284,
IS VOLTAGE 1 VOLT OR LESS?

G

YES
@ ® IGNITION "OFF." REPAIR SHORTTO
-® USINGJ 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL “C” AND VOLTAGE IN CKT 1285.

TERMINAL “D” OF THE 6-WAY ABS MOTOR PACK HARNESS CONNECTOR.
DOES 139200 DISPLAY RESISTANCE AS “OL" (INFINITE)?

Ea

YES
@ ® USING J 39200, MEASURE THE RESISTANCE BETWEEN TERMINAL "C" ) i REPAIR SHORT BETWEEN
' AND TERMINAL "D™ OF THE ABS MOTORPACK. "~ : : CKTs 1284 AND 1285.
IS RESISTANCE GREATER THAN 0.4Q? s

[ves

L

@ ® INSPECT CKTs 1284 AND 1285 AND RELATED CONNECTORS FOR DAMAGE WHICH REPLACE ABS MOTOR PACK
: MAY RESULT IN A SHORT TO VOLTAGE WITH ALL CONNECTORS CONNECTED. - - -
REPAIR ALL DAMAGE IF EVIDENT.

RECONNECT ALLCO NNECTORS.

IGNITION "OFF."” )

START ENGINE AND TEST DRIVE VEHICLE, ACHIEVING AT LEAST 16 km/h (10 MPH).
REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO MORE TIMES.

DIDDTC66 SETIN THE LAST THREE DRIVE CYCLES?

(]

REPLACE EBCM. MALFUNCTION WAS MOST LIKELY
CAUSED BY A POOR CONNECTION.
REFER TO "DIAGNOSTIC AIDS” ON
FACING PAGE.

AFTER DIAGNOSIS IS COMPLETE, CLEAR DTCs AND TEST DRIVE VEHICLE FOR THREE (3) DRIVE CYCLES TO VERIFY THAT DTC DOES
NOTRESET. A DRIVE CYCLE CONSISTS OF STARTING THE VEHICLE, DRIVING OVER 16 KM/H (10 MPH), AND THEN KEYING DOWN. 6-17-93

MS 12780
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DTC76
LEFT FRONT SOL CIRCUIT OPEN OR SHORTED TO BATT

Circuit Description:

This DTC identifies a solenoid that cannot be energized due to an open in its circuitry, or a solenoid that is
always energized due to a short to battery in its circuitry between the driver and the solenoid. An open will not
allow proper ABS operation, but the short to battery simply turns “ON” the solenoid. A path for base brakes is
still allowed once the motor re-homes and the check ball is lifted off its seat during key “ON” initialization.

DTC Will Set When: DTC 76 can be set only when the solenoid is commanded “OFF » If the EBCM detects an
‘excessive voltage in the left front solenoid control circuit, a malfunction exnsts

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for a short to voltage in the control
circuitry of the solenoid.

2. Checks for an open in the control circuit of the
solenoid.

3. Checks the solenoid coil for proper resistance.

4. Checks for an open in the solenoid ground circuit.

5. Checks for a possible intermittent malfunction in
the solenoid circuitry due to poor terminal contact.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in thls
Sectlon

~ Any circuitry,- that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper ‘mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to

the wiring harness.
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DTC76

—_— LEFT FRONT SOL CIRCUIT OPEN
© DTSCOANECT 3 WAY ESCM CONNECTOR. OR SHORTED TO BATT

IGNITION “ON,” ENGINE "OFF.”
USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND
AND TERMINAL “B1” OF THE 32-WAY EBCM HARNESS
CONNECTOR.
IS VOLTAGE 1 VOLT OR LESS?

L.

& .

@ ® IGNITION "OFF.” REPAIR SHORT TO VOLTAGE

® DISCONNECT LEFT FRONT SOLENOID CONNECTOR. IN CKT 1288.

® USING J 39200, MEASURE THE RESISTANCE BETWEEN
TERMINAL “B1” OF THE 32-WAY EBCM HARNESS
CONNECTOR AND TERMINAL “A” OF THE LEFT FRONT
SOLENOID HARNESS CONNECTOR.
IS RESISTANCE 2Q ORLESS?

@ ® MEASURE THE RESISTANCE BETWEEN TERMINAL "A” | RepaIR OPEN OR HIGH
AND TERMINAL "B” OF THE LEFT FRONT SOLENOID. RESISTANCE IN CKT 1288.
IS RESISTANCE BETWEEN 2.5 AND 507

@ ® MEASURE THE RESISTANCE BETWEEN REPLACE LEFT FRONT
GROUND AND TERMINAL “B” OF THE SOLENOID.
LEFT FRONT SOLENOID HARNESS - ' '
CONNECTOR.
IS RESISTANCE 2Q OR LESS?

@ ® INSPECT LEFT FRONT SOLENOID AND 32-WAY EBCM HARNESS REPAIR OPEN OR HIGH
CONNECTORS FOR POOR TERMINAL CONTACT AND EVIDENCE RESISTANCE IN CKT 651.

OF CORROSION. REFER TO SECTION 8A-4, “CHECKING — .
TERMINAL CONTACT.” REPLACE ALL TERMINALS THAT EXHIBIT
SIGNS OF POOR TERMINAL CONTACT OR CORROSION.

® INSPECT CKT 1288 FOR DAMAGE WHICH MAY RESULT IN A
SHORT TO VOLTAGE WITH ALL CONNECTORS CONNECTED.
REPAIR DAMAGE IF EVIDENT.

® RECONNECT ALL CONNECTORS.

® IGNITION "ON.”
DOES DTC76 SET AS A CURRENT DTC?

YES m

REPLACE EBCM. MALFUNCTION IS INTERMITTENT.
REFER TO “DIAGNOSTIC AIDS”
ON FACING PAGE.

7-7-93
NS 15717
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s111

EBCM

_E-. 651 BLK/WHT
G101

SOLENOID

651 BLK/WHT n U 1288 DK GRN ——E LF ABS SOLENOID
CONTROL
" R/F ABS '
in SOLENOID 0
651 BLK/WHT .W._ 1289 LTBLU ——E RF ABS SOLENOID
_ _ 0000 . CONTROL

651 BLKAWHT ——E GROUND

6-24-93
NS5 15727

DTC 77 N
LEFT FRONT SOLENOID CIRCUIT SHORTED TO GND

Circuit Description:

_ This DTC identifies a solenoid that cannot be energized due to an open in its driver circuitry, or a short to
ground between the solenoid driver and the solenoid. These malfunctions can affect ABS operation since the flow
of brake fluid to the wheel cyhnder cannot be stopped, making ABS operation for that channel impossible.

DTC Will Set When: DTC 77 can be set only when the solenoid is commanded “ON.” If the EBCM detects the
left front solenoid control circuit voltage is out of specification, a malfunction exists. -

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

‘refer to circled number(s) on the diagnostic chart.

1. Checks for a solenoid that is internally shorted to
ground.

‘2. Checks for a solenoid that is not within proper '

resistance values.

3. Indicates if a short to ground exists in the solenmd
circuitry.

4. Checks for a possxble intermittent malfuncnon in
the solenoid circuitry due to poor terminal contact.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation..

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this

' sectlon

Any CII‘CLllt.ry’, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, imp‘roperly formed or damaged terminals, poor
terminal to wiring connections or physu:al damage to
the wiring harness.
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IGNITION “OFF.”

DISCONNECT LEFT FRONT SOLENOID CONNECTOR.
USING J 39200, MEASURE THE RESISTANCEBETWEEN
GROUND AND TERMINAL "A" OF THE LEFT FRONT
SOLENOID.

DOES J 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)?

DTC 77

LEFT FRONT SOLENOID
CIRCUIT SHORTED TO GND

YES

@ ® USING J 39200, MEASURE THE RESISTANCE BETWEEN

TERMINAL "A” AND TERMINAL "B” OF THE LEFT FRONT

SOLENOID.
IS RESISTANCE BETWEEN 2.5 AND 5.0 0?

REPLACE LEFT FRONT SOLENOID.

YES

@)e

DISCONNECT 32-WAY EBCM CONNECTOR.

MEASURE THE RESISTANCE BETWEEN GROUND AND
TERMINAL “B1" OF THE 32-WAY EBCM HARNESS
CONNECTOR .

DOES J 39200 DISPLAY RESISTANCE AS "OL" {INFINITE)?

REPLACE LEFT FRONT SOLENOID.

YES

INSPECT CKT 1288 AND THE LEFT FRONT SOLENOID AND
32-WAY EBCM HARNESS CONNECTORS FORDAMAGE
WHICH MAY RESULT IN A SHORT TO GROUND WITH ALL

CONNECTORS CONNECTED. REPAIR DAMAGE IF EVIDENT.

RECONNECT ALL CONNECTORS.

START ENGINE WITH FOOT OFF BRAKE.

ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS.
DOES DTC77 SET AS A CURRENT DTC?

REPAIR SHORT TO GROUND
IN CKT 1288.

YES

REPLACE EBCM.

MALFUNCTION IS INTERMITTENT.
REFER TO “"DIAGNOSTIC AIDS"
ON FACING PAGE.

7-9-93
NS 15718
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S111

EBCM

_L—- 651 BLK/WHT <
G101

SOLENOID

651 BLKWHT —.-"m-.— 1288 DK GRN -——l: LF ABS SOLENOID
B D000 CONTROL
RIF ABS
n SOLENOID o
651 BLK/WHT '.‘Tﬂf‘.— 1289 LTBLU ——[E RF ABS SOLENOID
I 000 CONTROL

651 BLKAWHT ————E GROUND

6-24-9
NS 15?27

DTC78
RIGHT FRONT SOL CIRCUIT OPEN OR SHORTED TO BATT

Circuit Description:

This DTC identifies a solenoid that cannot be energized due to an open in its circuitry, or a solenoid that is
always energized due to a short to battery in its circuitry between the driver and the solenoid. An open will not
allow proper ABS operation, but the short to battery simply turns “ON” the solenoid. A path for base brakes is
still allowed once the motor re-homes and the check ball is lifted off its seat during key "ON” initialization.

DTC Will Set When: DTC 78 can be set only when the solenoid is commanded “OFF.” [f the EBCM detects an
excessive voltage in the right front solenoid control circuit, a malfunction exists.

Action Taken:

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1. Checks for a short to voltage in the control
© circuitry of the solenoid.

2. Checks for an open in the control circuit of the

solenoid.

3. Checks the solenoid coil for proper resistance.

4. Checks for an open in the solenoid ground circuit.
5

Checks for a possible intermittent malfunction in

the solenoid circuitry due to poor terminal contact.

A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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@o

DTC78 |
RIGHT FRONT SOL CIRCUIT OPEN

RSHORTED T T
® |GNITION “OFF.” O O o BA
® DISCONNECT 32-WAY EBCM CONNECTOR.
¢ IGNITION “ON,” ENGINE "OFF.”
® USING J 39200, MEASURE THE VOLTAGE BETWEEN GROUND
AND TERMINAL “A9” OF THE 32-WAY EBCM HARNESS
CONNECTOR.
ISVOLTAGE 1 VOLT ORLESS?
|
¢ IGNITION "OFF.” REPAIR SHORT TO VOLTAGE
® DISCONNECT RIGHT FRONT SOLENOID CONNECTOR. IN CKT 1289.
® USING ] 39200, MEASURE THE RESISTANCE BETWEEN
TERMINAL “A9" OF THE 32-WAY EBCM HARNESS
CONNECTOR AND TERMINAL “A” OF THE RIGHT FRONT
SOLENOID HARNESS CONNECTOR.
IS RESISTANCE 2Q ORLESS? '
s
® MEASURE THE RESISTANCE BETWEEN TERMINAL "A" REPAIR OPEN OR HIGH
AND TERMINAL “8” OF THE RIGHT FRONT SOLENOID. RESISTANCE IN CKT
IS RESISTANCE BETWEEN 2.5 AND 5Q7? 1289.
® MEASURE THE RESISTANCE BETWEEN GROUND AND REPLACE RIGHT FRONT
TERMINAL “B" OF THE RIGHT FRONT SOLENOID HARNESS SOLENOID.
CONNECTOR.
ISRESISTANCE 2Q ORLESS?
|
INSPECT RIGHT FRONT SOLENOID AND 32-WAY EBCM REPAIR OPEN OR HIGH

HARNESS CONNECTORS FOR POOR TERMINAL CONTACT AND
EVIDENCE OF CORROSION. REPLACE ALL TERMINALS THAT

EXHIBIT SIGNS OF POOR TERMINAL CONTACT OR CORROSION.

