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Service Notes

About This Manual

This manual contains maintenance procedures for WABCQ’s
Anti-Lock Braking System (ABS), Roll Stability System (RSC),
Electronic Stability Controls (ESC) and Hill Start Aid (HSA).

Before You Begin

1. Read and understand all instructions and procedures before
you begin to service components.

2. Read and observe all Warning and Caution hazard alert
messages in this publication. They provide information that can
help prevent serious personal injury, damage to components,
or both.

3. Follow your company’s maintenance and service, installation
and diagnostics guidelines.

4. Use special tools when required to help avoid serious personal
injury and damage to components.

Hazard Alert Messages and Torque
Symbols
Read and observe all Warning and Caution hazard alert messages in

this publication. They provide information that can help prevent
serious personal injury, damage to components, or both.

A WARNING

A Warning alerts you to an instruction or procedure that you
must follow exactly to avoid serious personal injury and
damage to components.

A\ CAUTION

A Caution alerts you to an instruction or procedure that you
must follow exactly to avoid damage to components.

€O This symbol alerts you to tighten fasteners to a specified torque
value.

A\ WARNING

To prevent serious personal injury, always wear safe eye
protection when you perform vehicle maintenance or service.
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Release all air from the air systems before you remove any
components. Pressurized air can cause serious personal
injury.

A\ CAUTION

When welding on an ABS- or ABS/ATC-equipped vehicle is
necessary, disconnect the power connector from the ECU to
prevent damage to the electrical system and ABS/ATC
components.

How to Obtain Additional Maintenance,
Service and Product Information

Visit wabco-auto.com to access and order additional information.

Contact WABCO North America Customer Care at 855-228-3203
(United States and Canada); 001-800-889-1834 (Mexico).

If Tools and Supplies are Specified in
This Manual

Call Meritor’s Commercial Vehicle Aftermarket at 888-725-9355 to
obtain Meritor tools and supplies.

Information contained in this publication was in effect at the time the publication
was approved for printing and is subject to change without notice or liability.
WABCO reserves the right to revise the information presented or to discontinue the
production of parts described at any time.



A\ ASBESTOS FIBERS WARNING

The following procedures for servicing brakes are recommended to reduce exposure to
asbestos fiber dust, a cancer and lung disease hazard. Material Safety Data Sheets are
available from WABCO.

Hazard Summary

Because some brake linings contain ashestos, workers who service brakes must understand the
potential hazards of ashestos and precautions for reducing risks. Exposure to airborne asbestos
dust can cause serious and possibly fatal diseases, including asbestosis (a chronic lung disease)
and cancer, principally lung cancer and mesothelioma (a cancer of the lining of the chest or
abdominal cavities). Some studies show that the risk of lung cancer among persons who smoke
and who are exposed to asbestos is much greater than the risk for non-smokers. Symptoms of
these diseases may not become apparent for 15, 20 or more years after the first exposure to
asbestos.

Accordingly, workers must use caution to avoid creating and breathing dust when servicing brakes.
Specific recommended work practices for reducing exposure to asbestos dust follow. Consult your
employer for more details.

Recommended Work Practices

1. Separate Work Areas. Whenever feasible, service brakes in a separate area away from other
operations to reduce risks to unprotected persons. OSHA has set a maximum allowable level of
exposure for ashestos of 0.1 f/cc as an 8-hour time-weighted average and 1.0 f/cc averaged over
a 30-minute period. Scientists disagree, however, to what extent adherence to the maximum
allowable exposure levels will eliminate the risk of disease that can result from inhaling ashestos
dust. OSHA requires that the following sign be posted at the entrance to areas where exposures
exceed either of the maximum allowable levels:

DANGER: ASBESTOS
CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE CLOTHING
ARE REQUIRED IN THIS AREA.

2. Respiratory Protection. Wear a respirator equipped with a high-efficiency (HEPA) filter
approved by NIOSH or MSHA for use with asbestos at all times when servicing brakes, beginning
with the removal of the wheels.

3. Procedures for Servicing Brakes.

a.  Enclose the brake assembly within a negative pressure enclosure. The enclosure should be
equipped with a HEPA vacuum and worker arm sleeves. With the enclosure in place, use the
HEPA vacuum to loosen and vacuum residue from the brake parts.

b. Asan alternative procedure, use a catch basin with water and a biodegradable,
non-phosphate, water-based detergent to wash the brake drum or rotor and other brake
parts. The solution should be applied with low pressure to prevent dust from becoming
airborne. Allow the solution to flow between the brake drum and the brake support or the
brake rotor and caliper. The wheel hub and brake assembly components should be thoroughly
wetted to suppress dust before the brake shoes or brake pads are removed. Wipe the brake
parts clean with a cloth.

c. Ifanenclosed vacuum system or brake washing equipment is not available, employers may
adopt their own written procedures for servicing brakes, provided that the exposure levels
associated with the employer’s procedures do not exceed the levels associated with the
enclosed vacuum system or brake washing equipment. Consult OSHA regulations for more
details.

d. Wear a respirator equipped with a HEPA filter approved by NIOSH or MSHA for use with
asbestos when grinding or machining brake linings. In addition, do such work in an area with
a local exhaust ventilation system equipped with a HEPA filter.

e.  NEVER use compressed air by itself, dry brushing, or a vacuum not equipped with a HEPA
filter when cleaning brake parts or assemblies. NEVER use carcinogenic solvents, flammable
solvents, or solvents that can damage brake components as wetting agents.

4. Cleaning Work Areas. Clean work areas with a vacuum equipped with a HEPA filter or by wet
wiping. NEVER use compressed air or dry sweeping to clean work areas. When you empty vacuum
cleaners and handle used rags, wear a respirator equipped with a HEPA filter approved by NIOSH
or MSHA for use with ashestos. When you replace a HEPA filter, wet the filter with a fine mist of
water and dispose of the used filter with care.

5. Worker Clean-Up. After servicing brakes, wash your hands before you eat, drink or smoke.
Shower after work. Do not wear work clothes home. Use a vacuum equipped with a HEPA filter to
vacuum work clothes after they are worn. Launder them separately. Do not shake or use
compressed air to remove dust from work clothes.

6. Waste Disposal. Dispose of discarded linings, used rags, cloths and HEPA filters with care,
such as in sealed plastic bags. Consult applicable EPA, state and local regulations on waste
disposal.

Regulatory Guidance
References to OSHA, NIOSH, MSHA, and EPA, which are regulatory agencies in the United States,

are made to provide further guidance to employers and workers employed within the United States.

Employers and workers employed outside of the United States should consult the regulations that
apply to them for further guidance.

Asbestos and Non-Asbestos Fibers

A\ NON-ASBESTOS FIBERS WARNING

The following procedures for servicing brakes are recommended to reduce exposure to
non-asbestos fiber dust, a cancer and lung disease hazard. Material Safety Data Sheets
are available from WABCO.

Hazard Summary

Most recently manufactured brake linings do not contain asbestos fibers. These brake linings may
contain one or more of a variety of ingredients, including glass fibers, mineral wool, aramid fibers,
ceramic fibers and silica that can present health risks if inhaled. Scientists disagree on the extent
of the risks from exposure to these substances. Nonetheless, exposure to silica dust can cause
silicosis, a non-cancerous lung disease. Silicosis gradually reduces lung capacity and efficiency
and can result in serious breathing difficulty. Some scientists believe other types of non-asbestos
fibers, when inhaled, can cause similar diseases of the lung. In addition, silica dust and ceramic
fiber dust are known to the State of California to cause lung cancer. U.S. and international
agencies have also determined that dust from mineral wool, ceramic fibers and silica are potential
causes of cancer.

Accordingly, workers must use caution to avoid creating and breathing dust when servicing brakes.
Specific recommended work practices for reducing exposure to non-asbestos dust follow. Consult
your employer for more details.

Recommended Work Practices

1. Separate Work Areas. Whenever feasible, service brakes in a separate area away from other
operations to reduce risks to unprotected persons.

2. Respiratory Protection. OSHA has set a maximum allowable level of exposure for silica of
0.1 mg/m3 as an 8-hour time-weighted average. Some manufacturers of non-asbestos brake
linings recommend that exposures to other ingredients found in non-asbestos brake linings be
kept below 1.0 f/cc as an 8-hour time-weighted average. Scientists disagree, however, to what
extent adherence to these maximum allowable exposure levels will eliminate the risk of disease
that can result from inhaling non-asbestos dust.

Therefore, wear respiratory protection at all times during brake servicing, beginning with the
removal of the wheels. Wear a respirator equipped with a high-efficiency (HEPA) filter approved by
NIOSH or MSHA, if the exposure levels may exceed OSHA or manufacturers’ recommended
maximum levels. Even when exposures are expected to be within the maximum allowable levels,
wearing such a respirator at all times during brake servicing will help minimize exposure.

3. Procedures for Servicing Brakes.

a.  Enclose the brake assembly within a negative pressure enclosure. The enclosure should be
equipped with a HEPA vacuum and worker arm sleeves. With the enclosure in place, use the
HEPA vacuum to loosen and vacuum residue from the brake parts.

b. As an alternative procedure, use a catch basin with water and a biodegradable,
non-phosphate, water-based detergent to wash the brake drum or rotor and other brake
parts. The solution should be applied with low pressure to prevent dust from becoming
airborne. Allow the solution to flow between the brake drum and the brake support or the
brake rotor and caliper. The wheel hub and brake assembly components should be thoroughly
wetted to suppress dust before the brake shoes or brake pads are removed. Wipe the brake
parts clean with a cloth.

c¢. Ifan enclosed vacuum system or brake washing equipment is not available, carefully clean
the brake parts in the open air. Wet the parts with a solution applied with a pump-spray bottle
that creates a fine mist. Use a solution containing water, and, if available, a biodegradable,
non-phosphate, water-based detergent. The wheel hub and brake assembly components
should be thoroughly wetted to suppress dust before the brake shoes or brake pads are
removed. Wipe the brake parts clean with a cloth.

d.  Wear a respirator equipped with a HEPA filter approved by NIOSH or MSHA when grinding or
machining brake linings. In addition, do such work in an area with a local exhaust ventilation
system equipped with a HEPA filter.

e.  NEVER use compressed air by itself, dry brushing, or a vacuum not equipped with a HEPA
filter when cleaning brake parts or assemblies. NEVER use carcinogenic solvents, flammable
solvents, or solvents that can damage brake components as wetting agents.

4. Cleaning Work Areas. Clean work areas with a vacuum equipped with a HEPA filter or by wet
wiping. NEVER use compressed air or dry sweeping to clean work areas. When you empty vacuum
cleaners and handle used rags, wear a respirator equipped with a HEPA filter approved by NIOSH
or MSHA, to minimize exposure. When you replace a HEPA filter, wet the filter with a fine mist of
water and dispose of the used filter with care.

5. Worker Clean-Up. After servicing brakes, wash your hands before you eat, drink or smoke.
Shower after work. Do not wear work clothes home. Use a vacuum equipped with a HEPA filter to
vacuum work clothes after they are worn. Launder them separately. Do not shake or use
compressed air to remove dust from work clothes.

6. Waste Disposal. Dispose of discarded linings, used rags, cloths and HEPA filters with care,
such as in sealed plastic bags. Consult applicable EPA, state and local regulations on waste
disposal.

Regulatory Guidance

References to OSHA, NIOSH, MSHA, and EPA, which are regulatory agencies in the United States,
are made to provide further guidance to employers and workers employed within the United States.
Employers and workers employed outside of the United States should consult the regulations that
apply to them for further guidance.
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Contents

This manual contains service information for the following systems.

e [ version WABCO Anti-Lock Braking System (ABS)

e Automatic Traction Control (ATC)

e Roll Stability Control (RSC)

e Electronic Stability Controls (ESC) for trucks, tractors and buses

The ABS version is marked on the ECU. Figure 1.1. If you cannot
identify the ECU version installed on your vehicle, contact WABCO
North America Customer Care at 855-228-3203.

WABCO _
SmartTrac” [
Stablity Control Systems 4512

400 865 027 0

ABS-E4 6S6M/6X4

XBR/RSC/ATC/PLC
001101

4010603a

For Additional Information

Diagnostic and testing procedures for other ECU versions can be
found in the following manuals.

e ( version ECUs — Maintenance Manual 28, Anti-Lock Braking
Systems (ABS) for Trucks, Tractors and Buses

e D version ECUs — Maintenance Manual 30, Anti-Lock Braking
Systems (ABS) for Trucks, Tractors and Buses

Refer to the following manuals for Trailer ABS diagnostics and
information.

® Maintenance Manual 33, Easy-Stop™ Trailer ABS

® Maintenance Manual MM-0180, Enhanced Easy-Stop™ Trailer
ABS with PLC

1 Introduction

Anti-Lock Braking System (ABS)

ABS is a system designed to provide and maintain the best possible
traction and steering control during an extreme braking event.
During a potential wheel lock event, the ABS ECU, using information
provided by the wheel speed sensors, sends a signal(s) to the
appropriate modulator valve(s) to hold, apply or release the brakes
as needed. ABS works automatically, the driver does not have to
select this feature.

System Components

Electronic Control Unit (ECU)

The ECU is the control center or “brain” of the ABS, RSC and ESC
systems. It receives information from the sensors, processes data
and sends signals to modulators and active braking valves to
achieve different tasks. Depending on the system and vehicle
configuration, ECUs are available for cab- or frame-mounted
applications and are divided into Basic Cab, Universal Cab, Frame
and Advance Frame models. RSC and ESC systems are only
available on universal and advance frame ECUs. Figure 1.2.

4003974a

Wheel Speed Sensing Systems

Wheel speed sensing systems consist of a tooth wheel mounted on
the hub or rotor of each monitored wheel and a speed sensor
installed with its end against the tooth wheel. The sensor
continuously sends wheel speed information to the ECU. A sensor
clip holds the sensor in place and against the tooth wheel.

Figure 1.3.

WABCO Maintenance Manual MM-0112 (Revised 07-18) @



1 Introduction

SENSOR

10020090

The type of axle determines sensor mounting location.

e Steering axle sensors are installed in the steering knuckle orin a
bolted-on bracket.

® Drive axle sensors are mounted in a block attached to the axle
housing or in a bolted-on bracket.

Check the wheel speed sensors for correct alignment and
adjustment. Apply lubricant to the sensor and sensor clip whenever
wheel-end maintenance is performed. Make sure tooth wheels are
free of contaminants. Refer to Section 3 and Section 4 for more
information.

Pressure Modulator Valves

A modulator valve controls air pressure to an affected wheel-end
brake during an ABS, RSC or ESC event to reduce speed and
prevent wheel lock up. Modulator valves are also used during ATC
events to properly gain traction on the affected wheel end.

Figure 1.4.

AIRIN
(PORT 1)

BAYONET-STYLE
CONNECTOR

PRODUCT
IDENTIFICATIONTAG

4003992b
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A modulator valve is usually located on a frame rail or cross member
near the brake chamber or as part of a valve package. A valve
package combines two modulator valves, a service relay

(Figure 1.5) or quick release valve (Figure 1.6), and depending on
the vehicle configuration, an active braking valve (ABV).

1002011a

10033592

Easy Listening Tip!

To ensure the ABS valves are working — just listen! Figure 1.7.

A\ WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip or fall over. Serious personal injury and
damage to components can result.

1. Turn on the ignition.

2. Wait for the ABS indicator lamp to come on.

w

Listen for the valves to click or puff/chuff air in the order shown
in Figure 1.7.
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Figure 1.7

NOTE: In previous versions of ABS, the valves are cycled

diagonally. Diagonal cycling does not occur with E version ABS.

Active Braking Valves (ABV)

Active Braking Valves, sometimes referred to as ABVs or 3/2 valve,
are solenoid valves used for active braking during ATC, RSC or ESC
events. Depending on system configurations, ABVs can be located
in the front axle braking system, rear axle braking system and/or the
trailer service brake system. Figure 1.8.

SOLENOID VALVE
(ACTIVE BRAKING VALVE)

Figure 1.8

Brake Pressure Sensor (BPS)

The Brake Pressure Sensor or BPS is part of the RSC, ESC and HSA
system. It provides the system with the driver’s brake demand. The
sensor can be located in the primary or secondary delivery circuit
depending on the application. Figure 1.9.

4007846a

27 FT-LB
(36.6 Nm)
TORQUE

4006870a

Steering Angle Sensor (SAS)

The Steering Angle Sensor (SAS) is part of the ESC system. The SAS
delivers the driver’s steering input (steering wheel position) to the
ECU using a dedicated ESC system internal data link. The ECU
supplies the sensor with voltage and ground. The SAS must be
calibrated using diagnostic tools whenever it is replaced, or when
any vehicle steering components are replaced or adjusted. Refer to
Section 8. Figure 1.10.
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1 Introduction

4006873a

Electronic Stability Control (ESC) Module

The ESC module is part of the ESC system. It measures the vehicle
yaw rate as well as vehicle lateral acceleration. The ESC module
includes part of the ESC control algorithm. It exchanges data with
the ECU via the ESC system internal data link. The ECU supplies the
module with voltage and ground. The ESC module must be
initialized by diagnostic tools whenever the ECU or the ESC module
is replaced. Refer to Section 8. Figure 1.11.

4010604a

Trailer Modulator Valve

In some stability control applications, an additional modulator valve
(the same as what is used for ABS modulation) will be located in the
trailer control line downstream of the 3/2 solenoid valve used to
control the trailer.

@ WABCO Maintenance Manual MM-0112 (Revised 07-18)

Off-Road ABS Switch

On some vehicles, an off-road ABS switch can be included. The
off-road ABS function improves vehicle control and helps reduce
stopping distances in off-road conditions or on poor traction
surfaces such as loose gravel, sand and dirt.