INSPECT CKT 1289 FOR DAMAGE WHICH MAY RESULTIN A
SHORT TO VOLTAGE WITH ALL CONNECTORS CONNECTED.
REPAIR DAMAGE IF EVIDENT.

RECONNECT ALL CONNECTORS.

IGNITION “ON.”

DOESDTC78 SET AS A CURRENT DTC?

RESISTANCE IN CKT 651.

YES

REPLACE EBCM.

MALFUNCTION IS MOST LIKELY DUE TO
POOR TERMINAL CONTACT, REFERTO
“DIAGNOSTIC AIDS™ ON FACING PAGE.

7-8-93
NS 15719
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5111

EBCM

_r 651 BLK/WHT <
G101

SOLENO!D

651 BLK/WHT -m.— 1288 DK GRN ————E LF ABS SOLENOID
2 000 CONTROL
R/F ABS
0 SOLENOID
651 BLK/WHT -.-m-r-.—— 1289 LT BLU —E RF ABS SOLENOID
TU00 LA CONTROL

651 BLK/WHT ——-—E GROUND

6-24-93
NS 15727

DTC 81
RIGHT FRONT SOLENOID CIRCUIT SHORTED TO GND

Circuit Description:

This DTC identifies a solenoid that cannot be energized due to an open in its dnver circuitry, or a short to
ground between the solenoid driver and the solenoid. These malfunctions can affect ABS operation since the flow
of brake fluid to the wheel cylinder cannot be stopped, making ABS operation for that channel impossible.

DTC Will Set When: DTC 81 can be set only when the solenoid is commanded “ON.” If the EBCM detects the
right front solenoid control circuit voltage is out of specification, a malfunction exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks for a solenoid that is internally shorted to
ground.

2. Checks for a solenoid that is not within proper
resistance values.

3. Indicates if a short to ground exists in the solenoid
circuitry.

4. Checks for a possible intermittent malfunction in
the solenoid circuitry due to poor terminal contact.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC 81

RIGHT FRONT SOLENOID
CIRCUIT SHORTED TO GND

@ o IGNITION "OFF."

DISCONNECT RIGHT FRONT SOLENOID CONNECTOR.
USING J 39200, MEASURE THE RESISTANCE BETWEEN
GROUND AND TERMINAL “A” OF THE RIGHT FRONT
SOLENOID. |
DOES J 39200 DISPLAY RESISTANCE AS "OL” (INFINITE)?

3

@ ® USING J 39200, MEASURE THE RESISTANCE BETWEEN | REPLACE RIGHT FRONT SOLENOID. ]
TERMINAL "A"” AND TERMINAL "B"” OF THE RIGHT
FRONT SOLENOID.

1S RESISTANCE BETWEEN 2.5 AND 5.0 Q7

ves| [NO|

@ ¢ DISCONNECT 32-WAY EBCM CONNECTOR.. LREPLACE RIGHT FRONT SOLENOil;l
® MEASURE THE RESISTANCE BETWEEN GROUND AND
TERMINAL “A9” OF THE 32-WAY EBCM HARNESS
CONNECTOR.
DOES ] 39200 DISPLAY RESISTANCE AS “OL” (INFINITE)?

EES m

@ ® INSPECT CKT 1289 AND THE RIGHT FRONT SOLENOID AND REPAIR SHORT TO GROUND
32-WAY EBCM HARNESS CONNECTORS FOR DAMAGE IN CKT 1289.
WHICH MAY RESULT IN A SHORT TO GROUND WITH ALL
CONNECTORS CONNECTED. REPAIR DAMAGE iF EVIDENT.

® RECONNECT ALL CONNECTORS.

® START ENGINE WITH FOOT OFF BRAKE.

® ALLOW ENGINE TO RUN FOR AT LEAST 10 SECONDS.
DOESDTC81 SET AS A CURRENT DTC?

MALFUNCTION IS INTERMITTENT.
REFER TO “DIAGNOSTIC AIDS” ON
FACING PAGE.

REPLACE EBCM.

7-14-93
NS 15720
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DTC82

_ CALIBRATION MALFUNCTION
Circuit Description:

This DTC allows the EBCM to check for a calibration malfunction by comparing the calibration value to a
known value stored in the EEPROM.

This DTC is also used as a security measure to prevent improper use of calibrations or changes to these
calibrations that may alter the designed function of ABS.

DTC Will Set When: DTC 82 can be set at key-up. If the program identifier is incorrect or the memory
checksum is incorrect, a malfunction exists.

‘Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below  Diagnostic Aids: An intermittent DTC 82 may be
refer to circled number(s) on the diagnostic chart. caused by a bad cell in the EEPROM that is sensitive
1. Checks to see if the malfunction is present during  to temperature changes. If DTC 82 failed more than

diagnosis. If present, the EBCM is not functioning  once, but is intermittent, replace EBCM.

correctly and must be replaced. The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
? Important 1, as described in “Tech 1 Diagnostics” found in this
@ At the time of printing, 1994 vehicles with ABS-VI ~ Section.

were not being field reprogrammed to correct this

failure. A service bulletin will be issued when

EEPROM reprogramming is authorized.
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DTC 82
CALIBRATION MALFUNCTION

® IGNITION "ON.”
ISDTC82 SET AS A CURRENT DTC?

|
qez; v
REPLACE EBCM. MALFUNCTION IS NOT PRESENT AT
THIS TIME. REFER TO “"DIAGNOSTIC

AIDS” ON FACING PAGE.

4-19-93
MS 8731-5E
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EBCM
BRAKE
INSTRUMENT BRAKE COMBO
CLUSTER _ WARNING SWITCH
SEE8A-11-4 ! C10CHEV | 33 TAN/ l"l 33 TAN/ 'EB‘ BRAKE WARNING
oame A | [*BRAKE" | A10PONT [ WHT =~ o7 l373 WHT LAMP CONTROL
IGN < o4 39 PNK | D13 CHEV D16 CHEV | 1537 bk BLU 1537 DK BLU -| 85 |ABS ACTIVE
FUSE 9 5206 ASPONT [T =i ow TRAC” | A16 PONT 0 > JLamPp CONTROL
| D6 CHEV 1 1
. X ABS WARNING
| “aBsinop~ | B17PONT [867LT Ga" 867LTGRN E-U\MP CONTROL
[T - €200D
€200A
7-14-93
NS 15733

DTC 86

EBCM TURNED “ON” THE RED “BRAKE” WARNING LAMP
Circuit Description:

This DTC is provided as an information only DTC, and reflects the status of the command issued by the ABS
EBCM to illuminate the red brake warning lamp. If another DTC issues a command to illuminate the red brake
warning lamp, DTC 86 will be stored in EEPROM as a history DTC at the conclusion of the ignition cycle.

DTC Chart Test Description: Number(s) below  Diagnostic Aids: Any ABS mechanical DTC that

refer to circled number(s) on the diagnostic chart. issues a command to illuminate the red “BRAKE”
1. Serves to identify if a DTC other than DTC 86  telltale will also result in DTC 86 being stored in
commanded the red brake warning lamp “ON.” EEPROM during shut down. These DTCs are: 38, 41,

42, 46, and 51. If the motors are not in their home
position, certain electrical DTCs will also command
the red “BRAKE” telltale “ON.” These DTCs are: 14,
16, 18, 55, 56, 57, 58, 61, 62, 63, 64, 65, and 66.

If any of these DTCs are indicated along with DTC
86, they must be corrected prior to addressing a DTC
86 malfunction.
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DTC 86
EBCM TURNED “ON” THE RED |

“BRAKE” WARNING LAMP
ARE ANY DTCs CURRENTLY
SETWITHDTC86?
I NO | : = YES
DTC 86 SET DUE TO VEHICLE PROCEED TO “DIAGNOSTIC AIDS” ON
TRANSIENT VOLTAGES; CLEARDTC. | FACING PAGE OF THIS CHART,

4-19-93
MS 10093
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EBCM
BRAKE
INSTRUMENT BRAKE COMBO
- = SLUSTER _ WARNING SWITCH
i
C10 CHEV |33 TAN/ 33 TAN/ BRAKE WARNING
10&::: 8A-11-4 | [ araxt” | At0pONT [ WHT szzal 273 WHT 84 LAMP CONTROL
GAUGES . —
FUSE 9 5206 A5 PONT “LOWL TRAC" A16 PONT [ . | A9 1537 0K 8Ly :LAMP CONTROL
1 D6 CHEV I
| &~ 367 LT ABS WARNING
| “aBsiNop- | B17PONT ['867LTGRN = A3 [-867LTGRN 7 B2 J,’\ e cONTROL
: C200A
7-14-93
NS 15733

DTC87
RED “BRAKE” WARNING LAMP CIRCUIT OPEN

This DTC is used to verify the EBCM has continuity to the red brake warning lamp in case the EBCM must
turn it “"ON.” This will only occur if an ABS malfunction is detected that may degrade base brake operation.

Because ABS is not the only device controlling the red brake warning lamp (parking brake and low fluid
sensor may also turn “ON” the lamp) a short to ground in thls circuit cannot be detected.

-Circuit Descrlptlon

'DTC Will Set When: DTC 87 can be set after initialization is completed. If the red brake warnmg lamp circuit
voltage is out of specification mdlcatmg an open circuit, a malfunct.lon ex1sts

Action Taken:

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1. Identifies if the ground circuit to the.red brake -

warning lamp is completed by a source other than
the EBCM.

Checks for high resistance in park brake c1rcu1try
Checks for malfunctioning EBCM.

L

circuitry.
Checks for malfunctioning warning lamp bulb.
Checks for open or high resistance in CKT 33.

o o,

Checks for high resistance in fluid level sw;tch :

A malfunction DTC is stor_ed, ABS is not (_ll_sabled.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech

1, as described in “Tech 1 Diagnostics” found in this

section. If a Tech 1 or T-100 are not available, the
parking brake handle may be lifted to verify proper

‘lamp operation and continuity of CKTs 3 and 39.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor

terminal to wiring connections or physical damage to
~the wiring harness.
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DTC 87

® IGNITION “OFF.” " "
Iy onmon ot ccmconecron RED “BRAKE” WARNING
® USING A FUSED JUMPER SUCH AS 1 36169 WITH A : LAMP CIRCUIT OPEN
3 AMP FUSE, CONNECT 32-WAY EBCM HARNESS
CONNECTOR TERMINAL “B4” TO GROUND.
® IGNITION “ON.”
IS RED BRAKE WARNING LAMP “ON"?
|
@ ® ENSURE BRAKE FLUID IS AT THE PROPER LEVEL. . @ o IGNITION “OFF "
¢ IGNITION "OFF.” . ® REMOVE I/P CLUSTER.
® REMOVE JUMPER USED IN STEP 1. ® REMOVE AND INSPECT RED BRAKE WARNING LAMP.
® APPLY PARK BRAKE. IS BULB OPEN?
® IGNITION “ON.” T
® USING J 39200, MEASURE VOLTAGE BETWEEN
GROUND AND 32-WAY EBCM HARNESS EEQ
CONNECTOR TERMINAL “B4.”
IS VOLTAGE LESS THAN 2 VOLTS? @ o USING J 39200, MEASURE REPLACE
L - : RESISTANCE BETWEEN iI/P BULB.
" | CLUSTER HARNESS
YES CONNECTOR TERMINAL “C10”
: i \ (CHEV) OR "A10” (PONT) AND
@ ® RELEASE PARK BRAKE. { REFERTO : 32-WAY EBCM HQRNESS"
® IGNITION "OFF.” i SECTION8A CONNECTOR TERMINAL “B4."
® DISCONNECT BRAKE COMBO VALVE SWITCH. | | TOREPAIR | IS RESISTANCE LESS THAN 2Q?
¢ INSPECT 32-WAY EBCM HARNESS | HIGH .
CONNECTOR TERMINAL “B4” FOR POOR | RESISTANCE |
TERMINAL CONTACT OR CORROSION. REFER | | INPARK | E:l:a
TO SECTION 8A-4, "CHECKING TERMINAL | BRAKE e -
CONTACT.” REPLACE TERMINALS THAT {SWITCH | | REFERTOSECTIONSATO | REPAIR OPEN OR.
EXHIBIT POOR CONTACT OR CORROSION. | CIRCUITRY. | | DIAGNOSE CLUSTERAND/OR | | HIGH RESISTANCE
® RECONNECT 32-WAY EBCM CONNECTOR. R 1 | CIRCUITRY TO CLUSTER. ' IN CKT 33.
® START ENGINE. bosmmmmsmmm e -
® WAIT 10 SECONDS.
DOES DTC 87 SET AS A CURRENT DTC?

- — 3

' ® IGNITION “OFF.” REPLACE
® INSPECT BRAKE COMBO VALVE SWITCH HARNESS CONNECTOR FOR POOR TERMINAL CONTACT EBCM.
AND EVIDENCE OF CORROSION. REFER TO SECTION 8A-4, “CHECKING TERMINAL CONTACT.”
REPLACE ALL TERMINALS THAT EXHIBIT SIGNS OF TERMINAL CONTACT OR CORROSION.
& RECONNECT BRAKE COMBO VALVE SWITCH CONNECTOR.
|® START ENGINE.
® WAIT 10 SECONDS.
DOES DTC 87 SET AS A CURRENT DTC?
| |

e 1

| CHECK BRAKE FLUID LEVEL AND REFER : MALFUNCTION IS MOST LIKELY DUE

1 TO SECTION 8A TO REPAIR HIGH ! TO A POOR CONNECTION. REFER TO

: RESISTANCE IN BRAKE PRESSURE H “DIAGNOSTIC AIDS” ON FACING PAGE.
:I_JI_FEE_IE‘ENTIA_I‘. SWITCH C_I_RC_I:JITRY. _j'

7-9-93
NS 15721
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EBCM
INSTRUMENT BRAKE CRREE
- —RHETER WARmuG SWITCH
I _ = _
) _ c10cHEv | 33 TAN/ 33TAN/ BRAKE WARNING
SEE8A-11-4 | [ aRart | A0 PONT | WHT szzs’ B 273 weT L2211 amp coNTROL
CAUGES
IGN 39 PNK | D13 CHEV ) D16 CHEV |3 nx BLY ABS ACTIVE
FUSE 5206 A5 PONT “LOW TRAC" | A16 PONT - 1537 DKBLY LAMP CONTROL
N | pecHev l
Lo - I 067 1 ABS WARNING
| “~aBsingp” | B17PONT [867LT GR" 867LTGRN E-LAMP CONTROL
- C200A
7-14.93
NS 15733
RED “BRAKE” WARNING LAMP CKT SHORTED TO BATT
Circuit Description:

This DTC identifies a short to battery between the EBCM and the red brake warning lamp, or an open driver
that does not allow the red brake warning lamp to be illuminated by the EBCM. This will only occur if an ABS

fault is detected that may degrade base brake Operat.wn

DTC Will Set When: DTC 88 can be set only at the beginning of the three second bulb check. If the EBCM
detects battery voltage on the red brake warning lamp control circuit, a malfunction exists.

Action Taken: A malfunction D’I‘C is stored. ABS is not dlsabled however, the “ABS INOP” lamp will flash to

indicate a malfunction exists.

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.
1. Identifies if the ground circuit to the red brake

warning lamp is being completed by a source other

than the EBCM.
2. Identifies if the malfunction is currently present.

3. By removing the 10 amp “GAGES” Fuse 9, the
voltage source is eliminated. This test indicates if
voltage is being supplied from a source other than -

the gauge fuse.

4. Ensures malfunction was not due to physu:al
damage of the circuitry.

5. Checks for DTC 86 also being set.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked

by using the enhanced diagnostic function of the Tech

1, as described in “Tech 1 Diagnostics” found in this

;sectmn

« Any circuitry, that is suepected as causing the

‘__mtermlttent complaint, should be thoroughly checked

for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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@ ® IGNITION “ON.”

DTC88

RED "BRAKE” WARNING
LAMP CKT SHORTED TO BATT

® OBSERVE RED "BRAKE" WARNING LAMP.
IS LAMP "OFF"?

® USING TECH 1 LAMP FUNCTION, @ LIS DTC86 ALSO SET? J
COMMAND RED "BRAKE” LAMP ON.
IS LAMP ILLUMINATED? L

® IGNITION “OFF." MALFUNCTIONIS CHECK FOR LOW FLUID LEVEL || PROCEED TO DTC

¢ REMOVE 10 AMP GAUGES FUSE 9. NOT PRESENT AT OR 86 DIAGNOSTIC

¢ DISCONNECT 32-WAY EBCM THIS TIME. REFER TO PARKING BRAKE SWITCH CHART.
CONNECTOR. “"DIAGNOSTIC AIDS” CLOSED AND CORRECT AS

® IGNITION "ON.” ON FACING PAGE. NECESSARY.

® USING J 39200, MEASURE THE
VOLTAGE BETWEEN GROUND AND
TERMINAL “B4" OF THE 32-WAY
EBCM HARNESS CONNECTOR.
IS VOLTAGE 1 VOLT OR LESS?

' YES

REPAIR SHORT TO @ e IGNITION “OFF."
VOLTAGE IN CKT 33. ' e INSPECT CKT 33 AND 32-WAY EBCM HARNESS

CONNECTOR FOR DAMAGE WHICH MAY RESULT
IN A SHORT TO VOLTAGE WITH ALL CONNECTORS
CONNECTED. REPAIR DAMAGE IF EVIDENT.

® RECONNECT ALL CONNECTORS.

@ IGNITION "ON.”

¢ [SDTC88SETAS A CURRENT DTC?

| |
REPLACE EBCM. MALFUNCTION IS MOST LIKELY DUE TO

A POOR CONNECTION. REFERTO
"DIAGNOSTIC AIDS” ON FACING PAGE.

7-16-93
NS 15722
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EBCM
CHMSL
B+
STop e
'—._'-_CZ-_.: 1002 o~\_s- 140 0RN {4 e o ¢ |} s20veL 820 YeL B12 | BRAKE SWITCH INPUT
C200A 20 AMP
€200D BRAKE SWITCH
CRUISE CONTROL
MODULE
6-28-93
NS 15734
DTC91
OPEN BRAKE SWITCH DURING DECELERATION
Circuit Description:

This DTC is used to detect an open brake switch in the non-ABS mode. The EBCM looks for deceleration
rates that would indicate braking action and verifies this assumption by requiring several repeats of this
detection method. In each case, ABS will not be available since no brake switch is seen.

DTC Will Set When: DTC 91 can be set if three deceleration cycles occur with the brake switch “OFF.”

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Indicates if the brake switch signal is being
received by the EBCM.

2. Indicates if an open circuit exists in the brake
switch or brake lamp circuitry.

3. Isolates the open circuit to either the brake switch

- input circuitry, or the EBCM.

4. Ensures malfunction was not due to poor terminal

contact.

5. Verifies that voltage is available at the brake

switch.

6. Verifies that the brake switch is functlomng' :

properly.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken

“locks, improperly formed or damaged terminals, poor

terminal to wiring connections or physical damage to

‘the wiring harness.
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DTC 91

1S DTC 95 CURRENTLY SET?
- . OPEN BRAKE SWITCH
| 1 DURING DECELERATION
@ ® IGNITION “ON.” . PROCEED TODTC 95 D’lAGNO?TIC CHART.

¢ USING TECH 1, SELECT “FJ: DATALIST.”

® APPLY LIGHT PRESSURE ON BRAKE PEDAL,
WHILE MONITORING BRAKE SWITCH STATUS ON
TECH 1.
DOES TECH 1 INDICATE BRAKE SWITCH "ON"
WITHIN 1 INCH OF TRAVEL?

b G

@ ® WITH PRESSURE STILL APPLIED TO BRAKE . | MALFUNCTION iS NOT PRESENT AT
PEDAL, OBSERVE REAR BRAKE LAMPS. | THIS TIME. REFER TO "DIAGNOSTIC
ARE BRAKE LAMPS “ON"? AIDS"” ON FACING PAGE.
- @ ® [GNITION “OFF." . _ _ @ ® USING J 39200, MEASURE THE VOLTAGE
® DISCONNECT 32-WAY EBCM CONNECTOR. BETWEEN GROUND AND TERMINAL “B” OF
® IGNITION “ON.” THE BRAKE SWITCH.
® USING J 39200, MEASURE THE VOLTAGE IS VOLTAGE 10 VOLTS OR GREATER?
BETWEEN GROUND AND TERMINAL "B12" | - '
OF THE 32-WAY EBCM HARNESS _ e o B :
CONNECTOR WHILE APPLYING FIRM YES
PRESSURE ON BRAKE PEDAL. . o _ _
IS VOLTAGE 10 VOLTS OR GREATER? — — '
r @ e MEASURE THE VOLTAGE BETWEEN REPAIR OPEN OR
. [— — GROUND AND TERMINAL "C” OF | SHORTED CKT 140"
[;:i__l . _ . THE BRAKE SWITCH WHILE AND REPLACE 20
L o _ APPLYING FIRM PRESSURE ON AMP STOP
@ : BRAKE PEDAL. ' . | HAZARD FUSE 6.
® INSPECT 32-WAY EBCM HARNESS REPAIR e
CONNECTOR TERMINAL 812" FOR SHORTED IS VOLTAGE 10 \IIOL'I':S OR GREATER?
POOR TERMINAL CONTACT AND OR OPEN .
EVIDENCE OF CORROSION. REFER CKT820. | |
TO SECTION BA-4, "CHECKING | NO I : - YES
TERMINAL CONTACT.” REPLACE o
ALL TERMINALS THAT EXHIBIT MISADJUSTED OR FAULTY BRAKE REPAIR OPEN
CORROSION. . o SWITCH AS NECESSARY.

® RECONNECT ALLCONNECTORS. =
® DRIVE VEHICLE AND PERFORM A
MODERATELY HARD ABS STOP.

DOES DTC91 OR92SETASA
CURRENT DTC?
L
REPLACE EBCM. MALFUNCTION IS MOST LIKELY DUE

TO A POOR CONNECTION. REFERTO
"DIAGNOSTIC AIDS” ON FACING PAGE.

7-8-93
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DTC

92

- OPEN BRAKE SWITCH WHEN ABS WAS REQUIRED
‘Circuit Description: |
This DTC is run to determine the proper operation of the brake switeh. This is important because ABS is

activated when the brake switch is “ON.” If the brake switch is “OFF,” ABS will never be activated. Since this

required.

‘malfunction is difficult to detect under normal brakmg condltlons this malfunction is only detected when ABS is

'DTC Will Set When: DTC 92 can be set if the vehicle’s speed is greater than 8 km/h (5 mph). If the brake was
‘not “ON” and a release was required on two channels for 0.5 seconds, a malfunctlon exists.

Action Taken: A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned “ON.”

DTC Chart Test Description: Numbex{s) below

2.

3.

refer to circled number(s) on the diagnostic chart.
1.

Indicates if the brake switch s1gnal is being
received by the EBCM. .
Indicates if an open circuit exists in the brake
switch or brake lamp circuitry. :
Isolates the open circuit to either the brake switch
input circuitry, or the EBCM.

Ensures malfunction was not due to poor terminal
contact.

Verifies the voltage is avallab_le at the brake
switch.

Verifies that the brake switch is functioning
properly.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunctlon can be checked
by using the enhanced diagnostic function of the Tech

. 1, as described in “"Tech 1 Diagnostics” found in this

section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC 92

OPEN BRAKE SWITCH WHEN
ABS WAS REQUIRED

1S DTC95 CURRENTLY SET?
|

@ ® IGNITION "ON.” PROCEED TO DTC 95 DIAGNOSTIC CHART.

® USING TECH 1, SELECT "F@: DATA LIST.”

® APPLY LIGHT PRESSURE ON BRAKE PEDAL,
WHILE MONITORING BRAKE SWITCH STATUS ON
TECH1.
DOES TECH 1 INDICATE BRAKE SWITCH "ON"
WITHIN 1 INCH OF TRAVEL?

YES

Pg.

MALFUNCTION IS NOT PRESENT AT
THIS TIME. REFER TO "DIAGNOSTIC
AIDS” ON FACING PAGE.

@ ® WITH PRESSURE STILL APPLIED TO BRAKE
PEDAL, OBSERVE REAR BRAKE LAMPS.
ARE BRAKE LAMPS “ON"?

YES | o NO

@ o IGNITION "OFF."

® DISCONNECT 32-WAY EBCM CONNECTOR.

® IGNITION “ON.”

® USING ] 39200, MEASURE THE VOLTAGE
BETWEEN GROUND AND TERMINAL “812"

@ ® USING ) 39200, MEASURE THE VOLTAGE
BETWEEN GROUND AND TERMINAL "B” OF
THE BRAKE SWITCH.

IS VOLTAGE 10 VOLTS OR GREATER?