ATC Switch

A vehicle manufacturer might offer an ATC switch to control the ATC
function. Depending on the vehicle ECU configuration for the switch,
there are two function options.

® Deep snow and mud option
e ATC momentary override option

Refer to Section 2 for more information regarding these features.

Blink Code Switch

A vehicle manufacturer might offer a Blink Code switch to obtain
simple troubleshooting information. Refer to Section 3 for more
information about Blink Codes.

System Configuration

The system configuration is defined by the number of wheel end
sensors and modulator valves. There are three common system
configurations used with E version ECUs. Refer to Section 5 for more
system configurations.

® 4S/4M (4 wheel speed sensors, 4 modulator valves)
® (6S/4M (6 wheel speed sensors, 4 modulator valves)
® (6S/6M (6 wheel speed sensors, 6 modulator valves)

Each system configuration can have features such as ATC, HSA,
RSC or ESC. See Figure 1.12 and Figure 1.13 for an example.
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2 Stability and Safety Enhancement Systems

ATC

Automatic Traction Control is available as an option on all E version
ECUs and is standard on most. ATC helps improve traction in low
traction road conditions. ATC reduces the potential of jackknifing
caused by excessive wheel spin during acceleration or in curves.
ATC works automatically in two different ways.

A, When one drive wheel is spinning at a different speed than the
other, ATC momentarily applies the brake until traction is
regained.

B.  When both drive wheels are spinning on a poor-traction
surface, ATC automatically reduces engine power to attain
optimum tire-to-road traction.

ATC will automatically turn on and off. Driver input is not required to
turn this feature on. If the vehicle experiences a traction control
event, the ATC indicator lamp will come on, indicating ATC is active.
The light turns off when the event has ended. Figure 2.1.

EXCESSIVE WHEEL
SPIN ATC
OPERATIONAL
(ATC LAMP COMES ON)

fi)

NORMAL WHEELS
VEHICLE STOP
OPERATION SPINNING
(ATC LAMP IS OFF) (ATC LAMP GOES OUT)
1002015a

NOTE: Some vehicle manufacturers may refer to ATC as Anti-Spin
Regulation (ASR).

If ATC is installed, there will be an indicator lamp on the vehicle dash

or instrument panel marked ATC, ASR, or potentially Stability
Control, depending on the application.
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ATC Components

ATC uses the base ABS components plus an active braking valve
that can be installed with individual modulator valves, or installed as
part of the rear valve package.

When installed with individual modulator valves, the active braking
valve is mounted on the frame or cross member, near the rear of the
vehicle.

When it is part of the rear valve package, the active braking valve is
attached to the relay valve. Figure 2.2.
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4010605a

ATC Switch

If the vehicle manufacturer offers an ATC switch to control the ATC
functionality, there are two common types of configuration settings
as follows.

® Deep snow and mud option: This function helps to increase
available traction on extra soft surfaces like snow, mud or gravel,
by slightly increasing the permissible wheel spin.

e ATC momentary override option: This function allows the
driver to momentarily disable/override ATC for the duration of the
ignition cycle.

When either option is in use, the ATC indicator lamp blinks
continuously to inform the driver. Figure 2.3.



1002018a

Switch and lamp locations as well as ATC switch configuration will
vary depending on the vehicle make and model. Please check with
the vehicle manufacturer for correct information.

Here’s how the ATC switch works.

Function
System Not
Driver Action Response Active Active
Press ATC switch ~ ATC lamp blinks X
continuously
Press ATC switch ~ ATC lamp stops X
again blinking

NOTE: Turning off the ignition will also deactivate either ATC
function.

Roll Stability Control (RSC)

Roll stability control is an option designed to assist drivers in
managing the conditions that may result in vehicle rollovers. When
RSC senses conditions that may result in a rollover, it may reduce
engine torque, engage the engine retarder, apply pressure to the
drive axle brakes and may modulate the trailer brakes to slow the
vehicle down. Depending on the application and vehicle
configuration, the steer axle brakes may be applied as well.

2 Stability and Safety Enhancement Systems

Similar to ATC, RSC works automatically. The driver does not have to
select this feature. Unlike ATC, RSC cannot be turned off by the
driver.

RSC Components

RSC uses many of the same components used by ABS/ATC
including modulator valves, active braking valves and wheel speed
sensors. RSC ECUs are different from ABS ECUs as they contain an
internal accelerometer that measures and updates the lateral
acceleration of the vehicle and compares it to a critical threshold at
which rollover may occur.

Depending on the vehicle manufacturer, RSC ECUs have orientation
on the XX/YY or ZZ axis. For correct operation and the best
performance, verify the ECU is correctly leveled and securely
mounted. Figure 2.4, Figure 2.5 and Figure 2.6.

+92°

DRIVING
DIRECTION

XX Orientation

4010606a
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2 Stability and Safety Enhancement Systems
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Certain vehicle configurations can have an additional active braking
valve for trailer service brakes, an active braking valve for front axle
brakes and a brake pressure sensor.

The active braking valve for trailer braking is a stand-alone valve
that is not available as part of the ABS/ATC valve package.
Depending on the application, a modulator valve may be located
downstream of the solenoid valve. Figure 2.7.
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A\ WARNING

RSC helps reduce the tendency of the vehicle to roll over when
cornering or changing directions, however, IT CAN NOT
PREVENT ALL ROLLOVERS FROM OCCURRING.

When operating the vehicle, always use safe driving techniques. The
driver is always the most important factor in safe vehicle operation.



2 Stability and Safety Enhancement Systems
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Electronic Stability Control (ESC) ESC Components

Electronic Stability Control (ESC) combines the rollover prevention of
Roll Stability Control (RSC) with directional stability in order to keep
the vehicle traveling on its intended path by providing spinout and
drift out control.

Like RSC, ESC is automatic. It becomes active when the system
senses imminent directional or roll instabilities, often before the
driver is aware. You will notice a difference in the vehicle when
stability control is functioning, but you should continue to drive as
normal and provide any additional needed corrections.

You may again notice a reduction in engine torque and additional
deceleration from the retarder, if so equipped. You also may notice
individual or all brakes applying depending on whether the vehicle is
in a roll or directional control event.

ESC is built from the ABS platform and uses many of the same
components as ATC and RSC. An active braking valve to control the
front axle brakes, a pressure sensor, an ESC module and a Steering
Angle Sensor (SAS) are required in addition to the components
necessary for RSC. Figure 2.8 and Figure 2.9. These components
are also described in the following section.

Note that for ESC applications on a non-towing vehicle (straight
truck), the trailer active braking valve is not required.

The ESC ECU is available in both Cab- and Frame-mounted
versions. The Universal Cab-Mounted ECU with ESC is an upgraded
version of the current Universal ABS ECU with a fourth connector
containing the necessary inputs/outputs required for full stability
control. The Frame-Mounted Advance ECU with ESC is an upgraded
version of the current ABS Frame-Mounted ECU with six additional
pins on both the X1 and X2 connectors of the ECU. These ECUs
support 454M, 6S4M and 6S6M vehicle configurations and are
compatible with 12V electrical systems. For pinout information, refer
to Section 6 of this manual.
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2 Stability and Safety Enhancement Systems

The ESC ECU contains parameter settings which are specific to a
vehicle configuration validated by WABCO Engineering. It is
imperative that the correct ECU is installed on your vehicle in
service. Contact WABCO or your respective vehicle OEM with any
questions regarding ESC ECU. Figure 2.8 and Figure 2.9.

wQ +2°

X 20 4010609

Figure 2.8

NOTE: ESC modules are installed by the OEM close to the vehicle
center of gravity. Depending on the vehicle manufacturer, the ESC
module might face towards the front of the vehicle or rear. For
correct operation and the best performance, verify the ESC module
is correctly leveled and securely mounted according to OEM
specifications. Do not move the module to a different location as this
will affect the system performance.
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2 Stability and Safety Enhancement Systems

TRAILER ACTIVE

PRESSURE
SENSOR ™~ -

4S/4M ESC/ATC TRAILER STABILITY ngﬁggﬁg,\l
(ALSO AVAILABLE IN CONTROL VALVE
6S CONFIGURATIONS) MODULATOR ~_—. VALVE PACKAGE
(OPTIONAL) //,? - . INSTALLATION (REAR)

AIR LINES
ELECTRICAL LINES

4007814a

[ Figwra 23 |
Hill Start Aid (HSA)

Hill Start Aid (HSA) supports select automated manual transmissions
in reducing/totally eliminating the rolling back of the vehicle while
launching on a grade. When requested from the transmission, HSA
holds pressure in the service brakes of all axles of the towing vehicle
when the vehicle is standing still. HSA will hold pressure for a
maximum of three seconds following full release of the brake pedal.
Communication between the transmission and the ECU takes place
via the J1939 data link.

HSA grade threshold parameters may be modified in the
Transmission ECU. These parameters must be reviewed with the
transmission manufacturer prior to making any modifications in
order to ensure safe operation.

HSA Components

HSA is available on ABS ECUs with E4.4 software revision or higher.
Same as ESC, HSA is built from the ABS platform and uses many of
the same components as ATC and RSC. HSA uses the front axle
active braking valve as well as the rear active braking valve to help
maintain the pressure trapped during HSA activation.

A pressure sensor provides the system with the driver’s brake
demand. The measured pressure is used by HSA to set the trapped
pressure and/or activate the HSA function.

The vehicle manufacturer can provide an HSA switch multiplexed
through the dashboard or hard wired for momentary HSA
deactivation.

An HSA lamp, either hard wired or multiplexed, provides the driver
with a visual indication of system deactivation and/or active fault. If
the lamp is hard wired, it must be an incandescent lamp or LED with
a resistor to prevent the ECU from setting a fault code.

A failure detected on any of these components will lead to no HSA
availability. To troubleshoot the HSA, refer to Section 3 —
Diagnostics, Troubleshooting and Testing.
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2 Stability and Safety Enhancement Systems

Drag Torque Control

The ABS ECU has the ability to send a message to the engine to
increase engine RPM to prevent drive axle lock-up, if the vehicle is
on a downhill grade and in the incorrect gear.

Lift Axle Capability

Certain six sensor ABS ECUs with ATC allow third axle sensors to be
installed on a lift axle. These ECUs will not log a fault for the axle
being in the raised position while the vehicle is moving.
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General

Maintenance Information

There is no regularly scheduled maintenance required for the
WABCO ABS, ATC, RSC or ESC systems. However, this does not
change current vehicle maintenance requirements.

e Lamp Check: To ensure the ABS tractor lamp is operating,
drivers should check the lamp every time the vehicle is started.
When the vehicle is started, the ABS lamp should come on
momentarily. If it does not come on, it could mean a burned-out
bulb.

¢ ABS Wheel Speed Sensors: Check the wheel speed sensor
adjustment and lubricate the sensor and sensor clip whenever
wheel-end maintenance is performed. Use only
WABCO-recommended lubricant, as specified in Section 4.

ABS Indicator Lamp

Two ABS indicator lamps, one for tractor and one for trailer, let
drivers know the status of the system. Figure 3.1. The tractor ABS
lamp is also used to display tractor blink code diagnostics. The
location of the ABS indicator lamps varies depending on the make
and model of the vehicle.

3 Diagnostics, Troubleshooting and Testing

e [f the vehicle is equipped with ATC and RSC/ESC, when the
ignition is turned to the ON position, the ABS and ATC/RSC/ESC
will both light but the ATC/RSC/ESC lamp will stay it briefly after
the ABS lamp goes out.

1002000a

Both lamps come
on at ignition ON

AN 7 N e
'/\\ ’/\\ and turn off after
approximately three
seconds. Vehicle
equipped with
ABS and ATC.
/—\
Wil
()

Both lamps come
on at ignition ON.
ATC/RSC/ESC lamp
stays on briefly after
ABS lamp goes out.
Vehicle equipped

with ABS, ATC
and RSC/ESC.
Wiy,
e\ o e
4005299d

ATC and RSC/ESC functions may share the same dash indicator
lamp. Therefore, understanding how the ABS and ATC/RSC/ESC
lamps work is very important.

o [f the vehicle is equipped with ATC, but not RSC/ESC, when the
ignition is turned to the ON position, the ABS and ATC lamps will
light for approximately three seconds, and then both lamps will
turn off simultaneously. Figure 3.2.

The ABS indicator lamp works as follows:

NOTE: If the ECU senses a tractor ABS fault during normal vehicle
operation, the ABS indicator lamp will come on and stay on.
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3 Diagnostics, Troubleshooting and Testing

Ignition ON Normal Operation ABS lamp comes on at ignition System is OK.
momentarily for a bulb check,
then goes out.
After servicing ABS ABS lamp does not go out at When vehicle is driven at speeds
components ignition. above 4 mph (6 km/h), lamp
goes out. System is OK.
Off-road ABS operation. Refer ABS lamp flashes during vehicle The vehicle’s normal ABS
1002005 to the off-road ABS information ~ operation. function is being modified due to
in this section. road conditions.
Existing fault or lamp issue ABS lamp does not go out at Lamp does not go out at speeds
ignition. above 4 mph (6 km/h) — a fault
may exist in the ABS system or
lamp is permanently shorted.
Diagnostics To display E version ABS, RSC, ESC or HSA faults:

NOTE: Blink code diagnostics are not compatible with E8 software
versions.

Use any of the following methods to diagnose E version ECUs:

e \Wabco TOOLBOX™ Software, a PC-based diagnostic and
testing program that runs in Microsoft Windows® XP, Vista,
Windows 7 or Windows 8 operating system.

e Blink Codes. Refer to the information in this section.
e (OEM Diagnostic Displays. Refer to the vehicle operator’s manual.

If you have any questions about system diagnostics, please contact
WABCO North America Customer Care at 855-228-3203.

TOOLBOX™ Software Diagnostics

For complete instructions for installing and using TOOLBOX™
Software, refer to the User’s Manual posted on wabco-na.com.

WABCO TOOLBOX™ Software provides computer-based diagnostic
capabilities for the complete range of WABCO vehicle control
systems. The program provides the following functions:

® Displays both static (e.g., ECU number) and dynamic (e.g.,
RPMs) information from the system under test.

e Displays both active and stored system faults, as well as the
appropriate repair instructions.

e Activates system components to verify system integrity, correct
component operation and installation wiring.

NOTE: For E8 software versions, TOOLBOX™ 12 or higher is
required.
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1. Connect the computer to the vehicle:

e Attach the USB/serial cable from your computer’s USB or
serial port to the adapter.

e Attach the Deutsch diagnostic cable from the adapter to the
vehicle. Figure 3.3.

- USB OR
= SERIAL CABLE
|
! v
TO VEHICLE
DEUTSCH
CONNECTOR ADAPTER401 06108

2. Select the TOOLBOX™ Software icon from the desktop or from
the Windows® Start Menu to display the Main Menu.

3. Adapter Selection

Verify the TOOLBOX™ Software is set for the device and
communication protocol that will be used.

To access “Adapter Selection” for TOOLBOX™ Software 11 or
newer, click on “Utilities” from the main TOOLBOX™ page or
under “System Setup” in “J1707/PLC TOOLBOX” from the
main TOOLBOX page. Figure 3.5.



To access “Comport Settings” for TOOLBOX™ Software
versions prior to TOOLBOX™ Software 11, click on “System
Setup” from the main TOOLBOX™ page. Figure 3.6.

Make sure the “Vendor:” and “Adapter:” drop-downs are set
for the device being used and set the “Protocol:” drop-down to
J1708 OR J1939 according to the system you will be
communicating through, and click “OK”. Figure 3.4.

Adapter Selection &

—Adapter Settings

Yendor:

I Moregon Systems Inc., DLA+ Adapter Lj
Protocal:

[s1708 >l
Adapter;

[DLa+, UsE |

Ok LCancel I

¥

4011997a

NOTE: When switching between J1939 and J1708
communications with TOOLBOX™ Software 11, the vehicle
ignition must be cycled between sessions to correctly
communicate with the ECU.

NOTE: TOOLBOX™ Software must be connected to the vehicle
and the vehicle ignition must be ON in order to display
information. If unable to communicate with the ECU:

e \erify device and data link connections are secure.

o \erify the device is RP1210A compliant and that the
comport settings (Vendor, Protocol, Adapter) in
TOOLBOX™ Software are correct.

o Verify the device software and firmware is up to date.

® (heck all the powers and grounds coming to the ECU
including load testing.

e (Check J1587 circuit at the ECU and the data link connector.
e (Check J1939 circuit at the ECU and the data link connector.

3 Diagnostics, Troubleshooting and Testing

4. Depending on the software version used, there will be two
options to communicate with the vehicle:

e |f using TOOLBOX™ 11 or higher and a vehicle with
Software ECU E4.4b or higher, diagnostics over J1939
communications can be possible. Figure 3.5.

NOTE: E8 software versions will only communicate over
J1939.

e J1708 communications are possible with any TOOLBOX™
Software version and any D or E Version ECU. Figure 3.6.

NOTE: When switching between J1939 and J1708
communications, vehicle ignition must be cycled between
sessions to correctly communicate with ECU.

- WABCOTOOLBOX 11.5 - e ——
WABCO
TOOLBOX™
[ : - | e
® Q T, “Pw Fe
L EN ) &0 L. /8
| Preumate ABS (J1939) ™ onGusra 1
" = T .
\& I
oo © |
Oniane LOW | Usites |
y *%3
=
4010611a

- WABCO TOOLBOX J1 708 Diagnostics

System Setup  Help

. E HABS
s g

=10] x|

RSS

i 2o

4010612a
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3 Diagnostics, Troubleshooting and Testing

5. In the Main Menu, select J1939 Tractor ABS or J1708
TOOLBOX™ then Tractor ABS. The ABS Main Screen will
appear. Figure 3.7 and Figure 3.8.

1 WABCO Toolbox - Pneumatic ABS Diagnostics -
| byen Dupley Comporares Lniien  beip
| ECU Infornation WABCO Pneumatic ABS

Pt arntn [

Somwarn verson |

Prsstarton Duie |

Sratern Cumtg |

bt mernteny |

Warser of Actwe UTC |

ABY Warrerg Lamn

! Fault Information ; n
Faults:
NUM | FALILT MAME TYPE TIMES | 51D FMl
1| Lait Fiort ABS Vishve - Dpan crout | ACTIVE 1] V=S
2 ATCVahve - Opan ACTIVE 1 18 5

Aepair Instructions:

Indet or cadled wre i broken, Check modulstor wites and connector. The resistance across sach
solenand cod and ground should be 4-8 ohens.

- | 5]

4010615a

Update | Lloas Faults Frint

4010613a
Figure 3.7
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Softmate Rev. I Left el
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[ Eusng [T Stoed ™ ATC Valve [ Retmdes Aelsy ™ Datalirk
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ABS Braks — e — le |
e — ATC Diagonal 2 [

Lamga Badbery |
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5 MW Toolbas: - Disgnastic Trouble Codes - ‘_ ]

Diagnostic Trouble Codes (DTCs)

Number ol active DTCs: 2 HNumber of stored DTCs: 0

S0 EMI Count Slalus  Symiem Error
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FMI |5
Count [3
Update Faulls Genorate Fault Report | Clear Faults. Close

4010616a

Figure 3.8

6. Select Display from the top menu.

7. From the pull-down menu, select Faults or Diagnostic
Trouble Codes. This will open the Fault Information screen.
Figure 3.9 and Figure 3.10.
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8. Adescription of the fault, the number of times the fault
occurred, the system identifier (SID), the failure mode (FMI) and
Suspect Parameter Number (SPN) are all displayed in the fault
information window. Basic repair instructions for each fault are
also provided. More detailed information about SID and FMI
troubleshooting and repair is provided in the following section
as well as the SID FMI table.



Double-clicking on the fault, or clicking on Details, will provide
troubleshooting and detailed repair instructions. TOOLBOX™
Software version 11 also provides links to the appropriate
system schematic which are also provided in this maintenance
manual.

NOTE: If you are using TOOLBOX™ Software version 11,
Internet Explorer is required to load files containing repair
information, maintenance manual and schematics.

Faults that may occur after the screen is displayed will not
appear until screen is manually updated. Use the Update
button to refresh the fault information table.

After making the necessary repairs, use the clear faults
button to clear the fault. Use the Update button to refresh the
fault information table and display the new list of faults. Some
faults may require vehicle ignition to be cycled and vehicle
speed over 4 mph (6.4 kph) to clear them.

Use the Save or Print button to save or print the fault
information data.

NOTE: If the TOOLBOX™ Software is unable to communicate
with the ECU, verify the system is self-testing when the key is
cycled.

If the system is not self-testing: Check all the powers and
grounds connecting to the ECU including load testing.

If the system is self-testing: Check the following.
o \erify the ECU part number.
o \erify device and data link connections are secure.

o \erify the device is RP1210A compliant and that the
comport settings (Vendor, Protocol, Adapter) in
TOOLBOX™ Software are correct.

o \Verify the device software and firmware is up-to-date.

Blink Code Diagnostics (ABS Only)

Definitions

Blink codes can be used to obtain fault information for ABS
components, however, due to the advanced level of complexity of
ESC, RSC and HSA, it is recommended to use WABCO TOOLBOX™
Software for detailed troubleshooting of any of these systems.

Before using blink code diagnostics, you should be familiar with a
few basic terms. If you used previous versions of WABCO’s blink

code diagnostics, review these definitions to identify major changes.

3 Diagnostics, Troubleshooting and Testing

ABS Indicator Lamp: This lamp serves two purposes: it alerts
drivers to an ABS tractor fault and it is used during diagnostics to
display the blink code.

Blink Code: A series of blinks or flashes that describe a particular
ABS fault or condition. Codes are displayed in two-digit blink codes.

Blink Code Cycle: Two sets of flashes with each set separated by a
one-and-one-half second pause. Blink codes are defined in the blink
code identification information in this section.

Blink Code Switch: A momentary switch that activates blink code
diagnostic capabilities. Switch types and locations vary, depending
on the make and model of the vehicle.

Clear: The process of erasing faults from the ECU.

Diagnostics: The process of using blink codes to determine ABS
faults.

Fault: An ABS malfunction detected and stored in memory by the
WABCO ECU. System faults may be Active or Stored.

Active Fault: A condition that currently exists in the ABS; for
example; A sensor circuit malfunctions on the left front steering
axle. An active fault must be repaired before it can be cleared from
memory — and before you can display additional blink code faults.

Stored Fault: There are two types of stored faults:

A.  Arepaired active fault that has not been cleared from the
ECU.

B.  Afault that occurred but no longer exists. For example, a
loose wire that makes intermittent contact. Because stored
faults are not currently active, they do not have to be repaired
before they can be cleared from memory.

WABCO recommends you keep a record of these faults for future
reference.

System Configuration Code: One-digit code displayed during the
clear mode. Blink codes for common ABS configurations are shown
in Figure 3.11.
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3 Diagnostics, Troubleshooting and Testing

NUMBER OF ABS
FLASHES CONFIGURATION

~(9) 65/6M - 6x2

=(r09) ==(re) == (109) = (129) =(:09) -~ e576M - 6%
“(29)= (=) assam
:::: :::: iii 3::i 6S/4M

1002020c

Clear Mode

To erase faults from the ECU, you must be in the clear mode. To
enter the clear mode, press and hold the blink code switch for at
least three seconds, then release.

If the system displays eight quick flashes followed by a system
configuration code, the clear was successful. Stored ABS faults
have been cleared from memory.

If you do not receive eight flashes, there are still active faults that
must be repaired before they can be cleared.

NOTE: The clear mode is also used to disable the ATC function.

Table A: Troubleshooting with Blink Code Diagnostics

Procedure System Response Action
Diagnostics Mode
Step I. Possible responses:
Turn ignition ON. ABS indicator lamp comes on momentarily then No recognizable active faults in the ABS. No action

goes out, indicating System OK.

ABS indicator lamp does not light, indicating
possible wiring fault or burned-out bulb.

ABS indicator lamp stays on, indicating:
e Fault, or faults, in the system.
e Sensor fault during last operation.

e Faults cleared from ECU, but vehicle not
driven.

e ECU disconnected.
® Power or ground wiring issue.

WABCO Maintenance Manual MM-0112 (Revised 07-18)

required.
Inspect wiring. Inspect bulb. Make necessary repairs.

Continue with blink code diagnostics. (Go to Step Il.)
Continue with blink code diagnostics. (Go to Step Il.)

Drive vehicle — lamp will go out when vehicle
reaches 4 mph (6 km/h).

Connect ECU.
Check harness powers and grounds at the ECU.



Procedure

System Response

3 Diagnostics, Troubleshooting and Testing

Action

Step Il
Press and hold Blink Code

Switch for one second, then

ABS indicator lamp begins flashing two-digit blink

code(s).

Determine if fault is active or stored:
Active Fault: Lamp will repeatedly display one code.
Stored Fault: Lamp will display code for each stored

release. fault then stop blinking. Faults will be displayed one
time only.

Step IIL. First Digit: 1-8 flashes, Pause (1-1/2 seconds) Find definition for blink code on blink code chart.

Count the flashes to Second Digit: 1-6 flashes, Pause (4 seconds)

determine the blink code.

Step IV. Active Fault Make the necessary repairs. Repeat Step 1, Step I

Turn ignition OFF.
Repair and record faults.

Stored Fault

and Step Il until System OK, code (1-1) received.

Record for future reference.

NOTE: Last fault stored is first fault displayed.

Clear Mode

Step V.
Turn ignition ON.

Clear Faults from memory:

Press and hold blink code
switch for at least three
seconds, then release.

ABS indicator lamp flashes eight times.

Eight flashes not received.

All stored faults successfully cleared.
Turn ignition OFF,
Active faults still exist, repeat Step | through Step V.
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3 Diagnostics, Troubleshooting and Testing

Blink Code lllustrations

1 Second Active Fault
Hold
\\/’ . 1-8 Flashes . 1-6 Flashes . , Continues until
ause| . . . . |Pause| . .. . . . _, |Pause| . . .  [|Pause] . . . . . o - miw -
- T 115 | 0097 0o |15 s 0oz )7 | gs | 09z (o= |15 | e et o) ignition is turned oft
Light ON 1st Digit 2nd Digit Repeat of Blink Code
(2) (3) (2) (3)
Example:
Blink Code 2-3: Fault in ABS modulator
valve, right rear drive axle.
1 SHe‘m“d Stored Faults
o
Displays all stored
off R R R Pouse faults once—last fault
< o |Pause| . . o o o o 5 v v |Pause| o o 5 - |Pause | o o s NS N N NN B R -
(o= 155 | 0o 2 oz o= o g5 5| Lo )| g |SCo7 (o= o) [ 0z (9= (9| stored is displayed first
Light ON 1st Digit 2nd Digit 1st Digit 2nd Digit -
1st Stored Fault 2nd Stored Fault
(5) (2) (3) (4)
Example:
Blink Code 5-2: Sensor signal erratic,
left front steer axle.
3-4: Too much sensor gap,
‘ left rear drive axle.
1 Second S
stem OK
Hold v
:’, Blink Code 1-1: System OK
— — |Pause| -, . [Pause| . .
P T |15s |0 [155] 0
Light ON 1) 1 .
10020210
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3 Diagnostics, Troubleshooting and Testing

‘ Note: After faults are cleared and
vehicle is started, ABS lamp will stay
on until vehicle is driven over 4 mph (6 km/h).
3 Second Faults Cleared
Hold
< 7 Continues
::Pause\ o v v v v v e[ JPawse[ _ __JPause[ _ __|pause[_ _ ] untilignition
P 1.5 570097 2009)7 ez 20097 (o9 (097 (o= 00| a5 |00 as [0 a5 [z CedZ[ 45 | 0oz (o9 is turned off
Light ON 8 Quick Blinks = Faults Cleared SYSTEMID SYSTEMID SYSTEMID SYSTEMID
(2) (2) (2) (2)
‘ System Configuration Code 2: 4S/4M System
3 Sl_le(fl‘;“d Faults Not Cleared (Active Faults Still Exist)
N e C |
= | pause .« -  |Pause| _ . _  |Pause| _ . _ _ |Pause| _ . _ . ontinues unti ignition
’,: s | (=9:()7| a5 [ (e2(e9= | s | Lo (s | as | Ced(=): | is turned off R
Light ON SYSTEM ID SYSTEM ID SYSTEM ID SYSTEM ID
(2) (2) (2) (2)
10020222

NOTE: If the vehicle does not have a blink code switch, a test lead/
jumper wire may be installed as a temporary blink code switch.

For Cab mounted ECUs: Back probe pin 15 of the X1 connector to
ground for 1 second to obtain codes or back probe pin 15 for 3
seconds to clear codes.

For Frame mounted ECUs with all 12 pin connectors: Back
probe pin 10 of the X1 connector to ground for 1 second to obtain
codes or back probe pin 10 for 3 seconds to clear codes.

For Frame mounted ECUs with all 18 pin connectors: Back
probe pin 15 of the X1 connector to ground for 1 second to obtain
codes or back probe pin 15 for 3 seconds to clear codes.
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3 Diagnostics, Troubleshooting and Testing

Blink Code Conditions

When using blink code diagnostics, the following conditions could
oceur:

Table B: Blink Code Conditions

Condition Reason Action
ABS indicator lamp does not |Loose or burned-out bulb. Check bulb.
come on at ignition. Check connections.

Make necessary repairs.

Voltage not within acceptable range
(9.5-14.0 volts) (18-32 for 24V
system).

Check connections.
Measure voltage.
Make necessary repairs.

Can’t use blink code
diagnostics. ABS indicator
lamp will not go off when
blink code is activated.

Switch not held for correct length of
time:

1 Second — Diagnostics Mode
3 Seconds — Clear All Mode

Repeat procedure, hold switch for correct length of time.

Incorrect or faulty wiring.

Inspect and repair wiring.

Fault not erased from ECU after report.

Repeat procedure until System 0.K. code received.

Eight flashes not received
after blink code switch
pressed for at least three
seconds, then released.

Active faults still exist.

[dentify active faults, then make necessary repairs.
Turn ignition OFF, then repeat Blink Code Diagnostics.

Blink Code Identification

Use the following information to identify the blink code:

First Digit (Type of Fault)

Second Digit — Specific Location of Fault

1 No faults

1 No faults

2 ABS modulator valve

3 Too much sensor gap

4 Sensor short or open

5 Sensor signal erratic/tire size
6 Tooth wheel

1 Right front steer axle (curb side)

2 Left front steer axle (driver’s side)

3 Right rear drive axle (curb side)

4 Left rear drive axle (driver’s side)

5 Right rear/additional axle (curb side)
6 Left rear/additional axle (driver’s side)
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3 Diagnostics, Troubleshooting and Testing

First Digit (Type of Fault)

Second Digit — Specific Location of Fault

7 System function

1.J1939 or proprietary ESC CAN. Several sensors out of adjustment
2 ATC 3/2 valve

3 Retarder relay or third brake relay such as drive line brake, exhaust brake or
engine brake

4 ABS indicator lamp

5 ATC configuration

6 Trailer active braking valve or front axle active braking valve
7 Brake pressure sensor

8 Tire pressure monitoring

8 ECU

1 Low power supply

2 High power supply

3 Internal fault

4 System configuration error
5 Ground

6 RSC accelerometer or ESC module

Testing
Wheel Speed Sensor Testing

Sensor Adjustment
e Push the sensor in until it contacts the tooth wheel.
e Do not pry or push sensors with sharp objects.

o Sensors will self-adjust during wheel rotation.

Electrical Checks
e (Check wheel speed sensor by itself for resistance.

e (Check ECU harness and sensor together for resistance.
Figure 3.14 and Figure 3.15.

e \erify no change in resistance or open circuit between sensor by
itself and through harness.

® (Check harness by itself for any shorts to battery and shorts to
ground.

® Measurements should read as follows:

Location

Measurement

Between sensor leads

900-2000 ohm

At ECU harness pins with sensor
connected

Same as above, no more than 1
ohm difference

ECU harness by itself for DC
voltage or ground

No continuity

Sensor output voltage

At least 0.2 volt AC at 30 rpm

NOTE: Sensor resistance can change with temperature. All
readings should be taken at the same time and before vehicle is

driven.
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CAB MOUNT ECU’S:
LOOKING INTO WIRE HARNESS CONNECTOR
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FRAME MOUNT ECU WITHOUT ESC: FRAME MOUNT ECU WITH ESC:
LOOKING INTO WIRE LOOKING INTO WIRE
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OHONONONONG ®® O OO O OO O OO0 O ®@ @O OO O
7 8 9 10 1M 12 7 8 9 10 11 12 2 11 10 9 8 7 2 11 10 9 8 7
OO OO OO0 o0 O OO O OO0 O O O O OO0 O
18 17 16 15 14 13 18 17 16 15 14 13
X4-BROWN X3.GREEN O O O OO O ®@ ® O OO O
(: NL;( FO: GCsHAgNE:) 6 5 4- 3 2 1 X4 BROWN
ONLY FOR 6 CHANNEL X3-GREEN
00000 0| OO 000 e@® ‘ )
7 8 9 10 11 12 7 8 9 10 11 12 83336(1) 66‘3%‘
©O0O000O0 ©O0O00O0O0 7 8 9 10 1 12 7 8 9 10 11 12
OO O OO0 O OO O OO0 O0o
4007204a
ECU Sensor Connector Pins ECU Sensor Connector Pins
Cab-Mounted LF X2-18 pin |12 and 15 Frame-Mounted  |LF X2-Black |7and 8
Universal with ESC, |RF X2-18 pin  |10and 13 Non-ESC RF X2-Black |5and 6
Universal or Basic || X2-18 pin |11 and 14 LR X3-Green |1 and 2
RR X2-18 pin |17 and 18 RR X3-Green |3 and 4
LR (3rd axle) X3-15pin |2and 5 LR (3rd axle) X4-Brown |3and4
RR (3rd axle) X3-15pin |11 and 14 RR (3rd axle) X4-Brown |5and 6
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3 Diagnostics, Troubleshooting and Testing

ECU Sensor Connector Pins
Frame-Mounted  |LF X2-Green |17 and 18 BAYONET-STYLE CONNECTOR
With ESC RF X2-Green |5and 6 ’ \\U
LR X3-Green |1 and 2 ’ EXHAUST SOLENOID
RR X3-Green |3and 4 ( y @:/ (BLUE WIRE)
LR (3rd axle) X4-Brown |3and4 \\ O \ INLET SOLENOID
RR (3rd axle) X4-Brown |5and 6

Modulator Valve Testing

\\\ (BROWN WIRE)
U

Electrical Checks
GROUND TERMINAL
e (Check modulator valve by itself for resistance. Figure 3.16 and 4004022a

Figure 3.17. m

e (Check ECU harness and modulator valve together for resistance.
Figure 3.18 and Figure 3.19.

e \erify no change in resistance or open circuit between valve by OPEN-STYLE CONNECTOR
itself and through harness.

e (Check harness by itself for any shorts to battery and shorts to
ground. GROUND

e Measurements should read as follows: TERMINAL

Location Measurement ‘ Q" ~ FB?(L':,’EUV?"TRE?'-ENO'D

Inlet valve pin to Ground 4.0-9.0 ohm for 12V system \
11.0-21.0 ohm for 24V system INLET SOLENOID