OF THE 32-WAY EBCM HARNESS
CONNECTOR WHILE APPLYING FIRM YES
PRESSURE ON BRAKE PEDAL.
IS VOLTAGE 10 VOLTS OR GREATER? —
- @ ® MEASURE THE VOLTAGE BETWEEN REPAIR OPEN OR
GROUND AND TERMINAL “C” OF SHORTED CKT 140
_ EEZ] THE BRAKE SWITCH WHILE AND REPLACE 20
: _ APPLYING FIRM PRESSURE ON AMP STOP
¢ INSPECT 32-WAY EBCM HARNESS REPAIR rsa\?gf-rfg: :-6 VOLTS OR GREATER? HAZARDFUSE 6.
CONNECTOR TERMINAL “B12” FOR SHORTED
POOR TERMINAL CONTACT AND OROPEN | .
EVIDENCE OF CORROSION, REFER CKT 820. '
TO SECTION 8A-4, "CHECKING | NO | - YES
TERMINAL CONTACT.” REPLACE
ALL TERMINALS THAT EXHIBIT MISADJUSTED OR FAULTY BRAKE REPAIR OPEN
_ SIGNS OF TERMINAL CONTACT OR SWITCH. ADJUST OR REPLACE CKT820.
CORROSION. SWITCH AS NECESSARY.
® RECONNECT ALL CONNECTORS.
® DRIVE VEHICLE AND PERFORM A
MODERATELY HARD ABS STOP.
DOES DTC91 OR92SETAS A
CURRENT DTC?
|
REPLACE EBCM. MALFUNCTION IS MOST LIKELY DUE
TO A POOR CONNECTION. REFER TO
"DIAGNOSTIC AIDS” ON FACING PAGE.
7-8-93
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DTC93

DTC 91 OR 92 SET IN CURRENT OR PREV. IGN CYCLE

Circuit Description:

This DTC is the second portion of DTCs 91 and 92. If DTCs 91 or 92 failed during the last ignition cycle, DTC
93 becomes a current failure during the next ignition cycle, keeping ABS disabled until a brake switch “ON”
state is seen. When a change is seen during an ignition cycle in which DTC 93 is a current malfunction, DTC 91
or 92 will clear itself at the end of the current ignition cycle, and ABS will enable itself at the start of the next
ignition cycle. DTC 93 alone indicates 91 or 92 failed previously, but is intermittent, or has been corrected.

DTC Chart Test Description: Number(s) below _

refer to circled number(s) on the diagnostic chart.
1. Indicates which DTC (either 91 or 92) caused DT
93 to set. :

Diagnostic Aids: An “Intermittent” malfunction

may be caused by a poor connection, rubbed through

wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.

Also, verify proper brake switch operation using
the data list of the Tech 1. As the brake is applied, the
data list should display the brake switch "ON” within
1 inch of travel.
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® IGNITION "ON."

® USING TECH 1, READ DTCs.
ISDTC 91 OR92 SET AS A HISTORY OR
CURRENT DTC? :

DTC93

DTC91 OR 92 SET IN CURRENT
OR PREV. IGN CYCLE |

5

PROCEED TO DTC CHART
THAT SET. :

5

USING TECH 1, SELECT “F1: DTC HISTORY, "
VERIFY MALFUNCTION FREQUENCY WAS
LOW AND CLEAR DTCs.

4-21-93
MS 8721-5E
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DTC94
BRAKE SWITCH CONTACTS ALWAYS CLOSED

Circuit Descrlption'

This DTC is run to determine the proper operation of the brake switch. This is important because ABS is
activated when the brake switch is “ON” and turned “OFF” when the brake is “OFF.” If the brake switch is
always “ON,” ABS operation will always be requested resulting in potential modulator cycling on rough roads.
Additionally, this malfunction will most likely result in a dead battery (due to the brake lights staying “ON”) if

the driver is not informed of this malfunction.

DTC Will Set When: DTC 94 can be set when the vehicle reaches at least 40 km/h (25 mph). If the brake was
never “OFF” during two consecutive drive cycles, a malfunction exists.

Action Taken: A malfunction DTC is stored. ABS is not disabled; however.

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Checks if the malfunction is currently present.

2. Isolates the cause of the malfunction to either a
malfunctioning or misadjusted brake switch, or a
short to voltage in the brake switch circuitry.

3. Checks for unwanted voltage on the brake switch
input circuit.

4. Checks for a possible intermittent malfunction.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section,

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC94

BRAKE SWITCH CONTACTS
ALWAYS CLOSED
e IGNITION “OFF."
e OBSERVE REAR CENTER HIGH MOUNTED STOP LAMP (CHMSL).
ARE THE CHMSL LAMPS "OFF"?
| NO | YES
¢ UNPLUG BRAKE LAMP @ e DISCONNECT 32-WAY EBCM HARNESS CONNECTOR.
SWITCH CONNECTOR. © IGNITION “ON.” .
ARE BRAKE LAMPS “ON"? ® USINGJ 39200 MEASURE VOLTAGE BETWEEN
TERMINAL “B12" OF 32-WAY EBCM HARNESS
CONNECTOR AND GROUND.
IS VOLTAGE 2 VOLTS OR LESS?

YES [ wo | YES ' NO

@ ® IGNITION “OFF." REPAIR SHORT
:gp:cl:}:g: T :E;?JJ:CS;EODN&RG . ® INSPECT 32-WAY EBCM HARNESS CONNECTOR TO VOLTAGE
ON CKT 820. BRAKE SWITCH. TERMINAL “B12” FOR POOR CONTACT. IN CKT 820.
ADJUST OR REPLACE ] RECQ_NNECT ALL CONNECTORS.
SWITCH AS ® IGNITION "OFF.”
NECESSARY. ® START ENGINE AND TEST DRIVE VEHICLE,
ACHIEVING AT LEAST 40 km/h (25 MPH).

® REPEAT ABOVE DRIVE CYCLE SEQUENCE TWO
MORE TIMES.
DID DTC94 SET IN THE LAST THREE DRIVE
CYCLES?

[ss] o |

REPLACE EBCM. MALFUNCTION IS NOT
' PRESENT AT THIS
TIME, REFERTO
“DIAGNOSTIC AIDS"
ON FACING PAGE.

7-6-93
NS 15724
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DTC95
BRAKE SWITCH CIRCUIT OPEN

This DTC is used to identify open brake sw1tch circuitry that prevents the brake switch mput to the EBCM
from changing states'when the brake is applied. This DTC is used in conjunction with DTCs 91 and 92 to

Circuit Description:

determine the cause of an open brake switch malfunction.

DTC Will Set When: DTC 95 can be set after initialization is completed. If the brake switch input voltage is
out of specification for one second indicating an open circuit, a malfunction exists.

Action Taken:

DTC Chart Test Description: Number(s) below

refer to circled number(s) on the diagnostic chart.

1. Is used to confirm that an open in the brake: swntch
circuitry currently exists.

2. Indicates if the brake switch signal is being
received by the EBCM.

3. Indicates if an open circuit ‘exists in the brake
switeh or brake lamp circuitry.

4. Isolates the open circuit to either the brake switch

- input circuitry, or the EBCM.

A malfunction DTC is stored, ABS is disabled and the “ABS INOP” lamp is turned "ON.”

 Diagnostic Aids: An “Intermittent” malfunction

may be caused by a poor connection, rubbed through
wire insulation, or a wire that is broken inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section. .

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness. ;
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DTC95
BRAKE SWITCH CIRCUIT OPEN

1S DTC 96 CURRENTLY SET?
¢ IGNITION "ON.” | PROCEED TO DTC 96 DIAGNOSTIC CHART. |
® USINGTECH 1, SELECT “FO: DATA LIST” AND MONITOR e e *
BRAKE SWITCH STATUS. _
DOES TECH 1 INDICATE THAT BRAKE SWITCH IS OPEN?
|
® APPLY LIGHT PRESSURE ON BRAKE PEDAL WHILE MALFUNCTION IS NOT PRESENT AT THIS
MONITORING BRAKE SWITCH STATUS ON TECH 1. TIME. REFER TO “DIAGNOSTIC AIDS” ON
DOES TECH 1 INDICATE BRAKE SWITCH "ON" WITHIN 1 : FACING PAGE. .
INCH OF TRAVEL? -
® APPLY FIRM PRESSURE TO BRAKE PEDAL | PROCEED TO DTC 96 DIAGNOSTIC CHART. |
AND OBSERVE CHMSL LAMPS. e e e b D .
ARE ALL CHMSL LAMPS "ON"?
. :
© IGNITION "OFF.” ' REPAIR OPEN CHMSL LAMP CIRCUIT AS
® DISCONNECT 32-WAY EBCM CONNECTOR. DIRECTED IN SECTION 8A - 110.
® IGNITION “ON.”
® USING J 39200, MEASURE THE VOLTAGE BETWEEN

GROUND AND TERMINAL “B12” OF THE 32-WAY EBCM
HARNESS CONNECTOR WHILE APPLYING FIRM PRESSURE
ONBRAKE PEDAL.

IS VOLTAGE 10 VOLTS OR GREATER?

REPAIR OPEN IN CKT 820. CHECK FOR POOR TERMINAL
CONTACT AT EBCM.
IF OK, REPLACE EBCM.

7-8-93
NS 15725
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REAR BRAKE LAMP CIRCUIT OPEN
Circuit Descrlptlon

This DTC is designed to isolate the cause of a DTC 95 malfunction and indicate to the driver ABS is still
available. If DTC 95 fails with DTC 96, the Center High Mounted Stop Lamp (CHMSL) circuit is open. The
presence of battery voltage at the brake switch input indicates a valid brake switch input is still available.

DTC Will Set When: DTC 96 can be set only after DTC 95 has been set. If the EBCM detects battery voltage
on the brake switch input circuit for 0.5 seconds, a malfunction exists.

Action Taken: A malfunction DTC is stored. ABS is not disabled; however.

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.

1. As a result of a malfunction of an additional brake
switch circuit DTC, this DTC may be set. To
insure proper diagnosis, any additional brake
switch DTCs must be repaired first.

Identifies if the malfunction is currently present in
the brake circuit.

Diagnostic Aids: An “Intermittent” malfunction
may be caused by a poor connection, rubbed through
wire insulation, or a wlre that is brol—:en inside the
insulation.

The frequency of the malfunction can be checked
by using the enhanced diagnostic function of the Tech
1, as described in “Tech 1 Diagnostics” found in this
section.

Any circuitry, that is suspected as causing the
intermittent complaint, should be thoroughly checked
for backed out terminals, improper mating, broken
locks, improperly formed or damaged terminals, poor
terminal to wiring connections or physical damage to
the wiring harness.
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DTC96
REAR BRAKE LAMP CIRCUIT OPEN

@ ARE ANY OTHER BRAKE SWITCH DTCs
(EXCEPT 95) CURRENTLY SET?

|
| s
@ ® APPLY FIRM PRESSURE TO BRAKE PEDAL AND : | PROCEED TO THAT
OBSERVE REAR CHMSL LAMPS. ; DTC _CHART FIRST.
ARE ALL CHMSL LAMPS “ON"? ) ]
, :
MALFUNCTION IS NOTPRESENT AT THIS TIME. REFERTO REPAIR OPEN CHMSL LAMP CIRCUIT
“DIAGNOSTIC AIDS” ON FACING PAGE. o AS DIRECTED IN SECTION 8A.

6-24-93
NS 15726
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DIAGNOSIS/MISC. TEST (F4)
MANUAL CONTROL _(FO) _

. This function can be used to manually control the
ABS VI motors and solenoids.

Motor Test (Apply/Release)

- Each motor can be manually turned “ON” for up to
5 seconds, at a current of 10 amps applied (forward) or
6 amps released (reverse). After running the motors,
the command and feedback currents will be stored in a
snapshot buffer. This information can be reviewed,
when instructed to do so by the trouble tree, to
determine if the motors are operating properly.

The test below describes how the front motors will
normally operate, the rear motor can be tested in a
similar manner, except there will be only a slight
pedal drop (bump) and rise during the test.

1. Ignition "OFF.”

2. Install Tech 1 with MSC.

3. Ignition “ON,” engine “OFF.”

4. Pump brake pedal until firm to deplete vacuum

from power booster.

Depress and hold brake pedal.

Using the Tech 1, “Release” one of the motors. The

brake pedal should move smoothly toward the

floor. As the pedal drops, the feedback current
should momentarily drop to only a few amps

(indicating motor movement) and then become

equal to command current (6 amps). This indicates

the motor is no longer moving since the piston has
reached the bottom of the bore.