Outlet valve pin to Ground 4.0-9.0 ohm for 12V system (BROWN WIRE) 40040212
11.0-21.0 ohm for 24V system

At ECU harness pins with Same as above, no more than 1

modulator valve connected ohm difference

ECU harness by itself for battery |No continuity

voltage or ground

NOTE: If resistance exceeds 9.0 ohm for 12V system (21.0 ohm for
24V system), verify the reading was not taken between the inlet and
outlet. If the correct pins were tested, clean the electrical contacts at
the modulator and retest.
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3 Diagnostics, Troubleshooting and Testing

CAB MOUNT ECU’S:
LOOKING INTO WIRE HARNESS CONNECTOR

X4 X3 X2 X1
[ [ [ 1 [
16 13 10 7 4 1 13 10 7 4 1 16 13 10 7 4 1 13 10 7 4 1
N Y ] OO0 . [ R e
177 14 11 8 5 2 14 11 8 5 2 177 14 11 8 5 2 14 11 8 5 2
N Y O] CJCIC ] . [ R
18 15 12 9 6 3 15 12 9 6 3 18 15 12 9 6 3 15 12 9 6 3
(N N N O Y [ § Emy § | CJCJC] . (N I
4007205a
ECU Modulator Circuit | Connector Pins
Cab-Mounted LF IV X2-18 pin |3
Universal with ESC, [LF OV X2-18 pin |6
Universal or Basic RF IV X2-18 plﬂ 1
(ABS modulators  |gr gy X2-18 pin |4
are grounded -
externally, i 6., LRIV X2-18 pin |2
common is fed to  |LR OV X2-18 pin |5
external ground) R |v X2-18 pin |8
RR OV X2-18 pin |9
LR Brd Axle) IV |X3-15pin |3
LR (3rd Axle) OV |X3-15pin |6
RR (3rd Axle) IV |X3-15pin |12
RR (3rd Axle) OV |X3-15pin |15
Optional with Trailer IV X3-15pin |7
Stability Control | raijer oy X3-15pin |10
Trailer Common  |X3-15pin |8
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3 Diagnostics, Troubleshooting and Testing

FRAME MOUNT ECU WITHOUT ESC: FRAME MOUNT ECU WITH ESC:
LOOKING INTO WIRE LOOKING INTO WIRE
HARNESS CONNECTOR HARNESS CONNECTOR
X1-GRAY X2-BLACK X1-BLACK X2-GREEN
6 5 4 3 2 1 6 5 4 3 2 1 6 5 4 3 2 1 6 5 4 3 2 1
OHONONONONG OO0 @ 060 O CHONONONONGO) OO0 @ 00 0
7 8 9 10 1 12 7 8 9 10 11 12 2 11 10 9 8 7 2 11 10 9 8 7
OO OO OO0 O O ® e O OO O OO0 O ONON NONONGO)
18 17 16 15 14 13 18 17 16 15 14 13
X4-BROWN X3.GREEN OO O OO O OO0 © 0 0
(: NL;( Fo: GcsHAgNEI'I-) 6 5 4- 3 2 1 X4 BROWN
ONLY FOR 6 CHANNEL X3-GREEN
OO0OOOO|l |00 0dd O ‘ )
7 8 9 10 11 12 7 8 9 10 11 12 666666 666666
00000 o0 0000 7 8 9 10 11 12 7 8 9 10 11 12
o0 0000 o0 0000
40072062
ECU Modulator Circuit | Connector Pins ECU Modulator Circuit | Connector Pins
Frame-Mounted  |LF IV X2-Black |2 Frame-Mounted  |LF IV X2-Green |2
Non-ESC LF OV X2-Black |10 With ESC LF OV X2-Green |15
LF Common X2-Black |11 LF Common X2-Green |14
RF IV X2-Black |4 RF IV X2-Green |4
RF OV X2-Black |3 RF OV X2-Green |3
RF Common X2-Black |9 RF Common X2-Green |16
LRIV X3-Green |12 LRIV X3-Green |12
LR OV X3-Green |10 LR OV X3-Green |10
LR Common X3-Green |11 LR Common X3-Green |11
RR IV X3-Green |9 RR IV X3-Green |9
RR OV X3-Green |7 RR OV X3-Green |7
RR Common X3-Green |8 RR Common X3-Green |8
LR (3rd Axle) IV | X4-Brown |12 LR (3rd Axle) IV | X4-Brown |12
LR (3rd Axle) OV [X4-Brown |10 LR (3rd Axle) OV [X4-Brown |10
LR (3rd Axle) X4-Brown |11 LR (3rd Axle) X4-Brown |11
Common Common
RR (3rd Axle) IV |X4-Brown |9 RR (3rd Axle) IV |X4-Brown |9
RR (3rd Axle) OV |X4-Brown |7 RR (3rd Axle) OV |X4-Brown |7
RR (3rd Axle) X4-Brown |8 RR (3rd Axle) X4-Brown |8
Common Common
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3 Diagnostics, Troubleshooting and Testing

ECU Modulator Circuit | Connector Pins
Optional with Trailer IV X2-Green |1
Stability Control ey Qv X2-Green |10

Trailer Common  |X2-Green |13

Modulator Valve Testing Available in WABCO
TOOLBOX™ Software (PC Diagnostics)

The ABS modulator valves as well as the trailer modulator valve can
be cycled using WABCO TOOLBOX™ Software.

To cycle the modulator valves, choose the option “Valves” from the
“Component Tests” drop-down menu. Or, if you are using
TOOLBOX™ Software version 11 or higher, from “Components”.
Figure 3.20.

Tractor ECU  Display | Component Tests | ESC Menu Help
i, @ bd Valves L
s i Trailer Brake Vahve
E4.3 Trailer Brake Valve
ECU Information o erl rake v BN
ECU Type E4.3 TBV With ABS Valve
Configuration o
Rel
Part Mumber =
Engine Data Link
Marufacture Date Pressure Sensor
Sefial Number Hill Start Aid
Software Rev. Disable ATC
Engine Data Link Enable ATC
Faults Reset Memorized its
Ewsting | Stored I ATC Walve I F
4010617a

Valve Selection

% Left Front " Right Front
=
(i
" Left 2nd Axle " Right 2nd Aude
i y "
(™ ANABS Valves

Pressure Build-Up Time

IGUU fivs b

Status

The valve selection screen will appear where you can choose to
cycle each valve individually or you can choose to cycle all valves in
a pre-determined order. Figure 3.21 and Figure 3.22.

Then, listen to ensure the correct valve is cycling. This is helpful in
verifying correct operation, installation and wiring.

WABCO Maintenance Manual MM-0112 (Revised 07-18)

4010619a
3 WABCO Toolbox - Activate Valves &
Valve Activation

@+ Left Front " Right Front

 LeftZnd " Right 2nd

" Left3rd " Right 3rd

™ AlLABS Valves
" Front Axle 32 Valve 1 Trailer Brake Vabve
™ Rear Axie 32 Valve 2 :
Activate Valve Close

4010620a

NOTE: If you are using versions older than TOOLBOX™ Software
V11, to test the function of the Trailer Stability Control Modulator
valve, choose “E4.3 TBV with ABS Valve” from the “Component
Tests” drop-down menu. Listen to ensure the correct valve is
cycling.



3 Diagnostics, Troubleshooting and Testing

Active Braking Valves (ABV) Testing

Electrical Checks
e (Check ABV 3/2 solenoid by itself for resistance.

® (Check ECU harness and ABV 3/2 solenoid together for
resistance. Figure 3.23 and Figure 3.24.

o \Verify no change in resistance or open circuit between ABV by
itself and through harness.

e (heck harness by itself for any shorts to battery and shorts to
ground.

® Measurements should read as follows:

Location Measurement
ABV Supply to ABV Common 7.0-14.0 ohm for 12V system
26.3-49.0 ohm for 24V system

At ECU harness pins with ABV | Same as above, no more than 1
connected ohm difference

ECU harness by itself for battery |No continuity
voltage or ground

CAB MOUNT ECU’S:
LOOKING INTO WIRE HARNESS CONNECTOR

X4 X3 X2 X1

[ 1 [ 1 [ ] 1
16 13 10 7 4 1 13 10 7 4 1 16 13 10 7 4 1 13 10 7 4 1
[ [ [ N I Y B ) N Y Y Y
177 14 11 8 5 2 1411 8 5 2 17 14 11 8 5 2 14 11 8 5 2
N N O NN I N O A N O A
18 15 12 9 6 3 15 12 9 6 3 18 15 12 9 6 3 15 12 9 6 3
N N O gt N O A N O A

4007207a
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3 Diagnostics, Troubleshooting and Testing

FRAME MOUNT ECU WITHOUT ESC:

LOOKING INTO WIRE

FRAME MOUNT ECU WITH ESC:
LOOKING INTO WIRE

WABCO Maintenance Manual MM-0112 (Revised 07-18)

HARNESS CONNECTOR HARNESS CONNECTOR
X1-GRAY X2-BLACK X1-BLACK X2-GREEN
6 5 4 3 2 1| |6 5 4 3 2 1 6 5 4 3 2 1 6 5 4 3 2 1
ONONONONONG OO OO0 e ONONONONONO) ONONONONONO)
7 8 9 10 11 12 7 8 9 10 11 12 2 11 10 9 8 7 2 11 10 9 8 7
ONONONONONE OO OO0 e OO0 @@ O @0 O OO O
18 17 16 15 14 13 18 17 16 15 14 13
X4-BROWN X3.GREEN O O O OO0 O O O O OO0 O
(: NL;( Fo: GcsHAgNEI'I-) 6 5 4- 3 2 1 X B
ONLY FOR 6 CHANNEL X3-GREEN
000000 ®ee OO0 O (654321) 6 5 4 3 2 1
7 8 9 10 11 12 7 8 9 10 11 12
O O OO O ®® O OO O
©O0 0000 ©0 0000 7 8 9 10 1 12 7 8 9 10 11 12
OO O 00O OO OO0 O0
40072082
Active Braking Active Braking
ECU Valve Circuit | Connector Pins ECU Valve Circuit | Connector Pins
Cab-Mounted Drive Axle ABV X2-18 pin |16 Frame-Mounted | Drive Axle ABY X3-Green |5
Universal with ESC, |SUPPIY With ESC Supply
Universal or Basic |Drive Axle ABY X2-18 pin |7 Drive Axle ABV X3-Green |6
Common Common
Steer Axle ABV X4-18 pin |16 Steer Axle ABV X2-Green |12
Supply Supply
Steer Axle ABV X4-18 pin |13 Steer Axle ABV X2-Green (11
Common Common
Trailer ABV Supply |X3-15pin |13 Trailer ABV Supply |X1-Black |9
Trailer ABV X3-15pin |8 Trailer ABV X1-Black |8
Common Common
Frame-Mounted  |Drive Axle ABV X3-Green |5 . . .
Supply ABV Testing Available in WABCO TOOLBOX™
Non-ESC Software
Drive Axle ABV X3-Green |6
Common The Active Braking Valves can be cycled using WABCO TOOLBOX™
: Software.
Trailer ABV Supply |X2-Black |1
Trailer ABV X0-Black 112 To cyfle the ABVs, choose Fhe option Val\{es from thg Component
Common Tests” drop-down menu. Figure 3.25. Or if you are using
TOOLBOX™ Software version 11 or higher, from “Components”.

Figure 3.26.
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Tracter ECU  Display | Component Tests | ESC Menu  Help Valve Selection
F Valves
& Left Front " Right Front
Trailer Brake Valve
: " Front Ax
ECU Information E4.3 Trailer ,B'm Valve
ECU Tupe E4.3 TBV With ABS Valve '
o [E
Carfiguration amps ™ Left 2nd Asle £ Right 2nd Asle
Relay
Part Numbes
Engine Data Link O Left 3rd A CF
Manuiacture Date Pressure Sensor
. .
Serial Number Hill Start Aid AIABS Valves
Software Rev, Disable ATC
Pressure Build-Up Time
Engine Diata Link Enable ATC
| 500 ms hd
Faults ] Reset Memeorized s
[ Essting | Stored [T ATCVave T F Status
4010621a

" Send Close |

i 4010623a
2 wecoToobon Prevmaic S Donosis
System Display Utilities  Help Figure 3.27
ABS
RSC £3 WABCO Toolbox - Activate Valves e
MW Pal ESC
il Star
il ata
Software Valves & Left Front  Right Front
Memenzed Components I
Produ
Lamps  Left2nd 1 Right 2nd
syt Retarder Refay |
5
Dﬂlﬂ I.Il'lk ™ LeftIrd ( Right 3rd
Serk Pressure Sensor = e
. L]
4010622a Al ABS Valves
m ™ Front Axle 32 Valve I~ Trailer Brake Vahe
) . |
The valve selection screen will appear where you can choose to = T Brebr Vab
. . . ™ Rear Axle 32 Vahe ABS Vaber
cycle Front Axle ABV, Rear Axle ABV or Trailer ABV individually. —
Figure 3.27 or Figure 3.28.
Then, listen to ensure the correct valve is cycling. This is helpful in Activate Vaive ‘ |57c..,_, '
verifying correct operation, installation and wiring. ' ' 40106242

Figure 3.28
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3 Diagnostics, Troubleshooting and Testing

NOTE: If you are using versions older than TOOLBOX™ Software
version 11, to test the function of the Trailer ABV, choose “Trailer
Brake Valve” or “E4.3 Trailer Brake Valve” from the “Component
Tests” drop-down menu. Listen to ensure the correct valve is
cycling. If you are unsure which test option to choose, please
contact WABCO North America at 855-228-3203 and have your
ECU part number available.

Brake Pressure Sensor Testing

Electrical Checks

For the following check, all of the ECU connectors must be plugged

in as the ECU provides voltage and ground to the BPS.

e Take measurements at the pressure sensor harness connector.
Figure 3.29.

e Measure Voltage Supply to Ground on Pin 1 of the BPS
Connector Key ON.

With ECU and BPS disconnected:

e Verify continuity end to end on all 3 lines.

o Verify no shorts to ground or battery on all 3 lines.
e \Verify no continuity between pins.

Measurements should read as below.

Location Measurement

Voltage Supply to Ground 8.0-16.0V

Pressure Signal or Ground Line |No continuity
short to battery or ground

PRESSURE SENSOR CONNECTOR

4007210a

@ WABCO Maintenance Manual MM-0112 (Revised 07-18)

Pin Circuit
1 Voltage Supply
2 Ground
3 Pressure Signal

Pressure Sensor Testing Available in WABCO
TOOLBOX™ Software

The pressure sensor test can be accessed through WABCO
TOOLBOX™ Software under Component Tests, Pressure Sensor.

e Ensure brake pedal position and pressure is displayed in the
corresponding boxes. Figure 3.30 and Figure 3.31.

=

Brake Pedal Released

Brake Pressure IU.D psi

Please press the brake pedal and make sure the
state is properly displayed in the box above.

S |

ji s |

4010625a

-
53 WABCO Toolbox - Pressure Sensor = e

Pressure Sensor Information

Brake Pedal Status:

Pressure Sensor:

0.0 psi

4010626a




ESC CAN Network Testing

The ECU, SAS and ESC module are all connected on propriety CAN
network with internal terminating resistors on each one of these
components. A failure to one of the components will cause others to
fault out. Figure 3.32 and Figure 3.33.

SAS
Us
ESC GND| CAB
MODULE — ECU
CAN \\_ ,':,:
4010627a
| sas
Us
ESC FRAME
— MODULE — ECU
CAN \\_ ,E,:
GND 40106282
ESC Module Testing

Electrical Checks

For the following checks, all of the ECU connectors must be plugged
in as well as the SAS. The ECU provides voltage, ground and CAN
communication to ESC module.

e Take measurements at the ESC module harness connector.
Figure 3.34 and Figure 3.35.

e Measure voltage supply Key ON.
e Measure CAN High voltage Key ON.
e Measure CAN Low voltage Key ON.

3 Diagnostics, Troubleshooting and Testing

® Measure terminating resistance across CAN High and Low with
Key OFF.

® Frame-mounted ECU only: Measure ground resistance Key OFF
to chassis ground.

With ECU and ESC Module disconnected:

e Verify continuity end to end on each line

o Verify no shorts to ground or battery on all lines.
e \erify no continuity between pins.

Measurements should read as follows:

Pins Circuit Measurement
1 Voltage Supply to Chassis Ground|8.0-16.0V
2 (Frame-mounted only) ESC Less than 1 ohm
Ground to Chassis Ground resistance
2 (Cab-mounted only) ESC Ground |Should have
to Chassis Ground continuity but will
not be less than 1
ohm
3and 4 |Terminating Resistance between |Approximately 90
ESC CAN-High to ESC CAN-Low [ohms
1 With ECU disconnected, check  |No continuity
power supply for battery voltage
or ground.
2 With ECU disconnected, check  |No continuity
ground for battery voltage or
ground.
3and 4 |With ECU disconnected, check  |No continuity
CAN lines for battery voltage or
ground.
3 CAN High Voltage to Chassis 2.5-5.0v
Ground
4 CAN Low Voltage to Chassis 0.1-2.4v
Ground

NOTE: Do not load test across power and ground at the ESC
Module.
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3 Diagnostics, Troubleshooting and Testing

ESC MODULE CONNECTOR

4012659

ESC Module Mounting

The ESC module contains sensors which measure both lateral
acceleration and yaw rate. Thus, it is critical that the module is
securely mounted, leveled and in correct location to the vehicle and
that the module is mounted as expected by the ECU and as per
vehicle OEM specifications.

The module should be installed in @ manner where the label is right
side up. The module must be mounted perpendicular to the vehicle
frame rails on a cross member or cross member bracket. The
module connector could be facing the front or rear of the vehicle
depending on the OEM’s specified mounting. It is critical that the
unit be mounted in the exact location and manner as originally
installed by the vehicle manufacturer. Figure 3.36.

CAB MOUNT ECU: FRAME MOUNT ECU
LOOKING INTO WIRE WITH ESC: +50
HARNESS CONNECTOR LOOKING INTO WIRE z 5o
X4 HARNESS CONNECTOR
16 13 110_17 4 1 X2-GREEN
6 5 4 3 2 1
Tunssz Q00000 2
CICJCICIC 0] 12 11 10 9 8 7 Y-2°
18 15 12 9 6 3 000 00 e )
CIC LI 18 17 16 15 14 13
OO O 00O :
40072152
ESC Module
ECU Circuit Connector Pins 4010609
Cab-Mounted Power Supply X4-18 pin |7
Universal with ESC | Ground X4-18 pin {10
ESC CAN-Low X418 pn |1 ESC Information Available in WABCO TOOLBOX™
- - Software 11 or Higher
ESC CAN-High X4-18 pin |3
S 5 ESC Information can be accessed through WABCO TOOLBOX™
Frame-Mounted  Power Supply X2-Green |9 Software 11 or higher under Components, ESC.
With ESC Ground X2-Green  |External ,
To access the ESC Information:
ESC CAN-Low X2-Green |7
£SC CAN-Hioh X e [fyou are using TOOLBOX™ Software version 11 or higher, click
SC CAN-Hig 2-Green |8 on the “Components” button. A drop-box will appear. Select

WABCO Maintenance Manual MM-0112 (Revised 07-18)

“ESC” then select “ESC Info”. Figure 3.37 and Figure 3.38.
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Steering Angle Sensor (SAS) Testing

Electrical Checks
S A N - The following tests are for WABCO SAS Only.
rasmenes| P = e Disconnect SAS and check terminating resistance across Pin 1
bl I I"‘*'“""""i::‘.:l —-— and Pin 2 of the SAS. Figure 3.39 and Figure 3.40.
bl I 20 st | For the following checks, all the ECU and ESC module connectors

must be plugged in as the ECU provides all voltage, ground and CAN

P [— | - communications. Figure 3.42 and Figure 3.43.
RSN [ e | e | ® Take measurements at the SAS harness connector side.
Figure 3.41.
ESC Mosdule Dftvat :;\‘.;b‘ — T30 degrees: I.J_ P
— Check Key On CAN Low voltage on Pin 1.
— e o | — Check Key On CAN High voltage on Pin 4.
4010629 — Check Key On Voltage Supply on Pin 5.
— Check Key Off resistance across CAN low Pin 1 and CAN
High Pin 4.
Location Measurement
ESC Module Mounting: [FearFacng Wabco SAS terminating resistor |Approximately 180 ohms
on sensor
SteeringWheelSensor: | [imveried CAN High Voltage 2.5-5.0V
S S— X CAN Low Voltage 0.1-2.4V
Voltage Supply to Ground 8.0-16.0V

ESC CAN-High to ESC CAN-Low |Approximately 90 ohm
SAS harness jumper (Pin 2 to | Continuity

ESC Learning State

[v Staight diiving adiustment not finished

[ EOL steering ratio RIGHT adjustment not finished Pln 4 or Pln 2 tO Pln 3)

[v EOL steering ratio LEFT adjustment not finished ESC CAN_ngh or CAN‘LOW tO NO Continuity
[~ Steering ratio leaming conditions completed

[ ESC iaizston ot compleled Power or Ground (with ECU, ESC

v ESCEOL procedure is active MOdu'e and SAS unp'ugged)

[~ Steering angle sensor [SAS] not calibrated

NOTE: For correct sensor operation, there must be a jumper wire on
the harness side across either Pin 2 to Pin 3 or Pin 4 so terminating
40106302 resistor is connected as shown in Figure 3.40.

Figure 3.38
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3 Diagnostics, Troubleshooting and Testing

4006873a

1 STEERING ANGLE SENSOR
4

CAN-HIGH

Pin

Circuit

CAN-Low

Terminating Resistor

CAN-High

CAN-High

Power

DO BN =

Ground

NOTE: Do not load test across power and ground at the SAS.

BENDIX STEERING ANGLE SENSOR CONNECTOR
| -

'0D0Do
‘0’00’0

i
180 OHM LOOKING INTO WIRE HARNESS CONNECTOR
] 4011908a
CAN-LOW
5% .  Figure .42 |
6 GND
T Pin Circuit
4010631a ] Ground
3 CAN-High
4 CAN-Low
STEERING ANGLE SENSOR CONNECTOR
CAB MOUNT ECU: FRAME MOUNT ECU
0 [ 0§ 5 LOOKING INTO WIRE WITH ESC:
HARNESS CONNECTOR | LOOKING INTO WIRE
6 5 3 21 X4 HARNESS CONNECTOR
16 13 110_17 2 1 X2 GREEN
il B sl | 6 5 4 3 2 1
17 14 11 8 5 2 000000
4007216a ]l i inalne 12 11 10 9 8 7
ONONON N M )
m BEL25858 18 17 16 15 14 13
OO 0O 00O
40072152
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ECU Circuit Testing

Power Supply
. ECU Circuit Connector Pins
Electrical Checks
_ _ , _ _ Cab-Mounted Supply Voltage,  [X1-15pin |8
o \erify vehicle batteries, charging system and fuses are in good . . Battery
working condition, Universal with ESC,
Universal or Basic |Supply Voltage, X1-15pin |7
* Load test battery and ignition circuits to ground at the ECU Ignition
hgrness usi.ng a 2-4 amp sealed lamp and verify lamp does not Central Ground X1-15pin |49
flicker and it is on steady.
, , Frame-Mounted  |Supply Voltage, X1-Gray 1
e Take measurements at the ECU harness pins. Figure 3.44 and Batterv (Could b
) Non-ESC attery (Could be
Figure 3.45. IGN)
Measurements should read as follows: Supply Voltage, X1-Gray 2
- lgnition
Location Measurement
Central Ground X1-Gray 11,12
Supply Voltage, Battery to 9.0-16.0V for 12V system - Mounted  1Sunolv Vot Bk |1
i rame-Mounte u oltage, -Blac
chassis Ground 18.0-32.0V for 24V system ppiy ¥otag
With ESC Battery
Supply Voltage, Ignition to 9.0-16.0V for 12V system Supply Voltage X1-Black |2
chassis Ground 18.0-32.0V for 24V system \gnition
ECU ground to chassis ground  |Less than 1 ohm resistance Central Ground X1-Black |13, 14
Main ground to chassis ground [Less than 1 ohm resistance

J1939 Serial Communications Testing

Electrical Checks
CAB MOUNT ECU'S:

LOOKING INTO WIRE HARNESS CONNECTOR e |f the ABS ECU is the only ECU on the J1939 datalink which
X1 cannot communicate, then take measurements at the ABS ECU

] connector. If other ECUs are not communicating, then
13 10 7 4 1 troubleshoot the vehicle datalink backbone and contact the
] vehicle OEM for technical assistance if required.
4 11 8 5 2
LI e Check for devices that could be overloading the J1939 datalink
15 12 9 6 3 slowing down communications.
mim] sl :
40072142 o Verify J1939 High and Low have correct voltage readings, Key

. ON, while datalink communications are active.
Figure 3.44

e For resistance measurements, the vehicle battery must be
disconnected and the ignition must be OFF. Figure 3.46,

FRAME MOUNT ECU FRAME MOUNT ECU Figure 3.47, Figure 3.48 and Figure 3.49.
WITHOUT ESC: WITH ESC:
LOOKING INTO WIRE LOOKING INTO WIRE Measurements should read as follows:
HARNESS CONNECTOR | HARNESS CONNECTOR
X1-GRAY X1-BLACK Location Measurement
6 5 4 3 2 1 6 5 4 3 2 1 . .
OO0 OO0 e e OO0 0O O0Oe e Across J1939 High and Low Approximately 60 ohms
7 8 9 10 11 12 2 11 10 9 8 7
OO0 OO0 e e OO O OO0 O J1939 Low voltage 0.1v-2.4V
18 17 16 15 14 13 :
OO0 0O 0Ce e J1939 High voltage 2.5V-5.0V
4007209 J1939 High or J1939 Low to No continuity
m Ground or Power Supply
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J1587 Datalink
CAB MOUNT ECU’S ECU Circuit Connector Pins
LOOKING INTO WIREXI;IARNESS CONNECTOR Frame-Mounted J1939 High X1-Black 4
I FCUWIESC 11939 Low 16
13 10 7 4 1
(1]
4 11 8 5 2
LIt CAB MOUNT ECU’S
15 12 9 6 3 LOOKING INTO WIRE HARNESS CONNECTOR
1] JC 7 X1
4007373a ]
i Junlual
Figure 3.46 Nl i
4 11 8 5 2
CImmC I JC ]
15 12 9 6 3
FRAME MOUNT ECU FRAME MOUNT ECU Ll Jtd
WITHOUT ESC WITH ESC 40120262
LOOKING INTO WIRE LOOKING INTO WIRE
HARNESS CONNECTOR | HARNESS CONNECTOR Figure 3.48
X1-GRAY X1-BLACK -
6 5 4 3 2 1 6 5 4 3 2 1
AR TR
7 8 9 10 1 12 FRAME MOUNT ECU FRAME MOUNT ECU
® 000009900 WITHOUT ESC WITH ESC
@ OO OO O LOOKING INTO WIRE LOOKING INTO WIRE
HARNESS CONNECTOR | HARNESS CONNECTOR
4007374a X1-GRAY X1-BLACK
6 5 4 3 2 1 6 5 4 3 2 1
| Figure 3.47 | OO @00 olllodedd o
7 8 9 10 11 12 2 11 10 9 8 7
OO @ OO O ONONONONONO)
18 17 16 15 14 13
J1939 Datalink 0 ® OO0 O
ECU Circuit Connector Pins 40120272
Cab-Mounted J1939 High X1-15pin |3
All J1939 Low X1-15pin |1
Frame-Mounted  {J1939 High X1-Gray 7
Without ESC J1939 Low X1-Gray 6
Frame-Mounted  [J1939 High X1-Black |18
With ESC J1939 Low X1-Black |6
J1587 Datalink
ECU Circuit Connector Pins
Cab-Mounted ECU {J1939 High X1 11
J1939 Low 10
Frame-Mounted  {J1939 High X1-Gray 4
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Hazard Alert Messages

Read and observe all Warning and Caution hazard alert messages in
this publication. They provide information that can help prevent
serious personal injury, damage to components, or both.

A WARNING

To prevent serious eye injury, always wear safe eye protection
when you perform vehicle maintenance or service.

Release all air from the air systems before you remove any
components. Pressurized air can cause serious personal
injury.

A\ CAUTION

When welding on an ABS- or ABS/ATC-equipped vehicle is
necessary, disconnect the power connector from the ECU to
prevent damage to the electrical system and ABS/ATC
components.

Component Removal and Installation

Wheel Speed Sensors

Sensor Lubricant Specification

WABCO specifications call for a sensor lubricant with the following
characteristics:

Lubricant must be mineral oil-based and contain molydisulfide. It
should have excellent anti-corrosion and adhesion characteristics,
and be capable of continuous function in a temperature range of

—40° 10 300°F (=40° to 150°C).

Lubricants approved for use on WABCO sensors and spring clips are
as follows. Figure 4.1.

e Mobilith SHC-220 (Mobil)

e TEK 662 (Roy Dean Products)

e Staburags NBU 30 PTM (Kluber Lubrication)
e Valvoline EP 633

4 Component Replacement

SENSOR
SPRING
CLIP

~~_ WHEEL SPEED
SENSOR

'O

4004479a

Removal

NOTE: When replacing the wheel speed sensor, the sensor spring
clip must also be replaced.

A WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip and fall over. Serious personal injury and
damage to components can result.

1. Place blocks under the tires to stop the vehicle from moving.
Apply the parking brake.

2. If necessary, raise the tires off the ground. Place safety stands
under the axle.

3. Depending on the axle, wheel hub and brake configurations,
some components might have to be removed to obtain access
to wheel speed sensor. Follow the vehicle OEMs guidelines to
gain access to wheel speed sensor.

4. Disconnect the fasteners that hold the sensor cable to other
components.

5. Disconnect the sensor cable from the chassis harness.

6. Remove the sensor from the sensor holder. Use a twisting
motion if necessary. Do not pull on the cable. Figure 4.2 and
Figure 4.3.
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4 Component Replacement

1002036a
KNUCKLE-MOUNTED SENSOR

7.

SENSOR

SPRING CLIP HOLDER

1002037a

Remove the sensor spring clip.
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Installation
1. Connect the sensor cable to the chassis harness.
2. Install the fasteners used to hold the sensor cable in place.

3. Apply a WABCO recommended lubricant to the sensor spring
clip and sensor.

4. Install the sensor spring clip. Make sure the spring clip tabs are
on the inboard side of the vehicle.

5. Push the sensor spring clip into the bushing in the steering
knuckle until the clip stops.

6. Push the sensor completely into the sensor spring clip until it
contacts the tooth wheel.

NOTE: After installation, there should be no gap between the
sensor and the tooth wheel. During normal operation, a gap of
up to 0.04-inch (1.016 mm) is allowable.

7. Remove the blocks and safety stands.

Modulator Valves

Removal

A\ WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip and fall over. Serious personal injury and
damage to components can result.

1. Turn the ignition switch to the OFF position. Apply the parking
brake.

2. Place blocks under the front and rear tires to stop the vehicle
from moving.

3. If necessary, raise the vehicle off the ground and place safety
stands under the axle.

4. Disconnect the wiring connector from the ABS valve.

5. Disconnect the air lines from Ports 1 (air supply) and 2 (air
discharge) of the ABS valve. Figure 4.4.



PORT 2,
AIR OUT

1002038a

Figure 4.4

6. Remove the two mounting capscrews and nuts.

7. Remove the ABS valve.

Installation

A\ CAUTION

Moisture can affect the performance of all ABS/ATC systems,
as well as the standard braking system. Moisture in air lines
can cause air lines to freeze in cold weather.

1. Install the ABS valve with two mounting capscrews and nuts.
Tighten the capscrews per the manufacturer’s
recommendation.

2. Connect the line to the brake chambers to Port 2 of the ABS
valve. Connect the air supply line to Port 1 of the ABS valve.

3. Connect the wiring connector to the ABS valve. Hand tighten
only.

4.  Remove the blocks and stands.

5. Test the installation.

Checking the Installation
1. Apply the brakes. Listen for leaks at the modulator valve.

2. Turn the ignition on and listen to the modulator valve cycle. If
the valve fails to cycle, check the electrical cable connection.
Make repairs as needed.

4 Component Replacement

3. After any repair has been performed, cycle the ignition key and
test drive the vehicle. Verify that the ABS indicator lamp
operates correctly.

Active Braking Valves (ABV)

Removal

Depending on the OEM specs and vehicle system configuration,
ABVs may be located near the rear axle, front axle and in line with
trailer service/control line. Consult the vehicle OEM for exact
location of these valves.

A\ WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip and fall over. Serious personal injury and
damage to components can result.

1. Turn the ignition switch to the OFF position. Apply the parking
brake.

2. Place blocks under the front and rear tires to stop the vehicle
from moving.

3. If necessary, raise the vehicle off the ground. Place safety
stands under the axle.

A\ WARNING
Relieve line pressure by bleeding the air from the appropriate
supply tank. Pressurized air can cause serious personal injury.

4. Disconnect the wiring from the valve.

5. Disconnect the air lines from Port 1 (air supply), Port 2 (air
discharge) and Port 3 (treadle) of the ATC valve. Figure 4.5.
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Component Replacement

6. Remove the two mounting capscrews and nuts. Remove the
valve.

Installation

1. Install the valve with two mounting capscrews and nuts.
Tighten the capscrews per the manufacturer’s
recommendation.

2. Connect the air supply, discharge and treadle lines to Ports 1,
2 and 3 of the valve.

3. Connect the harness connector to the valve. Hand tighten only.

4. Remove the blocks and stands.

5. Test the installation.

PORT 1,
AIR SUPPLY

PORT 2,
AIR DISCHARGE

VALVE CONTROL
DO NOT OPEN

PORT 3,
TREADLE

1002039a

Checking the ABV Installation

To test the active braking valve:

1.

A S T R A

Turn the ignition to the ON position and verify that the ATC/
Stability Control lamp operates correctly.

Start the vehicle.

Fully charge the reservoirs with air. Shut off the vehicle.
Apply the brakes.

Listen for air leaks at the valve.

Release the brakes.

Activate the valve using TOOLBOX™ Software. Verify correct
operation and that there are no active codes.

Make necessary repairs if needed.
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9. Drive the vehicle. Verify that the ATC indicator lamp operates
correctly.

Checking the Trailer ABV Installation

1. Connect the blue glad hand to a 50 cu. in. (819 cu. cm) air
tank.

2. Start the vehicle.
3. Fully charge the reservoirs with air. Shut off the vehicle.

4, Activate the valve using TOOLBOX™ Software; verify correct
operation and no active codes.

5. Listen for air leaks at the valve.
6. Make necessary repairs if needed.

7. Turn the ignition ON. Verify that the ATC/Stability Control
indicator lamp operates correctly.

ABS Valve Packages

Removal and Installation — Complete Package

A\ WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip and fall over. Serious personal injury and
damage to components can result.

A WARNING

Relieve line pressure by bleeding the air from the appropriate
supply tank. Pressurized air can cause serious personal injury.
1. Place blocks under tires to stop the vehicle from moving.

If necessary, raise the tires off the ground.