7. With the brake pedal still depressed and at the
floor, “Apply” the same motor. The brake pedal
should now smoothly rise back to the top of its
travel. The feedback current should momentarily
drop to a few amps, then quickly increase to the
command current (10 amps). This indicates the
motor is no longer moving since the piston has
reached the top of the bore (“home” position).

Solenoid Test (" ON/OFF”)

o m

Only use this test when no DTCs are stored and
you suspect a leaky solenoid or check valve.
1. Ignition "OFF.”
2. Install Tech 1 with MSC.
3. Ignition “ON,” engine “OFF.”
4. Pump brake pedal and deplete vacuum from power
booster.
Select manual control (F0).
Select left front or right front motor release.
“Release” the motor for the channel being tested.
Review the motor command and feedback currents
to be sure the motor released properly. Refer to
“Motor (Apply/Release)” in this section.

Noom

8. Select the solenoid for the same channel as that
being tested.

9. With no brake pedal pressure applied, turn the
solenoid “ON.”

10. Depress the brake pedal. It should be very high
and firm.

e If the pedal goes nearly to the floor, the
solenoid is leaking or not closing and/or the
check valve is leaking, proceed to Step 12.

11. With brake pressure still applied, turn the
solenoid “OFF.” The brake pedal should move
toward the floor. This verifies normal solenoid
operation. END OF TEST.
® If the pedal does not, the solenoid is stuck

“ON,” proceed to Step 12. :

12. Verify that the solenoid connectors are connected
to the proper solenoids, (the right front solenoid is
the one on the rear of the modulator, closest to the
brake booster), If the wiring is incorrect, move the
connectors to the proper solenoid and repeat this
entire test starting with Step 1.

A. Physically switch the two solenoids.

B. Repeat the entire test starting at Step 1 for the
channel in question. _

® If the test now works properly, test the other
channel. If the test fails for this channel,
replace the solenoid eurrently installed in this
channel. Refer to “Hydraulic Modulator
Solenoid” under "On Vehicle Service” in this
section.

® If the test fails for the same channel, the check
valve is leaking. Replace hydraulic modulator.
Refer to “Hydraulic Modulator” under “Unit

* Repair” in this section.

9 | Important

¢ After performing Step 12, it is necessary to bleed
the brake system. Refer to “Bleeding Procedure”
in this section.

HYDRAULIC CONTROL TEST (F2)

This test is used to verify base brake apply and

ABSrelease, hold, and apply function.

1. Ignition “OFF.”

2. Raise the vehicle such that all wheels to be tested
are off the ground.

3. Install Tech 1 with MSC.

4. Ignition "ON,” vehicle transmission in neutral.

5. Select a channel to test; left front, right front, or
rear. When testing the rear brakes, both rear
wheels should rotate and not rotate together at
various points in the test; this is true because both
rear brake pressures are controlled together.

6. Firmly depress brake pedal. Pedal should remain
high and firm.
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7. Have an assistant attempt to rotate the wheel
being tested. If the wheel does not rotate, base
brake apply is working properly.

8. With the brake pedal still depressed, press the
T key on the Tech 1 to start the test. The Tech 1
will display “Release” on the screen. Your
assistant should be able to rotate the wheel being
tested during the release portion of the test
(approximately 2 seconds long). This verifies ABS
pressure release. The brake pedal should remain
high and firm. (If the brake pedal moves toward
the floor, verify the solenoid electrical connectors

- are connected to the correct solenoids.)

9. The Tech 1 will switch to the “Hold” mode and
display the word “Hold” on the screen along with
an 18 second decrement counter. With the brake
pedal still depressed, have your assistant attempt
to rotate the wheel, The wheel should rotate for
the full 18 seconds of the test. This verifies ABS
pressure hold.

10. When the hold portion of the test is complete,
brake pressure will be applied and a slight bump
may be felt in the pedal. This is normal. The
assistant should not be able to rotate the wheel at
the point. This verifies ABS apply.

MOTOR TEST (F4)

Once the motor pack has been separated from the
hydraulic modulator, this test will help determine if
the motor pack is operating properly.

The Tech 1 will rotate the motors in one direction,
than the other. _
¢ If any motor does not turn in both directions, the

motor pack is malfunctioning and must be

replaced. The motor pack is not serviceable and
must be replaced as an assembly. Refer to “Motor

Pack” under “Unit Repair” in this section.

o Ifall three motors rotate, try to rotate each gear on
the hydraulic modulator, refer to "No Gear

Movement” in this section.

NO GEAR MOVEMENT

After the motor pack has been removed, rotate
each gear by hand on the hydraulic modulator (unit
with large gears). The front gears (non-center gears)
should be able to be rotated approximately 12.25 full
turns lock to lock. If the gear does not turn freely or at
least 12 turns are not possible, replace the hydraulic
modulator.

The rear gear (center gear) should rotate
approximately 7.25 turns. If the gear does not turn
freely or at least 7 turns are not possible, replace the
hydraulic modulator.

Refer to “Hydraulic Modulator” under “Unit
Repair” in this section if replacement of the modulator
is indicated above.

GEAR TENSION RELIEF (F5)

When the displacement cylinder pistons are in the
“home” position, each motor has prevailing torque.
This torque results in “gear tension,” or force on each
gear that makes motor pack separation difficult. To
avoid injury, or damage to the gears, the “Gear
Tension Relief Function” briefly reverses each motor
to eliminate the prevailing torque.

Always perform the “Gear Tension Relief
Function” prior to removing the hydraulic
modulator/motor pack assembly from the vehicle.

RELAY TEST (F6)

This test allows the user to turn the relay “ON”
and “OFF” using the T and | arrow keys on the Tech
1. The battery voltage supplied to the EBCM through
the relay contacts is displayed on the screen during the
test.

When the relay is commanded “ON,” the voltage
should be equal to the battery voltage. When the relay
is “OFF,” the voltage should drop below 2 volts.

NOTICE: Voltage will not drop to zero when the
relay contacts are open due to capacitors in the
EBCM. If voltage drops below 2 volts, the relay is

operating properly.
VOLTAGE LOAD TEST (F7)

The ABS VI system can draw significant amounts
of current when operating. This test turns “ON” many
of the system components to load-test the veh1cle s
electrical system.

If low voltage malfunctions or intermittent ABS
operations are occurring, this test will allow you to
monitor the ignition and switched battery inputs to
the EBCM. If only one of these two inputs drops below
10 volts during testing, a high resistance may be
present in that power feed circuit. If both inputs drop
below 10 volts the vehicle’s electrical system needs to
be diagnosed. In either case, the Tech 1 will display
that the “Voltage Load Test” failed.

LAMP TEST (F8)

This test allows the user to control the
warning/indicator lamps associated with ABS. It can
be used to check the lamp circuit including the lamp
driver module. The amber “ABS INOP” lamp can be
turned “ON” or flashed. The red “BRAKE” warning
lamp and the “LOW TRAC?” lamp can be turned “ON”
and "OFF.”



5E1-168 ANTILOCK BRAKE SYSTEM

SYSTEM ID (F9)

This feature is used to determine the ABS VI
version and whether the system includes Traction
Control (TCS).

MOTOR REHOME (F5)

The motor rehome function is initiated by pressing
the F5 key from the Tech 1 “Select Mode” menu. The
‘motor rehome function must ALWAYS be used prior to
bleeding the brake system. This function will return
all of the hydraulic modulator pistons to their upmost
or “home” position. This allows all fluid paths within
the modulator to be open so that the modulator can be
properly bled. o

9 | Important

® The motor rehome function cannot be performed if
any current DTCs are present. If current DTCs are
present, the vehicle must be repaired and DTCs
cleared before performing the motor rehome
function. o

ON-VEHICLE SERVICE

SERVICE PRECAUTIONS

CAUTION: Brake fluid may irritate eyes
and skin. In case of contact, take the
following actions:

e Eye contact - rinse thoroughly with
water. :

® Skin contact - wash with soap and
water.

e If ingested - consult a physician
immediately.

CAUTION: To help avoid personal injury
due to poor braking, DO NOT tap into the
vehicle’s brake system to operate a trailer
brake system.

NOTICE: When fasteners are removed, always
install them at the same location from which they
were removed. If a fastener needs to be replaced,
use the correct part number fastener for that
application. If the correct part number fastener is
not available, a fastener of equal size and strength
(or stronger) may be used. Fasteners that are not
‘reused, and those requiring thread-locking
compound, will be called out. The correct fastener
tightening specification must be used when
installing fasteners that require it. If the above
conditions are not followed, parts or system could
be damaged.

NOTICE: The use of rubber hoses or parts other
than those specified for the Antilock Brake System
(ABS) may lead to functional problems requiring
replacement of the hydraulic parts. Replace all
components included in repair kits used to service
this system. Lubricate rubber parts with clean,
fresh brake fluid to ease assembly. Do not use
lubricated shop air on brake parts as damage to
rubber components may result. If any hydraulic
component is removed or brake line disconnected,
it is necessary to bleed all or part of the brake
system. The fastener tightening specifications
listed are for dry, unlubricated fasteners.

NOTICE: Use only Supreme 11 (GM 1052542) or
equivalent DOT 3 brake fluid. The use of DOT 5
(silicone) brake fluid is not recommended.
Reduced braking performance or durability may
result. ' '

NOTICE: Avoid spilling brake fluid on any of the
vehicle’s painted surfaces, wiring, cables or
electrical connectors. Brake fluid will damage
paint and electrical connections. If any fluid is
spilled on the vehicle, flush the area with water to
lessen the damage.

CHECKING AND ADDING FLUID
Refer to SECTION 5A.
FLUSHING PROCEDURE

9 | Important

® If evidence of contamination is present in the
vehicle’s brake fluid, the entire brake system must
be flushed following one of the procedures outlined
below. L

® After flushing the entire brake system, all rubber
components must be replaced. Components which
must be replaced include: brake hose assemblies,
master cylinder rubber parts, brake caliper and
wheel cylinder boots and seals, combination valve
assembly, hydraulic modulator, and ABS
solenoids. Refer to the proper “On-Vehicle
Service” for replacement procedures.

® After all rubber components have been replaced,
the entire brake system must be re-flushed
following one of the procedures outlined below.

® Once the second flushing procedure has been
performed, a complete system bleed must be
performed, refer to "Bleeding Procedure” in this
section.
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1 HYDRAULIC MODULATOR/MOTOR PACK ASSEMBLY 3 UNDERHOOD ELECTRICAL CENTER
2 LEFT HAND WHEELHOUSE '

NS 1630.8

Figure 10 - ABS Hydraulic Modulator/Motor Pack Assembly
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Figure 11 - Gear Removal g Figure 12 - Gear Positioning
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NOTICE: Use only DOT 3 brake fluid from a
clean, sealed container. Do not use any fluid from
a container which is wet with water. Do not use
DOT 5 silicone brake fluid. Improper brake fluid,
mineral oil (from such things as engine oil,
transmission fluid, ete.), or water in the fluid may
cause the brake fluid to boil or the rubber
components to deteriorate. Keep all fluid
containers capped to prevent contamination.

® The system must be flushed if there is any doubt
about the condition of fluid in the system or if fluid
has been used which contains the slightest trace of
mineral oil (from such things as engine oil,
transmission fluid, ete.).

Pressure Flush

Tools Required:
J 35589, Bleeding Adapter

NOTICE: Pressure bleeding equipment can be
used to perform the flush procedure. The pressure

bleeding equipment used for flushing must be of

the diaphragm type. It must have a rubber
diaphragm between the air supply and the brake
fluid to prevent air, moisture, and other
contaminants from entering the hydraulic system.

Clean
1. Fluid reservoir cover and surrounding area.

+«+] Remove or Disconnect

2.  Fluid reservoir cover.
3. Anyremaining brake fluid in reservoir. -

Inspect

4. Refill reservoir with clean DOT 3 brake fluid to
" proper level.

«] Install or Connect

5. Bleeder adaptor J 35589 to brake fluid reservoir.
6. Bleeder adaptor to pressure bleeding equipment.

Pressure bleeding equipment to 35-70 kPa (5-10
psi) and wait for approximately 30 seconds to
insure there is no leakage.

8. Pressure bleed equipment to 205-240 kPa (30-35
psi).

Hydraulic Modulator

9. Proceed as follows with pressure bleeding
equipment connected and pressurized:

A. Attach a clear plastic hose to the rearward

bleeder valve on the hydraulic modulator.

- Place the other end of the hose in a container to
collect draining brake fluid. Do not submerge
hose end into fluid.

B. Slowly open bleeder valve and allow fluid to
flow until clean brake fluid flows or until at
least 118 ml (4 ounces) of fluid is accumulated.

C. Closevalve.

D. Repeat above procedure for the forward
bleeder valve until clean brake fluid flows or
until at least 118 ml (4 ounces) of fluid is
accumulated.

Tighten

® Hydraulic modulator bleeder valve to 9 N-m
(801b. in.).
10. Raise vehicle and suitably support.

9 | Important

o

¢ Flush sequence:
- Rightrear.
- Leftrear.
- - Right front.
Left front.

11. Flush wheel brakes in sequence shown above.
- A. Attach bleeder hose to bleeder valve at each
" wheel and place the other end into a container
to collect draining brake fluid. Do not
submerge hose end in fluid.

B. Slowly open bleeder valve and allow fluid to
flow.

C. Close valve when clean brake fluid begins to
flow or at least 235 ml (8 ounces) of fluid is
accumulated.

12. Repeat Step 11 on left rear wheel brake.

13. Repeat Step 11 on right front wheel brake.

14. Repeat Step 11 on left front wheel brake.

15. Lower vehicle.

16. Remove bleeder adapter.

17. Replace all rubber components listed under

- “Flushing Procedure,” refer to the appropriate
“On-Vehicle Service” section. '

18. Repeat flushing procedure one more time.

Inspect

19. Fluid level in reservoir and fill to correct level if
necessary.

++«| Install or Connect

20. Fluid reservoir cap.
21. Bleed the entire brake hydraulic system; refer to
“Bleeding Procedure” in this section.
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Manual Flush

9 | Important

® In the following steps, use a suitable container
and/or shop rags to catch fluid and prevent it from
contacting any painted surfaces.

¥ Clean |
1. Fluid reservoir cover and surrounding area.

«+] Remove or Disconnect

2. Fluid reservoir cover.
3. Anyremaining brake fluid in reservoir.

®| Inspect
4. Refill reservoir with clean DOT 3 brake fluid to
pmper level. .

+¢] Install or Connect
5. Fluid reservoir cover.

Hydraulic Modulator

6. Flush hydraulic modulator as follows:

A. Attach a clear plastic bleeder hose to rearward
bleeder valve on the hydraulic modulator and
place the other end of hose in a container to
collect draining brake fluid. Do not submerge
hose end into fluid.

B. Slowly open rearward bleeder valve 1/2 to 3!4
turns.

C. Depress brake pedal until fluid begins to flow.

D. Close valve and release brake pedal. Repeat
above steps until clean brake fluid flows or at
least 118 ml (4 ounces) of fluid is accumulated.

E. Repeat above procedure for the forward
bleeder valve until clean brake fluid flows or-at

- least 118 ml (4 ounces) of brake fluid is
accumulated.

a)| Tighten

® Hydraulic modulator bleeder valves to 9 N-m
(801b. in.).

++| Remove or Disconnect
7. Fluid reservoir cover.

Inspect

8. Fluid level in reservoir and fill to correct level if
necessary. -

+¢| Install or Connect

9. Fluid reservoir cover.
10. Raise vehicle and suitably support.

9| Important.

e Flush sequence:
< Right rear.
* - Leftrear.
~-  Right front.
= - Leftfront.

11. Flush wheel brakes in sequence shown above.

A. Attach bleeder hose to bleeder valve at each
wheel and place the other end into a container
to collect draining brake fluid. Do not
submerge hose end in fluid.

Open bleeder valve.

Slowly depress brake pedal.

Close valve and slowly release brake pedal.
Repeat above procedure until clean brake fluid
flows or at least 235 ml (8 ounces) of fluid is
accumulated. . .

12. Repeat Step 11 on left rear brake.

13. Repeat Step 11 on right front brake.

moQw

14. Repeat Step 11 on left front brake.

15. Lower vehicle.

16. Replace all rubber components listed under

- “Flushing Procedure,” refer to the appropriate
“On-Vehicle Service” section.

17. Repeat; ﬂushmg procedure one more time.

Inspect

18. Fluid level in reservoir and fill to correct level if
necessary. '

Install or Connect

19. Fluid reservoir cap.
20. Bleed the entire brake hydraulic system; refer to
“Bleeding Procedure” in this section.

BLEEDING PROCEDURE

4

NOTICE: If any brake component is repaired or
replaced such that air is allowed to enter the brake
system, the entire bleeding procedure MUST be
followed.

OTICE: Use only SUPREME 11 (GM 1052542)

or equivalent DOT 3 brake fluid from a clean,

" “sealed container. Do not use fluid from an open

container that may be contaminated with water.

The use of DOT 5 (silicone) brake fluid is not

recommended. Reduced braking performance or
durability may result.

NOTICE: Avoid spilling brake fluid on any of the
vehicle’s painted surfaces, wiring, cables or

~ electrical connectors. Brake fluid will damage
paint and electrical connections.
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If any fluid is spilled on the vehicle, flush the area
with water to lessen the damage. -

NOTICE: Prior to bleeding the brakes, the front
and rear displacement cylinder pistons must be
returned to the topmost position. The preferred
method uses a Tech 1 to perform the rehoming
procedure. If a Tech 1 is not available, the second
procedure may be used, but it is extremely
important that the procedure be followed exactly
,as outlined.

With Tech 1 (Preferred Method) |

1. UsingaTech 1 or T-100 (CAMS), select “F5: Motor
Rehome.” The motor rehome function cannot be
performed if current DTCs are present. If DTCs
are present, the vehicle must be repaired and
DTCs cleared before performmg the motor rehome
function.

2. The entire brake system should now be bled
following either “Pressure Bleeding” or “Manual
Bleeding” outlined below.

Without Tech 1

NOTICE: This method can only be used if the
“ABS INOP” lamp is not illuminated and no DTCs
are present.

Important

® Do not place your foot on the brake pedal through
this entire procedure unless specifically directed to
do so.

0=

1. Remove foot from brake pedal.

2. Start engine and allow it to run for at least 10
seconds while observing the “ABS INOP” lamp.

3. If the “ABS INOP” lamp turned “ON” and stayed
“ON” after about 10 seconds, the bleeding
procedure must be stopped and a Tech 1 must be
used to diagnose the ABS malfunction.

4, If the “ABS INOP” lamp turned “ON” for
approximately 3 seconds, then turned “OFF” and
stayed “OFF,” turn the ignition “OFF.”

5. Repeat Steps 1 through 4 one more time.

6. The entire brake system should now be bled
following either “Pressure Bleeding” or “Manual

* Bleeding” outlined below.

REHOME PROCEDURE

1. Using a Tech 1 or T-100 (CAMS), select F5: Motor
Rehome. The motor rehome function cannot be
performed if current DTCs are present. If DTCs
are present, the vehicle must be repaired and

DTCs cleared before performing the motor rehome
function.

2. The entire brake system should now be bled
following either “Pressure Bleeding” or “Manual
Bleeding” outlined below.

Pressure Bleeding

Tools Required: _
J 35589, Bleeding Adaptor

NOTICE: Use only DOT 3 brake fluid from a
clean, sealed container. Do not use fluid from an
open container that may be contaminated with
water. Do not use DOT 5 brake fluid.

NOTICE: Pressure bleeding equipment must be
of the diaphragm type. It must have a rubber
diaphragm between the air supply and the brake
fluid to prevent air, moisture and other
contaminants from entering the hydraulic system.

Clean

1. Fluid reservoir cover and surrounding area.

«+| Remove or Disconnect
2.  Fluid reservoir cover.

- Inspect

Fluid to be at proper level. Refer to SECTION 5A.
Add clean brake fluid as required.

+¢«| Install or Cd_nnect

4. Bleeder adaptor J 35589 to brake fluid reservoir.
5. Bleeder adaptor to pressure bleeding equipment.

6. Pressure bleed equipment to 35-70 kPa (5-10 psi)
and wait for approximately 30 seconds to insure
there is no leakage.

7. Pressure bleed equipment to 205-240 kPa (30-35
psi). .

Hydraulic Modulator

8. Proceed as follows with pressure bleeding
equipment connected and pressurized:

A. Attach a clear plastic bleeder hose to the
rearward bleeder valve on the hydraulic
modulator. Submerge opposite hose end in a
clean container partially filled with clean
brake fluid.

B. Slowly open bleeder valve and allow fluid to
flow until no air is seen in fluid.

C. Close valve when fluid flows without any air
bubbles.
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D. Repeat Steps 8B and 8C until no air bubbles
are present.

E. Relocate the bleeder hose on the forward
hydraulic modulator bleeder valve and repeat
Steps 8A through 8D.

Tighten

® Hydraulic modulator bleeder valves to 9 N-m
(80 1b. in.). :

Brake Pipe Connections

9

Important

10.

11.

Use a shop cloth to catch escaping brake fluid.
Take care to prevent fluid from running down
motor pack and entering the motor pack base or
into the electrical connector. Also, do not allow
brake fluid to contact any painted surfaces as
surface damage will occur. If brake fluid does
contact any surface, flush surface with water to
lessen damage. '

Proceed to bleed the master cylinder brake
connections as follows with pressure bleeding
equipment connected and pressurized:

A. Crack (slightly open) the forward brake pipe
tube nut on the master cylinder and check for
air in escaping fluid.

B. When air flow ceases, immediately tighten
tube nut.

Tighten
® Master cylinder tube nut to 32 N-m (24
Ib. ft.).

C. Repeat Steps 9A and 9B for the rearward
master cylinder brake pipe connection.

Proceed to bleed the brake combination valve

connections as follows with pressure bleeding

equipment connected and pressurized:

A. Crack (slightly open) the forward brake pipe
tube nut on the brake combination valve and
check for air in escaping fluid.

B. When air flow ceases, immediately tighten
tube nut. .

Q)| Tighten
O Brake combination valve tube nut to 18
N-m (13 1b. ft.).
C. Repeat Steps 10A and 10B for the rearward
brake combination valve pipe connection.
Proceed to bleed the hydraulic modulator brake
connections as follows with pressure bleeding
equipment connected and pressurized:
A. Crack (slightly open) the forward brake pipe
tube nut on the hydraulic modulator and check
for air in escaping fluid.

B. When air flow ceases, immediately tighten
tube nut.

Tighten

® Hydraulic modulator tube nut to 32 N-m
(24 1b. ft.).

C. Repeat Steps 11A and 11B for the remaining

hydraulic modulator brake pipe connections,
moving from front to rear.

Wheel Brakes

12.
13.

14,

15.

Raise vehicle and suitably support.

Proceed as follows to bleed the rear wheel brakes:

A. Attach a clear plastic bleeder hose to the right
rear wheel bleeder valve and submerge
opposite hose end in a clean container partially
filled with clean brake fluid.

B. Slowly open bleeder valve and allow fluid to
flow.

C. Close valve when fluid begins to ﬂow without
any air bubbles. Tap lightly on the caliper or
backing plate to dislodge any trapped air
bubbles.

D. Relocate bleeder hose to the left rear wheel
bleeder valve and repeat Steps 13A through
13C.

Remove pressure to the pressure bleeding

equipment.

Attach a clear plastic bleeder hose to the right

front wheel bleeder valve and submerge opposite

 hose end in a clean container partially filled with

16.
17.

18.
19.
20.

clean brake fluid. _

Turn the ignition "ON.”

Open the bleeder valve and apply the brake until
the red “SBRAKE” warning lamp turns "ON.” This
shuttles the brake pressure dlﬁ'erent:al warning
valve,

Close bleeder valve.

Reapply pressure to pressure bleeding equipment.
Turn the ignition “OFF.”

9 | Important

- ® Do not reapply the brakes after closing the

21.
22,
23.
24.
25.

bleeder valve.

Lower vehicle.

Repeat the entire Step 8.

Raise vehicle and suitably support.

Repeat the entire Step 13.

Proceed as follows to bleed the front wheel brakes:

A. Attach a clear plastic bleeder hose to the right
front wheel bleeder valve and submerge
opposite hose end in a clean container partially
filled with clean brake fluid.

B. Slowly open bleeder valve and allow fluid to
flow.



5E1-174 ANTILOCK BRAKE SYSTEM

C. Close valve when fluid begins to flow without

any air bubbles. Tap lightly on the caliper to
dislodge any trapped air bubbles.

Relocate bleeder hose to the left front wheel
bleeder valve and repeat Steps 25A through
25C.

26. Lower vehicle.
27. Remove pressure bleeding equipment, including
bleeder adapter J 35589.

Inspect

28. Fluid level in reservoir and fill to proper level if
necessary. .

b !
|

Install or Connect

29, Fluid reservoir cap.