Drain the air from all system air tanks.

> L ™

Remove all the air lines and connections from the ABS valve
package. Figure 4.6 and Figure 4.7.



SUPPLY PORT
1/2" NPT

QUICK RELEASE

5.

1/2" NPT
MODULATOR DELIVERY
VALVE PORTS
ABS QUICK RELEASE VALVE PACKAGE 4007847a
RELAY
ABS VALVE ggETT ROL ABS
MODULATOR 1/a npr  MODULATOR
VALVE VALVE

D§I6IX$SRY DELIVERY SUPPLY Dﬁ'(—)'XTEgY

1/2" NPT PORTS  PORT [PORTS
3/8" NPT  1/2" NPT

ABS RELAY VALVE PACKAGE 10078482

Remove the mounting bolts from the valve package. Remove
the valve package from the vehicle.

Replace the ABS valve package: Tighten the bolts to the
vehicle manufacturer’s recommendation. Remove the blocks
and safety stands as necessary.

Test the installation.

4 Component Replacement

Removal and Installation — Component Valves
1. Remove the ABS valve package from the vehicle. Figure 4.8.

ALLEN-HEAD BOLTS

13-15 LB-FT

13-15 LB-FT
(18-20 N-m)

Figure 4.8

2. Use a6 mm Allen wrench to loosen and remove the Allen-head
bolts.

3. Carefully separate the ABS modulator valve(s) from the relay or
quick release valve.

4. Remove and discard old O-rings. Lubricate replacement
0-rings with the grease provided.

5. Plug any unused ports on the replacement valve(s).

6. Attach the ABS modulator valve(s) to the relay or quick release
valve. Use a 6 mm Allen wrench to tighten the Allen-head bolts
to 13-15 Ib-ft (18-20 Nem). €

7. Replace the ABS valve package: Tighten the bolts to the
vehicle manufacturer’s recommendation. Remove the blocks
and safety stands as necessary.

8. Check the valves for leaks:

® Modulator valve(s). Refer to the procedure for checking the
modulator valve installation in this section.

e Relay or quick release valve. Refer to the procedure for
checking the quick release or relay valve installation in this
section.
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4 Component Replacement

Active Braking Valve on the ABS Valve
Package

Removal

NOTE: If there is enough room to work, it is not necessary to
remove the valve package from the vehicle before replacing the
active braking valve (solenoid valve). If the valve package must be
removed, follow the instructions for removing and replacing the ABS
Valve Package that appear in this section of the manual.

A WARNING

Relieve line pressure by bleeding air from the appropriate

supply tank. Pressurized air can cause serious personal injury.

When installing the new active braking valve (solenoid valve) on the
valve package, you must use the new 0-rings, seals, mounting bolts
and lubricant included with the replacement kit.

1. Turn the ignition switch to the OFF position. Apply the parking
brake.

2. Place blocks under the front and rear tires to stop the vehicle
from moving.

3. If necessary, raise the vehicle off the ground. Place safety
stands under the axle.

A WARNING
Relieve line pressure by bleeding the air from the appropriate

supply tank. Pressurized air can cause serious personal injury.

4. Disconnect the wiring from the solenoid valve.

5. Disconnect the supply air line from the adapter and the treadle
air line from the solenoid valve.

6. Use a5 mm Allen wrench to remove the two screws that hold
the adapter piece to the relay valve portion of the valve
package.

7. Use a 6 mm Allen wrench to remove the two mounting bolts
that hold the solenoid valve to the adapter piece. Remove the
solenoid valve from the adapter piece. Remove the solenoid
valve.

8. Remove the adapter piece, seal and O-rings from the valve
package. Figure 4.9.
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MOUNTING BOLTS
ACTIVE
BRAKING VALVE
(SOLENOID VALVE)

SUPPLY
AIR LINE

4007849a

Figure 4.9

Installation

1. Clean and lubricate the small adapter piece O-ring. Install the
0O-ring on the adapter piece.

2. Use the two new M8 Allen-head bolts to attach the solenoid
valve to the adapter piece. Use a 6 mm Allen-head tool to
tighten to 13-15 Ib-ft (18-20 Nem). Figure 4.10. €»

MOUNTING BOLTS
12-13 FT-LB (18-20 N-m)

ACTIVE
BRAKING VALVE
(SOLENOID VALVE)

4007850a

Figure 4.10



3. Lubricate the replacement seal and install it in Port 2 of the
solenoid valve.

4.  Lubricate the large replacement O-ring and install it in the
groove of the relay valve supply port. Figure 4.11.

@k e
Iy ol _ @
© 5
RELAY VALVE ~—
SUPPLY PORT

1002044a

NOTE: Use WABCO-recommended lubricant.

5. Use the two M6 Allen-head bolts to attach the adapter to the
relay valve. Use a 5 mm Allen-head tool to tighten to 4-5 Ib-ft
(6-8 Nem). Figure 4.12. 49

ATC VALVE
AND ADAPTER

CONTROL

SUPPLY PORT

PORT

ABS VALVE
PACKAGE

MOUNTING BOLTS
4-5 LB-FT (6-8 N-m)

INSTALLED
(INS ) 10020452

6. Connect the supply air line to the supply port on the adapter.

7. Connect the treadle air line to the control port on the solenoid
valve. Place a wrench on the adapter to prevent the control port
from twisting. Tighten the fitting to 15 ft-Ib (20 Nem). Do not
over tighten. 4b

9.

10.

4 Component Replacement

Attach the wiring connector to the solenoid valve. Hand tighten
only.

Remove the blocks and stands.

Test the installation.

Checking the Installation

1.

o A~ LN

Start the vehicle.

Fully charge the reservoirs with air. Shut off the vehicle.
Apply the brakes.

Listen for air leaks at all valves.

Drive the vehicle. Verify that the ABS indicator lamp operates
correctly.

Electronic Control Unit (ECU)

Removal

A WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip or fall over. Serious personal injury and
damage to components can result.

1.

Turn the ignition switch to the OFF position. Apply the parking
brake.

Place blocks under the front and rear tires to prevent the
vehicle from moving.

Disconnect the wiring harness connectors from the ECU.

Remove the mounting hardware. Remove the ECU.
Figure 4.13.
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4 Component Replacement

ECU 4003974a

Installation
1. Install the ECU using the manufacturer’s mounting hardware.

Tighten the hardware per the manufacturer's recommendation.

2. Install the wiring harness connectors to the ECU.
3. Remove the blocks.

4. Test the installation.

NOTE: If ECU has roll stability control (RSC), mounting of the
ECU is crucial for proper operation due to internal
accelerometer. Note the location installation of the ECU before
removal. After installing ECU, verify the ECU is properly leveled
and securely mounted on the right location as per OEM specs.
See Section 2 RSC components for further information.

Testing the Installation
To test the ECU installation:

1. Turn the ignition ON and verify that the ABS self test and ABS
light comes on and goes off.

o \Vheel speed related faults require a vehicle speed over 4
mph before the ABS light turns off and the code clears.

2. Use TOOLBOX™ Software to verify system has no active
faults.

e ECUs with Electronic Stability Control (ESC) will require
system to be calibrated whenever a component has been
replaced.

e Follow the ESC End of Line Calibration Procedure described
in this manual.
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e When the ESC End of Line Calibration Procedure is
completed, the ABS and ATC/ESC lamps should come on
and go back off when ignition power is turned on. The ATC/
ESC lamp may remain on briefly after the ABS lamp goes
off.

3. There should not be any active faults displayed in the ECU
memory.

Steering Angle Sensor (SAS) — WABCO Only

Removal

A\ WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip or fall over. Serious personal injury and
damage to components can result.

A WARNING

If equipped, disable the supplemental restraint system (air
bag) to avoid serious personal injury. Refer to the vehicle
manufacturer’s service publication for further information.

1. Center the steering wheel with the front wheels positioned
straight ahead.

2. Turn the ignition switch to the OFF position. Apply the parking
brake.

3. Place blocks under the front and rear tires to prevent the
vehicle from moving.

4. Locate the SAS on the steering column shaft, either near the
universal joint on the bottom of the column or under the
steering wheel near the top of the column.

5. Ifthe SAS is located at the top of the steering column, remove
the vehicle steering wheel using the recommended steering
wheel puller.

6. The SAS is attached by three screws to the steering column
with the center tab located in the grooved steering column
shaft. Figure 4.14.



4006873a

Figure 4.14

7. Disconnect the wiring harness connector from the SAS. (Note
the position of the connector either facing up or down.)

8. Remove the attaching screws and slide the SAS off of the
steering column shaft.

Installation

A\ CAUTION

If the SAS is not installed in the correct orientation, it will not
function correctly and may become damaged.

1. Apply a small amount of the supplied grease to the tab in the
center of the SAS and to the machined groove on the steering
shaft.

2. Install the SAS with the connector facing the same direction as
the original. Place the SAS over the steering column shaft and
slide it into place with the SAS tab placed in the groove that is
machined on the steering column shaft.

3. Using the new furnished screws, replace the attaching screws
and tighten to a maximum of 22 in-Ib (2.5 Nem). 43

4. Install the SAS wiring harness connector by pushing the
connector together until the small tab snaps into place.

5. Install the steering wheel and tighten per the manufacturer’s
recommendation.

6. Remove the blocks.

7. Test the installation.

Test the Installation
To test the SAS installation, the system must be calibrated.

1. Follow the ESC End of Line Calibration Procedure described in
this manual.

4 Component Replacement

2. When the ESC End of Line Calibration Procedure is completed,
the ABS and ATC/ESC lamps should come on and go back off
when ignition power is turned on. The ATC/ESC lamp may
remain on briefly after the ABS lamp goes off.

3. There should not be any active faults displayed in the ECU
memory.

Electronic Stability Control (ESC) Module

Removal

A\ WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip and fall over. Serious personal injury and
damage to components can result.

1. Turn the ignition switch to the OFF position. Apply the parking
brake.

2. Place blocks under the front and rear tires to prevent the
vehicle from moving.

3. If necessary, raise the vehicle off the ground and place safety
stands under the vehicle.

4. Disconnect the wiring harness connector from the ESC module.
Figure 4.15 and Figure 4.16.

4010604a
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4 Component Replacement

+2°
X 20 4010609

Figure 4.16

5. Remove the two mounting capscrews and nuts. Remove the
ESC module.

NOTE: ESC modules are installed by the OEM close to the
vehicle center of gravity. Depending on the vehicle
manufacturer, the ESC module might face towards the front of
the vehicle or rear. For correct operation and the best
performance, verify the ESC module is correctly leveled and
securely mounted as per OEM specs. Do not move the module
to a different location as this will affect the system
performance.

Installation

NOTE: It is important that the module is aligned correctly and
the tab on the ESC mounting surface fits into the appropriate
hole.

1. Install the ESC module with the two capscrews and nuts.
Tighten the capscrews per the manufacturer’s
recommendation.

2. Connect the wiring harness connector to the ESC module.
Hand tighten only.

3. Remove the stands and blocks.

4. Test the installation.

Test the Installation
To test the ESC module installation, the system must be calibrated.
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1. Follow the ESC End of Line Calibration Procedure described in
this manual.

2. When the ESC End of Line Calibration Procedure is completed,
the ABS and ATC/ESC lamps should come on and go back off
when ignition power is turned on. The ATC/ESC lamp may
remain on briefly after the ABS lamp goes off.

3. There should not be any active faults displayed in the ECU
memory.

Brake Pressure Sensor

Removal

A WARNING

Park the vehicle on a level surface. Block the wheels to
prevent the vehicle from moving. Support the vehicle with
safety stands. Do not work under a vehicle supported only by
jacks. Jacks can slip and fall over. Serious personal injury and
damage to components can result.

1. Turn the ignition switch to the OFF position. Apply the parking
brake.

2. Place blocks under the front and rear tires to prevent the
vehicle from moving.

3. If necessary, raise the vehicle off the ground and place safety
stands under the vehicle.

A WARNING
Relieve line pressure by bleeding the air from the appropriate
supply tank. Pressurized air can cause serious personal injury.

4. Disconnect the wiring harness connector from the brake
pressure sensor. Figure 4.17.

27 FT-LB
(36.6 Nm)
TORQUE

4006870a

Figure 4.17



5. Disconnect the air line or unscrew the brake pressure sensor
from the air line fitting.

6. Remove the brake pressure sensor.

Installation

1. Connect the brake pressure sensor to the air line or attach the
sensor to the air line fitting.

2. Connect the wiring harness connector to the brake pressure
sensor. Hand tighten only.

3. Remove the stands and blocks.

4. Test the installation.

Test the Installation

To test the brake pressure sensor:

1.

Turn the ignition on and verify that the ATC/ESC lamp operates
correctly.

Start the vehicle and fully charge the reservoirs with air. Shut
off the vehicle.

Apply the brakes and check for air leaks at the brake pressure
Sensor.

There should not be any active faults displayed in the ECU
memory.

4 Component Replacement
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5 System Configurations

System Configuration Layouts

The most common configurations are shown in this section. Always
refer back to the vehicle OEM for the correct configuration of your
vehicle.

Refer to Figure 5.1, Figure 5.2, Figure 5.3, Figure 5.4, Figure 5.5,
Figure 5.6 and Figure 5.7 for system configuration layouts.

STANDARD OR BASIC 4S/4M ABS

VALVE PACKAGE
INSTALLATION (REAR)

VALVE PACKAGE .
INSTALLATION (FRONT)

AIR LINES

ELECTRICAL LINES 1003363e
6S/4M ABS VALVE PACKAGE

INSTALLATION (REAR)

VALVE PACKAGE
INSTALLATION (FRONT)

AIR LINES
ELECTRICAL LINES

1003364e
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6S/6M ABS VALVE PACKAGE

INSTALLATION (REAR)

VALVE PACKAGE
INSTALLATION (FRONT)

AIR LINES
ELECTRICAL LINES

1003365e

4S/4M ABS/ATC

VALVE PACKAGE
INSTALLATION (REAR)

ATC VALVE

VALVE PACKAGE
INSTALLATION (FRONT)

AIR LINES

ELECTRICAL LINES 1003366e




5 System Configurations

6S/4M ABS/ATC VALVE PACKAGE

VALVE PACKAGE
INSTALLATION (FRONT)

AIR LINES
ELECTRICAL LINES 1003367¢

INSTALLATION (REAR)

4S/4M RSC/ATC
(ALSO AVAILABLE IN 6S CONFIGURATIONS)

TRAILER STABILITY _ TRACTOR  y/r)vE PACKAGE

CONTROL PR%&EON INSTALLATION
MODULATOR (REAR)

(OPTIONAL)

TRAILER
ACTIVE
BRAKING

\ ATC VALVE

FRONT AXLE
ACTIVE

VALVE PACKAGE BRAKING

INSTALLATION VALVE
PRONT) (OPTIONAL)
PRESSURE AIR LINES
SENSOR ELECTRICAL LINES
(OPTIONAL) 40078130

Figure 5.7

4S/4M ESC/ATC
(ALSO AVAILABLE IN 6S CONFIGURATIONS)

TRACTOR
PROTECTION VALVE
T:é-lrlisg TRAILER STABILITY VALVE PACKAGE
BRAKING CONTROL INSTALLATION
VALVE MODULATOR (REAR)

(OPTIONAL)

(&) FRONT AXLE
PRESSURE -~ ACTIVE
SENSOR BRAKING
VALVE
AIR LINES
ELECTRICAL LINES 4007814
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6 Wiring Diagrams and Connectors

ECU Connector Pin Assignments

Refer to Figure 6.1, Figure 6.2, Figure 6.3, Figure 6.4, Figure 6.5,
Figure 6.6, Figure 6.7, Figure 6.8, Figure 6.9, Figure 6.10,

Figure 6.11, Figure 6.12, Figure 6.13, Figure 6.14, Figure 6.15 and
Figure 6.16 for ECU wiring diagrams.

BASIC
[1] [2] [13] [1] [2] [13]
[2] [5] [e] 1] [2] [5] [&] [11]
[2] [¢] [¢] [12] [1s] [2] [e] [o] [1[1s]
4004024b
BASIC ECU (CAB-MOUNTED)
UNIVERSAL
X2 X1
[1] [2] [13] [1] [2] E
[2] [5] [¢] [1] [2] [5] [¢] [1]
[2] [6] [] [12] 18] [2] [e] [e] [ ] [1s]
4004025b
UNIVERSAL ECU (CAB-MOUNTED)
UNIVERSAL ECU (CAB-MOUNTED) WITH 4 CONNECTORS
X4 X3 X2 X1
[1 1 1 1
i Y Y e e e e s e[ [
2 5 8 14 11 17 2 5 8 11 14 2 5 8 14 11 17 2 5 8 11 14
N Y I B OOoCoO.d s N N B
3 6 9 12 15 18 3 6 9 12 15 3 6 9 12 15 18 3 6 9 15
N N A N B I | N D
4007395b
UNIVERSAL ECU (CAB-MOUNTED) WITH 4 CONNECTORS
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6 Wiring Diagrams and Connectors

ECU (Frame-mounted)

X1-GRAY X2-BLACK
S 6 & & & & 6 6 & & o6 o
6 & & &8 &8 5 & & &6 8 8 5
X4-BROWN
(ONLY FOR 6 CHANNEL) X3-GREEN
6 6 &6 & & o 5 o6 & & o6 o
§ 5§ & 8 & 5 6 &6 & 8 & 5
4004026a
FRAME-MOUNTED ECU
ECU (Frame-mounted) with ESC and/or HSA
X1.BLACK FRAME MOUNT ECU WITH ESC AND/OR HSA X2.GREEN
1 2 3 4 5 6 1 2 3 4 5 6
ONONONONONGO) ONONONONONO
7 8 9 10 1M 12 7 8 9 10 1M 12
ONONONONONGC) ONONONONONGO)
13 14 15 16 17 18 13 14 15 16 17 18
OO0 O OO0 O OO O OO0O0O
X4-BROWN
(ONLY FOR 6 CHANNEL) X3-GREEN
1 2 3 4 5 6 1 2 3 4 5 6
O O O O O (ONONO
7 8 9 10 1M 12 7 8 9 10 1M1 12
OO OO0 O OO OO0OO0OO0
4007396b
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6 Wiring Diagrams and Connectors

Basic ECU ABS Only with Optional Automatic Traction Control (ATC) (Cab-mounted)

BACK VIEW OF HARNESS CONNECTOR

*All connected to a common star ground.

INLET 1 1 v
INLET E INLET E INLET E VALVE p— 16 AWG GND o
VALVE VALVE VALVE OUTLET 4 4 oV
VALVE
INLET 3 3 v
VALVE @— 16 AWG GND T RONT
OUTLET OUTLET OUTLET OUTLET 6 6 ov
VALVE VALVE VALVE VALVE
INLET 2 2 v
« VALVE — 16 AWG GND A ivas
©  OUTLET 5 5 ov
0UTLETE INLET ABV- S VALVE
VALVE VALVE 2 asv. 2 '
8 INLET 8 8 v RIGHT REAR '
X2 = VALVE L— 16 AWG GND ABSVALVE :
P g P '
SENSOR m = !
SENSOR E IE‘ SENSOR- SENSOR 10 /'_TP 10 __l RIGHT FRONT !
SENSOR 13 — 13 SENSOR !
SENSOR 11 /’_TP 1 __| LEFT REAR '
SENSOR
SENSOR SENSOR m SENSOR SENSOR 14 = " | e
SENSOR 12 =1 12
/ __l LEFT FRONT . '
SENSOR 15 — 15 SENSOR A
ABV+ L R e
SENSOR SENSOR ABV+ SENSOR 17 /"TF 17 _—| RIGHT REAR
SENSOR 18 — 18 SENSOR
BACK VIEW OF HARNESS CONNECTOR
J1587 B 10 T 10 J1587B
J1587 A 1 — n J1587 A
_,51'9‘:59 E J1939 L 1 ~r 1 J1939 L
J1939 H 3 / 3 J1939 H
BATTERY 8 |~ 14 AWG — 15A AMP 8 O BAT
ECU+ 7 9— SAAVP 7 ® IGN
ATC| 6| ABS|5)| Ecu-l4]| 1l = | 8 30j=-=—=====—=—
°[¢] 5 B4Ry
5 [T ! emeee - ><
w N\ 1
ZRETARDER 141 | ud '@ TRy,
s 1 e EaS
S TRAILER 2R, 85, 871 187A | !
X1| onos ] Z INDICATOR [} === !
2 LAMP 1TRAILER INDICATOR LAMPSA o e e = Py pE—— —
- ATC LAMP L3N
ATCLAMP 13 | === =% amo o (=== Bem———— —
TRACTOR INDICATOR LAMP
SAE SAE 15
JUMPER J1587 E J1587 TRACTOR 15 ®
B INDICATOR BLINK CODE
LAMP 1 swiTcH T
ATCSWITCH 6 | ===========-= oo,
ABS OFF ROAD SWITCH _ » _ -,
ABSOFF 5 [========= -
3RD ATC
LAMP BRK LAMP E ROAD -+
ECU- 4 4
G 9 ——o q

4004027d

Figure 6.6
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6 Wiring Diagrams and Connectors

6S/6M Universal ECU ABS Only with Optional Automatic Traction Control (ATC) (6S/4M and 4S/4M
Configurations are also available)

SAE
J1939

i
J1587 B 10 /’_ 10 J1587 B
J1587 A 1 = g 1 J1587 A
SAE —
41939 m J1939L 7 J1939 L

J1939 H J1939 H

BATTERY

ECU+ —14AWG—?- 10 AMP ® IGN
we[5] ms[5] w[7] g

1
3

[— 14 AWG —— 15A AMP 8 O BAT
7

N o w =

RETARDER 14

X1 GND n BAT ECU+ IAFI‘I;\II(I:-;'TOR 2
LAMP
ATCLAMP 13
SAE SAE —
JUMPER Jiew? E J1587 TRACTOR 15
B INDICATOR

14 PIN CONNECTOR

LAMP
ATC SWITCH 6
ABS 3RD m ATC ABS OFF 5 u
LAMP BRK LAMP ROAD
ECU- 44
GND 99
BACK VIEW OF HARNESS CONNECTOR
=-GND*
INLET
VALVE E SENSOR E AUX 1 E
[ wwwl] w2 |
S
(3]
w
B
[=]
x| ] [0 w5 | |2 e
Z SENSOR 2 2 _-_| SR AXLE
2 SENSOR 5 5 LEFT SENSOR
INLET 3
INLET SENSOR E AUX 4 - — GND
VALVE E m | OUTLET 6 §reAwe———— LERY ABS VALV
aneon _-_I
OUTLET SENS on TRL SENSOR 14
VALVE ABV+ INLET 12
OUTLET 15 9—16AWG _1 . NP RIGHT ABS VALVE
BACK VIEW OF HARNESS CONNECTOR
INLET 1
INLET INLET INLET VALVE 16 Aw(;_ GND RIGHT FRONT
VALVE VALVE VALVE OUTLET 4 ABS VALVE
VALVE N
INLET 3 3 —
VALVE b—16AWG_ N k%?ﬂ‘g’g"’
OUTLET OUTLET OUTLET — OUTLET 6
VALVE VALVE VALVE VALVE
INLET 2
& VALVE e ——— GNDE@ LEFT REAR
©  OUTLET 5 5 ov
e [e] allliPs
Z ABV- LA e el
S INLET 8 8 v 1
X2 2 VALVE L 16 AWG————— GND RIGHTREAR |
T OUTLET 99— 9 —ov !
®  VALVE
SENSOR TP 1
E SENSOR 10 + 10 —_—| RIGHT FRONT 1
SENSOR 13 —f 13 SENSOR !
SENSOR 11 —/L n ———| LEFT REAR !
SENSOR El SENSOR 14 | nean
1

SENSOR 12 + —__l LEFT FRONT -
SENSOR 15 z
ABV+ T
SENSOR SENSOR ABV+ SENSOR 17 + 7 —_—| RIGHT REAR

SENSOR 18 SENSOR

BACKVIEW OF HARNESS CONNECTOR

4004030i

Figure 6.7
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6 Wiring Diagrams and Connectors

6S/6M Universal ECU with Roll Stability Control (RSC) (6S/4M and 4S/4M Configurations are also available)

INLET Ll e v
VALVE @——16 AWG—————— GND A TATaNT
OUTLET 4 4 ov
VALVE
INLET
Ve e me—— aw ] sein
OUTLET 6
VALVE
INLET 2 2
LEFT REAR
« VALVE ——16 AWG —————— GNDﬂ ABS VALVE
S OUTLET 5 5 ov
S VALVE
£ ABV- ;
S INLET
s hi —eme—— aw]uarrzeen
S OUTLET 9 9 —ov
2 VALVE
TP
SENSOR 10 /’_ —_—| RIGHT FRONT
SENSOR 13 — 13 SENSOR
SENSOR 11 /’_ * 7 — I yce7 Rear
SENSOR 14 — 4 SENSOR REAR
SENSOR 12 /""’ 12 —_—| LEFT FRONT
SENSOR 15 — 15 SENSOR
ABV+ 16
SENSOR SENSOR ABV+ SENSOR 17 /’_TP 17 —_—| RIGHT REAR
SENSOR 18 —/ 18 SENSOR

BACK VIEW OF HARNESS CONNECTOR

INLET
VEIVE |z| SENSORIZ' AUX 1 II'
OUTLET TRLABV- 8 8
VALVE |E| SENSORE AUX2 IZ‘ TRAILER ABV
TRLABV+ 13 13
9
TRL
X3| por [o] A8 [s] auxs[7] SENSOR 2 » — ) o s
SENSOR 5 5 LEFT SENSOR
INLET 3
6

3
[ GND
INLET IE' SENSQRE AUX 4 OUTLET S C— E@ LEPT ABSVALVE
VALVE
SENSOR 11 _-_I D AXLE
SENSOR 14 RIGHT SENSOR

NOT USED

15 PIN CONNECTOR

TRL
SAvE |E| SENSOR ABV+E INLET 12
OUTLET 15 |— 16AWG GND RIGHTABSVALVE
BACKVIEW OF HARNESS CONNECTOR
JI587B 10 ~ 10 5878
J1587 A 1 = n J1587 A
AE SAE Vil
J|939 |z| TR-WL IZ‘ J1939 II‘ J1939 L 1 1 J1939 L
L J1939 H 3 —f 3 J1939 H
BATTERY 8 |~ 14AWG — 15A AMP 8 O BAT
ECU+ 7 —quc—?- sAMP ——} 7 ® IGN
ATC IZ' ABS IE' - Z
e
5
2
£ RETARDER
S
o TRAILER
X1| owlo] e Z INDICATOR
< LAMP F--2————-¢
13 -—13—— —— 4
SAE SAE ATc LAMP 15 TRACTOR INDICATOR LAMP®
JUMPER J1587 IE‘ J1587 TRACTOR )’
A B INDICATOR BLé%_F&DE
e Lt - W
__________________ L swren __
ATC SWITCH ABS OFF ROAD SWITCH - _ -,
ABS 3RD n ATC ABSOFF  5[===-==-=-=< -
LAMP BRK LAMP ROAD
ECU- 44
GND 99
BACKVIEW OF HARNESS CONNECTOR _:-GND'

I II ! Momentary Switch

— — — — — Optional Equipment

Twisted Pair =TP

All unmarked wires should be 16 or 18 AWG.

All fuses should be blade type. 4004030
*All connected to a common star ground.

ure 6.8

WABCO Maintenance Manual MM-0112 (Revised 07-18)



6 Wiring Diagrams and Connectors

6S/6M Universal ECU with RSC and Optional Front Axle Brake (6S/4M and 4S/4M Configurations are also
available)

INLET 1 v FRONT AXLE BRAKE (OPTIONAL)

VALVE —16 AWG ————— GND A oNT 1
OUTLET 4 4 GND
VALVE v 13

INLET 3 33—

VALVE »—16AWG— N T oNT 7
OUTLET 6 10
VALVE P

INLET 2 3

LEFT REAR
« VALVE @——16 AWG GNDE@ ABS VALVE z
©  OUTLET 5 5 ov 5
Q  VALVE
2 ABV- 7 .
S INLET 8
S VALVE —1ech— GNI E@RIGHT REAR SND 1y (w4
E OUTLET 9 POWER —> PRESSURE SENSOR 14
2 VALVE T E“' 8

SENSOR 10 RIGHT FRONT

SENSOR 13 —

SENSOR 11 /’_TP n —_—| LEFT REAR °

SENSOR 14 = 14 SENSOR REAR 2

TP

SENSOR 12 /" 12 —_—| LEFT FRONT

SENSOR 15 — 15 SENSOR 6

ABV+ 16 15

TP
SENSOR SENSOR 17 /’_ 17 —_—| RIGHT REAR 17
SENSOR 18 —/ 18 SENSOR 18

BACK VIEW OF HARNESS CONNECTOR
UEL [3] sewson[ 2] auxi[ 1]
OQUTLET Iz‘ SENSOR IE‘ AUX 2 IZ‘ TRLABV- 8 8
TRAILER ABV
VALVE TRLABV+ 13 12
9
X3 | 0% Iz' ABV: AUX3 SENSOR 2 2 _-_l 3RD AXLE
SENSOR 5 s LEFT SENSOR
INLET 3 3
¢—16 AWG———— N
T IE' SENSORE AUX 4 OUTLET 6 A LEPr ABS vALVE

SENSOR 11 _-_I RD AXLE
SENSOR 14 RIGHT SENSOR
OUTLET TRL
VALVE IE‘ SENSOR ABV4+ IE‘ INLET 12
¢—16 AWG ————— GND

OUTLET 15

NOT USED

15 PIN CONNECTOR

3RD AXLE
RIGHT ABS VALVE

BACK VIEW OF HARNESS CONNECTOR

J1587B 10 ~r 10 15878
J1587 A 1 = a— 1 J1587 A
SAE SAE Vo
Sae IZ' TRWL IZ' Sae IZ' J1939 L 1 7 1 939 L
H L J1939 H 3 —f 3 J1939 H
BATTERY 8 |—14AWG — 15AAMP 8 O BAT
ECU+ 7+ 14AWG—?— 5AMP 7 ® IGN
ATC E ABS E ECU- E o« sa_l 0 r——————
o 1T TT T
5 P N 1
2 S |
E RETARDER 14 |- 3 e n
S TRAILER 2b 1 & & EA
X1 GND n BAT ECU+ S INDICATOR HERZETE otm——
Z Lawp ISR IDCATOR AP S _ P
L S ) VT TP PP | M ———
SAE SAE ATc LAMP 15 TRACTOR INDICATOR LAMP® .
JUMPER J1587 E J1587 TRACTOR J
A B INDICATOR BLINK CODE
LAMP 6 L _- swm:H
__________________ | _ - Sswmed __ |
ATc SWITCH ABS OFF ROAD SWITCH - _ .
ABS 3RD m ATC ABS OFF S5p=======°=- T
LAMP BRK LAMP ROAD
ECU- 44
GND 99
BACKVIEW OF HARNESS CONNECTOR _:-GND*

I II ! Momentary Switch

— — — — — Optional Equipment

Twisted Pair =TP

All unmarked wires should be 16 or 18 AWG.

All fuses should be blade type.
*All connected to a common star ground. 4004030k

Figure 6.9

WABCO Maintenance Manual MM-0112 (Revised 07-18) @



6 Wiring Diagrams and Connectors

6S/6M Universal ECU with Electronic Stability Control (ESC) (65/4M and 4S/4M Configurations are also

INLET P : W sas []_ FRONTAXLEABV
VALVE &——16 AWG GND RIGHT FRONT MODULE | 16
OUTLET 4 4 ov E@ ABSVALVE (SAS) = GND 13
VALVE 3 W v
INLET 3 7
VALVE b—16AWG GNDE@ T ESC GND| o
OUTLET 6 6 —— 0oV MODULE
VALVE TERS— 413
INLET 2 2 v LEFT REAR 2
& VALVE ¢——16AWG GND ABS VALVE 5
S  OUTLET 5 5 ——ov
S  VALVE
2 ABV- 7 4
8 INLET 8 ° ~ RIGHT REAR DRIVER'S S 1
z VAOLYE_LET 9 _16AWGT G(:\:ID ABS VALVE BRAKE _»ZE@PRESSURE SENSOR | 1
®  VALVE DEMAND Ls
SENSOR 10 y=id 10 —_—| RIGHT FRONT
SENSOR 13 —/ 13 SENSOR .
SENSOR 11 1 n —_—| LEFT REAR
SENSOR 14 — 14 SENSOR 12
™
SENSOR 12 — 12 —_—| LEFT FRONT
SENSOR 15 — 15 SENSOR 6
ABV+ 16 5
SENSOR SENSOR ABV+ SENSOR 17 /’_TP 7 —_—| RIGHT REAR ”
SENSOR 18 . 18 SENSOR 18
BACKVIEW OF HARNESS CONNECTOR
INLET
et [3] sewson[2] woxa[7]
OUTLET TRLABV- 8 8
VALVE IE' SENSOR IE' AUXZIZ' 3 @ TRAILER ABV
5 TRLABV+ 13 13
2
£ NOT USED 9
Q
NOT TRL 2
X3 | o [o] m[e] wolz] | |§ smson - el [
E SENSOR 5 5
INLET 3 3 v E@ 3RD AXLE
9——16AWG GND LEFT ABS VALVE
VAVE IE' SENSOR IE' AUX‘ OUTLET 6 6 ov S
SENSOR 11 n _-_l 3RD AXLE
SENSOR 14 e RIGHT SENSOR
OUTLET TRL
VALVE IE‘ SENSOR ABV+|£| INLET 12 12 v 3RD AXLE
OUTLET 15 9 15AWG p Go’\{/D RIGHT ABS VALVE
BACK VIEW OF HARNESS CONNECTOR
J1587 B 10 ~ 10 41587 B
J1587A 1 =+ n J1587A
SAE
165 Iz‘ TRWL Iz‘ S II‘ J1939 L 1 /’_ 1 J1939 L
H L J1939 H 3 —f 3 J1939 H
BATTERY 8 |- 14AWG — 15AAMP ——1 8 O BAT
ECU+ 7 [C14AWG—9- 10AvP —— 7 ® IGN
ATC |E| ABS IE' ECU- Iz‘ « 86 ) 0r=cz-—-m
o [ _'I TTTTTI 1
o [ 1 1 L a7
i NN H 3
Z RETARDER 14 [-= | [ _ | _pemwoer
H _ e <
TRAILER 2 1 85 | 871 I187A ]
X1 6np H BAT Z INDICATOR gr1m==t e oo
o 1 TRAI
2 LAMP - -F--2—————
L e Y ) - 13— ———
SAE ATC LAMP 15 TRACTOR INDICATOR LAMP® P
JUMPER J1587 IE‘ TRACTOR
A INDICATOR BLINK CODE
LAMP SWITCH Sve;[rccH
ATC SWITCH 6 [=="=-===-- 1
ABS m 3RD n ATC ABSOFF 5
LAMP BRK LAMP ROAD
ECU- 4
GND o9
BACKVIEW OF HARNESS CONNECTOR —'-GND"
I II ! Momentary Switch
— — — — — Optional Equipment
Twisted Pair =TP
All unmarked wires should be 16 or 18 AWG.
All fuses should be blade type.
*All connected to a common star ground. 4007397b