Inspect

30. With ignition “ON,” apply brake pedal with
moderate force and hold. Note pedal travel and
feel.

If pedal feels firm and constant and pedal
travel is not excessive, start the engine. With
the engine running, recheck the pedal travel.
If it’s still firm and constant and pedal travel is
not excessive, go to Step 31.

If pedal feels soft or has excessive travel either
initially or after engine start, the following
procedure may be used. With the Tech 1,
“Release” then “Apply” each motor 2 to 3 times
and eycle each solenoid 5 to 10 times. When
finished, be sure to "Apply” the front and rear
motors to ensure the pistons are in the upmost
position. DO NOT DRIVE THE VEHICLE. If
a Tech 1 is not available, remove foot from
brake pedal, start the engine and allow it to
run for at least 10 seconds to initialize the
ABS. DO NOT DRIVE THE VEHICLE. After
10 seconds, turn the ignition "OFF.” This
initialization procedure MUST be repeated 5
times to ensure any trapped air has been
dislodged. Now repeat bleeding procedure
starting at Step 1.

31. Road test the vehicle.
® Make several normal (non ABS) stops from a

moderate speed to ensure proper brake system
function. Allow adequate cooling time
between stops.

Manual Bléeding

!

Important

In the following steps, use a suitable container
and/or shop cloths to catch fluid and prevent it
from contacting any painted surfaces.

Clean

1. Fluid reservoir cover and surrounding area.

T

-l
=

Remove or Disconnect

Fluid reservoir cover.

2.

Inspect

3. Fluid level in reservoir and fill to the correct level
if necessary.

ol !
"V N
4.

Install or Connect

Fluid reservoir cover.

Hydraulic Modulator

5. Prime hydraulic modulator as follows:
A. Attach clear plastic bleeder hose to the

=

mo o =

rearward bleeder valve on the hydraulic
modulator. Submerge opposite hose end in a
clean container partially filled with clean
brake fluid.

Slowly open rearward bleeder valve 1/2 to 3/4
turns.

Depress brake pedal and hold until fluid
begins to flow.

Close valve and release brake pedal.

Repeat Steps 5B and 5D until no air bubbles
are present.

Relocate the bleeder hose on the forward
hydraulic modulator bleeder valve and repeat
Steps 5A through 5E.

(=]

Important

Once fluid is seen to flow from both modulator
bleeder valves, the hydraulic modulator is
sufficiently full of fluid. However, it may not
be completely purged of air. At this point move
to the wheel brakes and bleed them. This
ensures that the lowest points in the system
are completely free of air and then the
hydraulic modulator can be purged of any
remaining air.,

+] Remove or Disconnect

NOTICE: Use only DOT 3 brake fluid from a
clean, sealed container. Do not use brake fluid
from an open container that may be contaminated
with water. Do not use DOT 5 brake fluid.

+
6. Fluid reservoir cover.

Inspect

7. Fluid level in reservoir and fill to the correct level

if necessary.
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8. FI

nstall or Connect

uid reservoir cover.

Wheel Brakes

9. Raise vehicle and suitable support.

9| Important
® Bleed sequence:
- Rightrear.
- Leftrear.
- Right front.
- Left front.
10. Bleed wheel brakes in sequence shown above.

A. Attach a clear plastic bleeder hose to the
bleeder valve at each wheel and submerge
opposite hose end in a clean container partially
filled with clean brake fluid.

B. Open bleeder valve.

C. Slowly depress brake pedal.

D. Close valve and slowly release brake pedal.

E. Wait 5 seconds.

F. Repeat Steps 10B through 10E until the brake

pedal feels firm and no air bubbles are
observed in the bleeder hose.
~® To assist in freeing entrapped air, tap
lightly on caliper or backing plate with a
rubber mallet.

11. Repeat Step 10 on left rear wheel brake.
12. Repeat Step 10 on right front wheel brake.
13. Repeat Step 10 on left front wheel brake.
14. Lower vehicle.

«+| Remove or Disconnect

15. Fluid reservoir cover.

[=

Inspect

16. Fluid level in reservoir and fill to the correct level

if

¢

necessary.

Install or Connect

17. Fluid reservoir cover.

18. B

A.

Qw

leed the hydraulic modulator.

Attach a clear plastic bleeder hose to the
rearward bleeder valve on the hydraulic
modulator. Submerge opposite hose end in a
clean container partially filled with clean
brake fluid.

Depress brake pedal with moderate force.
Slowly open rearward bleeder valve 1/2 to 3/4
turns and allow fluid to flow.

Close valve and slowly release brake pedal.
Wait 5 seconds.

Repeat Steps 18B through 18E until the no air
bubbles are observed in the bleeder hose.
Relocate the bleeder hose on the forward
hydraulic moedulator bleeder valve and repeat
Steps 18A through 18F.

Q)| Tighten

) Hydrauhc modulator bleeder valves to 9
N-m (80 lb. in.).

Q@ "Eo

«+| Remove or Disconnect
19. Fluid reservoir cover.

®| Inspect

20 Fluid level in reservoir and fill t;o the correct level
if necessary. -

ol

t

Install or Connect
21. Fluid reservoir cover.

Inspect

22. With ignition “ON” apply brake pedal with
moderate force and hold. Note pedal travel and
feel. '

- If pedal feels firm and constant and pedal
travel is not excessive, start the engine. With
the engine running, recheck the pedal travel.
Ifit’s still firm and constant and pedal travel is
not excessive, go to Step 23.

- If pedal feels soft or has excessive travel either
initially or after engine start, the following
procedure may be used. With the Tech 1,
“Release” then “Apply” each motor 2 to 3 times
and cycle each solenoid 5 to 10 times. When
finished, be sure to “Apply” the front and rear
motors to ensure the pistons are in the upmost
position. DO NOT DRIVE THE VEHICLE. If
a Tech 1 is not available, remove foot from
brake pedal, start the engine and allow it to
run for at least 10 seconds to initialize the
ABS. DO NOT DRIVE THE VEHICLE. After
10 seconds, turn the ignition “OFF.” This
initialization procedure MUST be repeated 5
times to ensure any trapped air has been
dislodged. Now repeat bleeding procedure
starting at Step 1.

23. Road test the vehicle. _
® Make several normal (non-ABS) stops from a

moderate speed to ensure proper brake system
function. Allow adequate cooling time
between stops.
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1 REARWARD BLEEDER VALVE

2 FORWARD BLEEDER VALVE

NS 16304
Figure 13 - ABS Hydraulic Modulator Bleeder
Locations

HYDRAULIC MODULATOR BLEEDER VALVES
Figure 13

++| Remove or Disconnect
® Damaged bleeder valve or valves.

3 ¢] Install or Connect
® New bleeder valve or valves.

Tighten

® Bleeder valve to 9 N-m (80 1b. in.).

HYDRAULIC MODULATOR SOLENOID
Figure 14

«+| Remove or Disconnect

1. Solenoid electrical connector.
2. Torx® head bolts.
3. Solenoid.

9 | Important

® Be sure the seal is still attached to the solenoid
when it is removed. If not, check solenoid bore in
modulator.

® Do not attempt to disassemble solenoid, it is
serviceable only as an assembly.

® Lubricate seal on new solenoid with clean brake

fluid.

Install or Connect

1. New solenoid.
® Verify that the solencid lip seal is properly
positioned before solenoid is installed in
hydraulic modulator (refer to Figure 14).
® Position solenoid so that its electrical
connector will face the same direction as the
solenoid that was removed.
® By hand, press down firmly on solenoid until
its flange seats on ABS hydraulic modulator.
2. Torx® head bolts.

+

Tighten

® Boltsto 4.5 N-m (40 1b. in.).
3. Solenoid electrical connector to solenoid.

9 | iImportant

® Make sure the solenoid connectors are installed on
correct solenoids.

® Itis necessary to bleed the entire system. Refer to
“Bleeding System” in this section.

HYDRAULIC MODULATOR/MOTOR PACK
ASSEMBLY
Figure 10

CAUTION: To he:r avoid personal injury,
due to a retained load on the hydraulic
modulator, the gear tension relief
function of the Tech 1 must be performed
prior to the removal of the ABS hydraulic
modulator.

T
+

Remove or Disconnect

Using Tech 1, perform “Gear Tension Relief

Sequence,” as outlined in this section.

Air cleaner duct assembly.

Two solenoid electrical connectors.

Brake pressure differential warning switch

electrical connector.

6-pin motor pack electrical connector.

Five brake pipes (two to master cylinder, three to

wheel brakes),

® Place shop cloth on top of motor pack to catch
any dripping fluid. Take care not to allow any
brake fluid to enter the bottom of the motor
pack or the electrical connectors. Plug open
brake pipes to prevent fluid loss and
contamination.

7. Bolt attaching front of hydraulic modulator/motor
pack assembly to frame rail.

8. Hydraulic modulator/motor pack assembly from

vehicle.

(==
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oo
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Figure 14 - Hydraulic Modulator Solenoid Removal

++| Install or Connect

1. Hydraulic modulator/motor pack assembly in
vehicle. _ ' :

2. Bolt attaching hydraulic modulator/motor pack
assembly to frame rail. :
Tighten
® Boltt0 9.0 N-m (80 lb. in.).

3. Five brake pipes to hydraulic modulator/motor
pack assembly.

4. 6 pin motor pack electrical connector. .

5. Brake pressure differential warning switch
electrical connector.

6. Twosolenoid electrical connectors.

Important

Bleed entire brake system as outlines in "Bleeding
System” in this section.

Tighten

® Two brake combination valve tube nuts to 18
N-m (13 1b. ft.). _

® Three hydraulic modulator tube nuts to 32 N-m
(24 Ib. ft.). :

ELECTRONIC BRAKE CONTROL MODULE

(EBCM)

Figure 15

Remove or Disconnect

Fasteners on lower sound insulator panel under
steering column, '

Lower sound insulator panel from vehicle. -
Manual transmission only: left side kick panel.
Nut attaching EBCM bracket to upper I/P. -

Push in retainer ("Christmas Tree”) attaching
EBCM bracket to sidewall. S :

= =l
v

—

TUA oo
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© 0o

LEFT SIDE SHOWN

RIGHT SIDE SIMILAR
1 EBCM AND BRACKET
2  EBCM HARNESS 1 FRONT WHEEL SPEED SENSOR
3 LEFT HAND KICK PANEL

2 FRONT WHEEL SPEED SENSOR JUMPER HARNESS
4 PUSH-IN RETAINER
5 MOUNTING STUD AND NUT 3 LOWER CONTROL ARM
- NS 16187 NS 16186
Figure 15 - EBCM Location “Figure 16 - Front Wheel Bearing and Speed Sensor

9 | Important

& It will be necessary to cut the push in retainer
head off to remove EBCM bracket. Do not
attempt to pry fastener out as damage to the
EBCM bracket may result.

EBCM and EBCM bracket from mounting place.
EBCM electrical connectors.

EBCM from vehicle.

Remaining portion of push in retainer.

9 | Important

[-]
® It is necessary to remove the destroyed
retainer to insure proper retaining force when
installing the new push in retainer.

+] Install or Connect

bl A o

EBCM electrical connectors.

EBCM and EBCM bracket into mounting location.
New push in retainer ("Christmas Tree”)
attaching EBCM bracket to sidewall.

Nut attaching EBCM bracket to upper I/P.

Tighten
® Nutto25.0N-m(18.5Ib. ft.).

Manual transmission only: left side kick panel.
Lower sound insulator panel and fasteners.

Assembly

FRONT WHEEL BEARING AND SPEED SENSOR
ASSEMBLY

Figure 16

9 | Important

® The front wheel speed sensors and rings are
integral with the hub and bearing assemblies.
Should a speed sensor or ring require replacement,
the entire hub and bearing assembly must be
replaced. Refer to SECTION 3C.

FRONT WHEEL SPEED SENSOR JUMPER
HARNESS
Figure 17

Raise and support vehicle on a suitable hoist as
indicated in SECTION 0A.

«+| Remove or Disconnect

1. Connector from wheel speed sensor.

2. Harness from retaining clips.

3. Harness grommets from retainers.

4. Ubpper jumper harness connector attached to inside
of frame rail.

+¢]| Install or Connect

1. Upper jumper harness connector attached to inside
of frame rail.
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(]
(((((0_( 2
Qo
LH SHOWN
RH SIMILAR 6

1  FRONT WHEEL SPEED SENSOR JUMPER HARNESS

‘2 HARNESS ROSEBUD RETAINER (PUSH INTO CRADLE HOLE)
3 HARNESS GROMMET (PUSH INTO GROMMET RETAINER) 6

4 BRAKE LINE
5  WHEEL
CRADLE

NS 16303

Figure 17 - Front Wheel Speed Sensor Jumper Harness

2. Harness to retaining clips,
3. Harness rubber grommets into retainers.
4. Connector to wheel speed sensor.

REAR WHEEL SPEED SENSOR
Figure 18 '

Raise and support vehicle on a suitable hoist as
indicated in SECTION 0A.

«+] Remove or Disconnect
1.

Connector from wheel speed sensor. -
2. Jumper harness grommet from retainer.
3. Bolt attaching sensor to differential housing.
4. Sensor from differential housing. '

el il

++¢| Install or Connect
1. Sensor into differential housing.

7| Important

® Be sure to lubricate sensor O-ring with
differential oil before installing sensor into
differential housing.

2. Boltattaching sensor to differential housing.

Tighten

® Boltto10N-m (89 1b.in.).

3. Connector to wheel speed sensor.
4. Jumper harness grommet into retainer.

REAR WHEEL SPEED SENSOR TOOTHED RING

9 | Important

® The rear wheel speed sensor toothed ring is an
integral part of the rear differential case. If it has
been determined that the toothed ring must be
replaced, refer to SECTION 4B for removal and
installation procedures.

REAR WHEEL SPEED SENSOR JUMPER
HARNESS

«+| Remove or Disconnect

1. Connector from wheel speed sensor.

2. Jumper harness grommet from retainer.

3. Upper jumper harness connector from rear body
pass-thru connector.

++| Install or Connect

1. Upper jumper harness connector to rear body pass-
" thru connector.

2. Connector to wheel speed sensor.

3. Jumper harness grommet into retainer.
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1 REARWHEEL SPEED SENSOR
2 REAR WHEEL SPEED SENSOR JUMPER HARNESS
3 REAR AXLE HOUSING

4 REARWHEEL SPEED SENSOR MOUNTING BOLT
NS 16185

Figure 18 - Rear Wheel Speed Sensor

ENABLE RELAY
Figure 19

+| Remove or Disconnect

Enable relay cover.
Relay from connector.

P

«| Install or Connect

1. Relay to connector.
2. Enable relay cover.

BRAKE COMBINATION VALVE

Refer to SECTION 5A.
WARNING/INDICATOR LAMPS

Refer to SECTION 8C for replacement procedures
and detailed information.

ELECTRICAL CONNECTORS
Figure 20

Some ABS VI components are equipped with
electrical connectors using a Connector Position
Assurance (CPA) lock. This feature insures that when
the connectors are installed they are aligned properly
and connected securely.

[ 2]

Important

® Remove the lock before separating the electrical
connectors.

® Take care not to damage the locking pin during
removal.

® Make sure that the rubber connector seal is in
place on the connector before and after connection.

® Always install the lock after the connection is
made. :

FUSE AND FUSIBLE LINKS

Refer to SECTION 8A-11 for repair or replacement
information.

UNIT REPAIR

CAUTION: To help avoid personal injury,
due to a retained load on the ABS
hydraulic modulator/motor pack
assembly, the gear tension relief function
of the Tech 1 must be performed prior to
removal of the ABS hydraulic
modulator/motor pack assembly.

NOTICE: The following service procedures shall
be performed only after the hydraulic
modulator/motor pack assembly has been removed
from the vehicle. Do not perform these procedures
with the unit installed on the vehicle. Complete
overhaul of the hydraulic modulator/motor pack
assembly is not authorized - only the following
steps. These steps will break the unit down into
major components for replacement purposes.

GEAR COVER
Figure 21

«>»| Disassemble

1. Torx® head screws attaching gear cover.
2. Remove gear cover.

i Assemble

1. Gear cover to hydraulic modulator/motor pack
assembly.
2. Torx® head screws.

Tighten

® Torx®bolts to 4 N-m (35 1b. in.).

MOTOR PACK
Figure 21

| Disassemble

1. Remove gear cover.
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UNDERHOOD ELECTRICAL CENTER
(ABS ENABLE RELAY LOCATED INSIDE)

NS 16307

Figure 19 - Enable Relay Location

: LOCKING PIN
CONNECTOR CONNECTOR
R
LOCKING PIN CyEC‘I‘O LOCKING PIN
' CONNECTOR
CONNECTOR [ )
SEAL*
/ 1 17
LOCKING PIN LJ

{ ; CONNECTOR
SEAL*
- CONNECTOR
CONNECTOR -
|

1 CONNECTOR POSITION ASSURANCE (CPA) TYPICAL * ﬁﬁAKE SURE SEALIS IN PLACE ON CONNECTOR NS 16190

Figure 20 - ABS VI Electrical Connectors (Typical)



5E1-182 ANTILOCK BRAKE SYSTEM

2. Four Torx® head screws attaching motor pack.

9

Important

Use care when handling motor pack to ensure
motor pack connector is not damaged, or
accidental intrusion of brake fluid into the
motor pack does not occur. This may result in
a premature failure of the motor pack.

Take care in handling the motor pack. If
dropped or damaged during handling, the
motor pack must be replaced.

3. Remove motor pack.

9 | Important

e If disassembly of the hydraulic modulator/motor
pack assembly was due to a ABS hydraulic
functional test that did not pass, the “Automated
Motor Pack Diagnosis Test” described in this
section should be performed at this time to isolate

the

motor pack or hydraulic modulator.

® No repair of the motor pack is authorized. Replace
as an assembly.

4| Assemble o
1. With the hydraulic modulator upside down, and

the gears facing you, rotate each hydraulic

modulator gear counterclockwise until movement

stops. This procedure will position the pistons very

close to the top of the modulator bore, simplifying
~ the brake bleeding procedure (refer to Figure 12).
2. Motor pack to hydraulic modulator.

9

Important

L]

Take care in handling the motor pack. If
dropped or damaged during handling the
motor pack must be replaced.

Align each of the three motor pack pinions
with the hydraulic modulator gears.

3. Four Torx® head screws.

Tighten

L]

Torx® head screws to 4.5 N-m (40 1b. in.).

4. Gear cover to hydraulic modulator/motor pack
assembly.

GEAR REPLACEMENT
Figures 11 and 12

9 | Important

e Do not attempt to repair damaged motor packs or
‘hydraulic modulators. Other than modulator
drive gear replacement, repair of these assemblies
is not authorized. Do not lubricate or oil gears on
motor pack.

CAUTION: The modulator drive gears are
under spring load and will turn during
disassembly. After removing hydraulic
modulator drive gear cover, exercise
extreme care not to place fingers into the
gear set, since fingers can be pinched by
rotating gears.

| Disassemble

1. Hydraulic modulator. Refer to “Hydraulic
Modulator” in this section.

2. Torx® head screws attaching gear cover.

3. Four motor pack to hydraulic modulator Torx®
head screws.

9 | Important

o

® Take care in handling the motor pack. If
dropped or damaged in the handling, the motor
pack must be replaced.

4. Separate motor pack from hydraulic modulator.

NOTICE: Do not allow gear to turn while
removing the retaining nut, since the modulator
piston can hit the top of the modulator bore,
damaging the piston. Turn the modulator gear to
position the piston in the center of its travel. Place
a screwdriver through the holes in the gears (not
between the gears) into the recessed hole in the
modulator base. This will prevent the gear from
turning, aiding in gear removal.

5. Three modulator drive gear to modulator drive
shaft retaining nuts.
6. Gears from modulator (refer to Figure 11).

":" Assemble

NOTICE: Do not allow gear to turn while
tightening the retaining nut, since the modulator
piston can bottom out in the modulator bore
damaging the piston. Turn the modulator gear to
position the piston in the center of its travel. Place
a screwdriver through the holes.in the gears (not
between the gears) into the recessed hole in the
modulator base. This will prevent the gear from
turning, aiding in gear installation (refer to Figure
11). :

1. Position hydraulic modulator drive gears onto
hydraulic modulator drive shaft.
2. Three gear retaining nuts.

Tighten

® Nutsto8.5N-m(761b. in.).
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NS.16306

Figure 21 - ABS Hydraulic Modulator Components
3. With the hydraulic modulator upside down, and

the gears facing you, rotate each hydraulic
modulator gear counterclockwise until movement
stops. This procedure will position the pistons very
close to the top of the hydraulic modulator bore,
simplifying the brake bleeding procedure (refer to
Figure 12).

Position motor pack onto hydraulic modulator,
aligning the three motor pack gears with the
modulator gears.

0| Important

L]
® Take care in handling the motor pack. If
dropped or damaged during handling, the
motor pack must be replaced.

Four motor pack to hydraulic modulator Torx®
head screws.

Tighten
® Torx® headscrews 4.5 N-m (40 1b. in.).

6. Gear cover onto hydraulic modulator with Torx®

head screws.
Tighten
® Torx® head screws to 4 N-m (35 1b. in.).

7. Hydraulic modulator. Refer to “Hydraulic
Modulator” in this section.

HYDRAULIC MODULATOR

Figure 21

| Disassemble

1. Remove gear cover. Refer to “"Gear Cover” in this
section.

2. Remove motor pack. Refer to "Motor Pack” in this
section.

3. Two hydraulic modulator to brake combo valve
banjo bolts; separate hydraulic modulator from
brake combo valve.

4. Two transfer tubes with O-rings from brake combo

valve or hydraulic modulator.
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5. Banjo bolt O-rings from brake combo valve and
hydraulic modulator.

9 | Important

¢ If hydraulic modulator is to be replaced, install the
three gears in the same location on replacement
hydraulic modulator. Refer to “Gear
Replacement” in this section.

® Norepair of the hydraulic modulator is authorized.
Replace as an assembly.

¢ Refer to SECTION 5A for repair of brake combo
valve.

® Use new transfer tube assemblies when

assembling the hydraulic modulator/brake combo
valve assembly. Make sure two O-rings are
properly installed on each transfer tube.

-»,‘,'«- Assemble

1. Two transfer assemblies.
® Lubricate transfer tube assembly O- rmgs with

clean brake fluid.

e [nstall transfer tube assemblies in ports in
hydraulic modulator and push in by hand to
bottom.

2. Lubricate new banjo bolt O-ring with clean brake
fluid and install into the brake combo valve and
hydraulic modulator.

3. Hydraulic modulator to brake combo valve
¢ Hold brake combo value and rock into position

on hydraulic modulator inserting transfer tube
assemblies into brake combo valve ports.

4. Two hydraulic modulator to brake combo valve
banjo bolts.

Tighten

& Banjoboltsto 16 N-m (12 1b. ft.).

5. With the hydraulic modulator upside down, and
the gears facing you, rotate each hydraulic
modulator gear counterclockwise until movement
stops. This procedure will position the pistons very
close to the top of the modulator bore simplifying
the brake bleeding procedure (refer to Figure 12).

6. Motor pack to hydraulic modulator.

7. Gear cover to hydraulic modulator/motor pack
assembly.

MASTER CYLINDER

Refer to SECTION 5A for repair of master
cylinder.

SPECIFICATIONS

FASTENER TIGHTENING SPECIFICATIONS
ABS Hydraulic Modulator

Bleeder Valves «aeeese 90N-m(801b.in)
ABS Hydraulic Modulator

Solenoid Torx® Head

BOlt. L A A A A A 4.5N'm(401b.iﬂ.)
Electronic Brake Control

Module (EBCM) Nut ...
ABS Hydraulic Modulator
MountingBolt +......
Three Hydraulic Modulator
Brake Pipe Tube Nuts ..
Two Brake Combination Valve
Brake Pipe Tube Nuts ..
Two Master Cylinder Brake
Pipe Tube Nuts «eeeeee
Modulator Drive Gear Nuts .
Torx® Head Screws
Attaching Gear Cover ...
Four Torx® Head Screws
Attaching Motor Pack ..
Two Banjo Bolts Attaching
Brake Combination Valve
to ABS Hydraulic
Modulator

25 N-m (18.51b. ft.)
9.0N-m (80 1b.in.)
32 N-m (24 1b. ft.)
18 N-m (13 1b. ft.)

32N-m (24 1b.ft.)
8.5 N-m (751b.in.)

40N-m(351b.in)

45N-m (401b.in.)

16 N-m (12 b. ft.)
SPECIALTOOLS

L B I L

Figure 22

The J 39200 High Impedance Multimeter is the
only DVM authorized for use in diagnosing and
servicing the ABS VI system.
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1 BRAKE BLEEDING ADAPTER 3 TECH1SCANTOOL

2  MASS STORAGE CARTRIDGE 4 139200 - DIGITAL MULTIMETER

NS 16305

Figure 22 - ABS VI Special Tools
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