X4

Figure 6.10
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6 Wiring Diagrams and Connectors

6S/6M Universal ECU with ESC and Hill Start Aid (HSA) (6S/4M and 4S/4M Configurations are also available)

INLET 1 1 w SAS - FRONT AXLE ABV
@—16 AWG——— GND RIGHT FRONT MODULE[ | ] Iy
VAé‘l/ﬁ'LET . A OVE@ ABS VALVE (SAS) 17 GND 13
VALVE s v v
INLET 3 7
VALVE p—16 AWG ——— GNDE@ T moNT ESC GND| o
OUTLET 6 6 —— oV MODULE
VALVE TERS— 413
INLET 2 2 v LEFT REAR 2
« VALVE @——16 AWG ———— GND ABS VALVE 5
©  OUTLET 5 5 ov
S  VALVE
2 ABV- 7 4
8 INLET 8 ¢ ~ RIGHT REAR DRIVER'S AND n
= VALVE 0 [ TeAWG——— G(;\:’D vt e pressure sensor [ . | X4
£ omer — e
= TP
SENSOR 10 /’_ 10 —_—| RIGHT FRONT
SENSOR 13 — 13 SENSOR 9
SENSOR 11 /"T" 11 —_—| LEFT REAR
SENSOR 14 —# 14 SENSOR 12
TP
SENSOR 12 /" 12 —_—| LEFT FRONT
SENSOR 15 — 15 SENSOR 6
ABV+ 16 5
SENSOR SENSOR ABV+ SENSOR 17 /’_TP 7 —_—| RIGHT REAR ”
SENSOR 18 —/ 18 SENSOR E
BACK VIEW OF HARNESS CONNECTOR
INLET HSA
e [o] sewson [2] i [1] :
HSA SWITCH 4 \’L_l
on HSA LAMP 1 | X4 X
O\HAII\-IEET E SENSOR E SWITCH E 5 TRLABV- 8 GND 8 RSC VALVE 3 X2
§ TRLABV+ 13 1
£ NOTUSED 9
X3 | 0% Iz' ABV: AUX3 S SENSOR 2 : — . ] sroaxie
£ 5 LEFT SENSOR
w SENSOR 5
INLET 3 3 v 3RD AXLE
@—16AWG GND
INLET LEFT ABS VALVE
VALVE IE' SENSOR IE' AUX 4 OUTLET 6 6 ov
SENSOR M n _-_l 3RD AXLE
SENSOR 14 14 RIGHT SENSOR
OUTLET TRL
VALVE IE‘ SENSOR ABV+ IE' INLET 12 12 IV 3RD AXLE
OUTLET 15 ——16AWG p GO’\{,D RIGHT ABS VALVE
BACK VIEW OF HARNESS CONNECTOR
J1587 B 10 fdls 10 J1587 B
J1587 A 1 g 1 J1587 A
SAE
Jie%s IZ‘ TRWL IZ‘ A II‘ J1939 L 1 /’_ 1 J1939 L
H L J1939 H 3 —f 3 J1939 H
BATTERY 8 |- 14AWG — 158 AMP 8 O BAT
ECU+ 7 14AWG—?— 5 AMP 7 ® IGN
ATC E ABS E ECU- E «c
o
=
2
Z RETARDER 14
z _te
X1 GND H BAT ECU+ ° Tl\?l?l%i?OR 2Ly 2 '
< Lamp T - S Lo d
13 === sm oS ——— - = 13— — — — ¢
SAE SAE ATC LAMP 15 TRACTOR INDICATOR LAI -
JUMPER J1587 IE‘ 41587 TRACTOR J
A B INDICATOR BLINK CODE
LAMP J_ SWITCH SWAHCCH
[ ettt == oo -
ATC SWITCH ABS OFF ROAD SWITCH _ L
ABS 3RD n ATC ABSOFF  5[========< 'l
LAMP BRK LAMP ROAD
ECU- 44
GND 99
BACK VIEW OF HARNESS CONNECTOR oo
I II ! Momentary Switch
— — — — — Optional Equipment
Twisted Pair =TP
All unmarked wires should be 16 or 18 AWG.
All fuses should be blade type.
*All connected to a common star ground. 4008457b
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6 Wiring Diagrams and Connectors

6S/6M E8 Universal ECU with Electronic Stability Control (ESC), Hill Start Aid (HSA) and Electronic Air
Processing (EAP) Function (6S/4M and 4S/4M Configurations are also available)

INLET 1 . W sas FRONT AXLE ABV
16 AWG —————— GND RIGHT FRONT MODULE[ | ] 6
VA(I).\{ELET A DVE@ ABS VALVE (SAS) |+ GND 13
VALVE 3 W v
INLET 3 7
VALVE D—16AWG—GNDE@ T ESC GND| o
OUTLET 6 6 —— OV MODULE
VALVE v
INLET 2 2 ™ LEFT REAR 2
« VALVE p—— 16 AWG ————— GND ABS VALVE
S  OUTLET 5 5 ——ov
@ VALVE ECUIGN+ ],
2 ABV- 7
g mer 8 S GRVER DEmAND | ¢
S vaive [ teave——— emnﬂ RIGHT REAR X4
& OUTLET 9 9 —ov ARTY
2 VALVE - PRESSURE
SENSOR 10 10 ___|§'Su"sTo FronT (OPTIONAL) |
SENSOR 13 7 13 COMPRESSOR
SENSOR 11 n ___| LEFT REAR UPLOADER
SENSOR 14 — 12 SENSOR ORYER
™
SENSOR 12 — 12 —_—| LEFT FRONT
SENSOR 15 — 15 SENSOR
ABV+ 16 REAR E—
SENSOR SENSOR ABV+ SENSOR 17 /’_TP 17 —_—| RIGHT REAR ABV
SENSOR 18 — 18 SENSOR
BACK VIEW OF HARNESS CONNECTOR
INLET HSA
st [o] smeon[2] 84 [1]
HSA SWITCH 4 “"s-l
" HSA LAMP 1 | X4 X
e [o] smeon[] siftle] | |5 om0 o — e X3y
© TRLABV+ 13 13
£ NoTusED 9
X3 | Jor E L S SENSOR 2 2 _-_l 3RD AXLE
£ SEnsOR 5 5 LEFT SENSOR
I
3 Y
INLET 3 3RD AXLE
—16AWG GND
INLET LEFT ABS VALVE
VALVE |E| SENSOR IE' AUX 4 OUTLET 6 6 ov
SENSOR 1 n _-_l 3RD AXLE
SENSOR 14 14 RIGHT SENSOR
OUTLET TRL
VALVE |E| SENSOR ABV+ IE' INLET 12 12 v 3RD AXLE
OUTLET 15 9——16AWG p GO'\"ID RIGHT ABS VALVE
BACK VIEW OF HARNESS CONNECTOR
J1587 B 10 ks 10 41587 B
J1587 A n = n J1587 A
SAE
e |z| TRWL IZ‘ A II‘ J1939 L 1 /’_ 1 J1e39L
H L J1939 H 3 —f 3 J1939 H
BATTERY 8 [—14AWG — 15AAMP ——1 8 O BaT
ECU+ 7 [ 14AwG—¢- sAvP —— 7 ® iGN
] =] @ || =
e
2
£ RETARDER
Q
X1 GND n BAT ECU+ = ;I;\TIQ%AE\:?OR
H
s LAMP
3
SAE SAE ATc LAMP 15 TRACTOR INDICATOR LAMP® .
JUMPER 41587 IE‘ J1587 TRACTOR
A B INDICATOR BLg\‘;'II(I_F&DE
LAMP st
ATC SWITCH 6 [~ [=="-===-- 1
ABS 3RD n ATC ABS OFF 5 i
LAMP BRK LAMP ROAD
ECU- 44
GND 99
BACKVIEW OF HARNESS CONNECTOR —.-GND"
I II ! Momentary Switch
————— Optional Equipment
Twisted Pair =TP
All unmarked wires should be 16 or 18 AWG.
All fuses should be blade type.
*All connected to a common star ground. 4012621a
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6 Wiring Diagrams and Connectors

6S/6M Frame-mounted ECU ABS or RSC (6S/4M and 4S/4M Configurations are also available)

*4 VALVES -5 AMP

12V IGN
0R+BATI'ERY = 15AMP *6 VALVES - 10 AMP
14 AWG +12V

TP
Sﬁ';'ﬁg“ mmmmm | (65/4M AND 6S/6M ONLY) 14 AWG +12V
12V =
IGN 5 OR
60 |70 10 AMP*, 14 AWG GND
—I— OUTLET — / ——— 14 AWG GND
ABS VALVE
5 80O 16 AWG COMMON RIGHT 3RD
(6S/6M ONLY) 1
|—INLET ———/ GND BLINK CODE 012 1
SWITCH
4? 90 = i —J)
86 85
/ sf_';‘sg“_-j (6S/4M AND 6S/6M ONLY) 48 " 2
(J> 4 30 87A| ABS LAMP
3 100 *L “‘s., BLINK CODE GND
LRk R LAMP ATC SWITCH
OUTLET— / ' —Q10 3
ABS VALVE ! (OPTIONAL) ?
20 NMO- 16 AWG COMMON—| LEFT 3RD @-cmmemmemecaaaaa ' ----®— ---------------------------------------
6S/6M ONLY] !
____________ B ,—'A_B_s OFF ROAD SWITCH INLET—— / ( ! e ! ATC/RSC LAMP J1587 -B ﬁ_og 2
H ' . f
' ' ' J1587 +A
10 120- - : 26
GND :
'
:
,
X4-BROWN :
(FOR 6 CHANNEL ONLY) !
.
.
'
:
.
.
.
.

TRAIER| ] T :
ABY. N - -012 O1

9. L
p— 7 b+ o ouTLET— e
_ ABS VALVE ABS VALVE L J)
50 8 16 AWG COMMON RIOTT REAR (ErT FRONT COMMON 16 AWG 1 2
[—INLET —/ \— OUTLET
4? 90 = 10 ? 3
F SENSOR \— OUTLET
+ RIGHT REAR — -] ABS VALVE
3 100- L RIGHT FRONT |- common 16 AWG 09 ? 4
OUTLET —K \ INLET
| ABS VALVE
2 10~ 16 AWG COMMON S 8 5
rINLET —]

SEN:

-+ LEFT REAR —— -] Commm— ricHT FRONT ————]
X3-GREEN X2-BLACK

4004031d

SENSOR TP
1 120 Commm—— LeFT FRONT o7 6
Fals SENSOR TP
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6 Wiring Diagrams and Connectors

6S/6M Frame-mounted ECU with ESC (6S/4M and 4S/4M Configurations are also available)

BATTERY o—EWl
TP SENSOR 14 AWG +12V
/ R3RD mmm | 6574V AND 65/6M ONLY) 14 AWG +12V
+12V —
IGN ——"15AMP 14 AWG GND
60 | 70 14 AWG —| GND ——
OUTLET— /
ABS VALVE
BLINK CODE GND
5 80~ 16 AWG COMMON—| RIGHT 3RD SWITCH
(6S/6M ONLY) A)
[—-INLET—/ 86 [ 85 I AUXT o1 07 |01
4? 90 ] o LD-GND
L SENSOR 30 A Rss Lo ds Loz
TRAILER
7 LEFT 3RD — @] (65/4M AND 65/6M ONLY) | L _[__tawe ATC SWITCH ILER
3(5 100 —|_ : §7 | _f__] (OPTIONAL)
OUTLET—/ - ___ T --—-—-_-0’ 0% 03
ABSVALVE | I
20 MO~ 16 AWG COMMON—| LEFT 3RD \ | ATC/RSC/ESC J}fssg;lé oS- B
(6S/6M ONLY) | | LAMP - 16 010 Oa
[— INLET—— / | TORETARDER | DRL‘;E\RI;E ol GND
30 =|
10 120— | 4 PRESSURE —
| TJ'_'E-; DEMAND SENSORSIGNAL | (17 on 05
: I£I_ _LJ 85 : RETARDER -!
87A— L 86-— — — — —l—— — — — _RETARDER- — — — — — 4 — — — — — —
! | Q18 12 06
X4-BROWN | TORETARDER ! ?
| - -ABS OFF-ROAD — — - - — — 4
(FOR 6 CHANNEL ONLY) | : SWITCH (OPTIONAL)
: TRALERWL | J1939-H
——————————— - J1939-L
X1-BLACK
STEERING CAN-L
ANGLE
SENSOR
(SAS) CAN-H
£sc Ub
o1||07 o1
6 ? 70 L_ MODULE
iZI REA:BA‘\IXLE OUTLET—| / GND | INLET
s s 16 AWG COMMON | T A it |- coMMON—— 16 AWG ——0 14| LO 8 éz
J—INLET —/ |- OUTLET ———————
4 9 —é 1509 O3
? © TP ?
SENSOR |- OUTLET
+ RIGHT REAR ABS VALVE
3 100- ]_ RIGHT FRONT |- COMMON —— 16 AWG ——0O16 Q10 ([)4
OUTLET —K I~ INLET
2 10~ 16 AWG COMMON—| ABS VALVE 17 1 [O5
LEFT REAR FRONT AXLE IZ LD-GND !_O ?
INLET —— ABV
[— SENSOR TPl] 4)
1 120 = U — 16T FrRONT——]-018 012 |06
FTE— sensor SENSOR ~TP
— LEFT REAR L o — RIGHT FRONT—/—
X3-GREEN X2-GREEN
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6 Wiring Diagrams and Connectors

4S/4M Frame-mounted ECU with Supervised-Lock-Control (SLC) Feature

+12V IGN
ORBATTERYC ® = T
14 AWG +12V
14 AWG +12V
12v =
16N © 5AMP
60 70 14 AWG GND
14 AWG GND
50 80 l
- anp
BLINK CODE 012 1
SWITCH
40 90 m
86 ) 85
TRANSFER CASE 30 O 874l AssLawp >y n 2
LOCK SIAL
30 100— g7 | BLINK CODE GND
DCDL lafenaan LAMP ATC SWITCH
—% ; F (OPTIONAL) Q1w Q3
2 10 P--mmmmmmmmmm—aaeaa TR T i I
'
ﬂ% K ! ATC/RSC LAMP J1587 -B ﬁ_og 4
== ]
' J1587 +A 4
10 20— 5rrERENTIAL *Differential Lock id is optional in {TORETARDER—30— 8 7 ]
LOCK some vehicles. If you are replacing the ECU ' ! I \ ~4--0s O 3
with a Service Kit, please follow carefully H ! | [
instructions provided on it. ' : ‘_: HE
H
X4-BROWN \ TO RETARDER—87A—) ~t-g5-~----zznnn- RETARDER -------- "ot 07 06
' ]
:
: Pl
N ' ' '
! ' H ]
! P St !
! '
.
:
(IJ O12 O1
o L
outer—| | S INLET
ABS VALVE ABS VALVE = (l)
50 8 16 AWG OMMON —| RIGHT REAR LEFT FRONT COMMON 16 AWG 1 2
I—INLET — / \— OUTLET
4 9
? G TP 10 ? 3
SENSOR \— OUTLET
+ RIGHT REAR — -] ABS VALVE
3 100- l_ RIGHT FRONT - cOMMON 16 AWG 09 ? 4
OUTLET —| / \r INLET
a ABS VALVE
2 10~ 16 AWG COMMON EPTREAR 8 5
INLET —— /
[— SENSOR LLd
10 | 120 Commmm— LeF7 FRONT o7 |os
a TP SENSOR SENSOR Valld
7 LEFT REAR — (R L s RIGHT FRONT —f———]
X3-GREEN X2-BLACK
4012053a
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6 Wiring Diagrams and Connectors

6S/6M Frame-mounted ECU with ESC and Hill Start Aid (HSA) (6S/4M and 4S/4M with HSA and without ESC
Configurations are also available)

Vadld SENSOR

/ R3RD r— (6S/4M AND 6S/6M ONLY) |

—I—OUTLET—

/
COMMON |
[—-INLET —/

—I— OUTLET—

COMMON—|

AN

[_INLET_

60 70
5 80~ 16 AWG
4 90
? /LTP SENSOR (6S/4M AND 6S/
—+ LEFT 3RD — .
3 (5 100
20 MO~ 16 AWG
1 120
T__ HSA _TH_
SWITCH
X4-BROWN
(FOR 6 CHANNEL ONLY)
6 70—
REAR AXLE
ABV
5 5 8 16 AWG

L OUTLET—] /

COMMON —

J—INLET—/

4 9
? ° FTP _ sensor
+ RIGHT REAR — -
3 100- ]_
OUTLET —|
2 10- 16 AWG COMMON—|
F—INLET —
1 120 T
FE— sensor
— LEFT REAR —— -]
X3-GREEN

BATTERY O—Eml

14 AWG +12v
14 AWG +12v
+12V,, —
IGN ——"15AMP 14 AWG GND
14 AWG —| GND ——,
ABS VALVE
BLINK CODE GND
RIGHT 3RD SWITCH
(65/6M ONLY) e HSA O 4)7 &1
8 [ 8 LAMP
i y
o LD-GND
02 ABS TRAILER 01 (58 02
6M ONLY) | L _[__tawe ATC SWITCH ILER
| 87 | (OPTIONAL)
l_ | ® 015 09 O3
ABSVALVE | I
LEFT 3RD | | ATC/RSC/ESC J}f5877+‘é et P 1
(65/6M ONLY) | | LAMP - o) 010 Oa
| TORETARDER | DRL‘;E\RI;E Pl GND
30 =|
| 3 PRESSURE ——|
| ﬂ_ 1 DEMAND SENSORSIGNAL | (17 on 05
| I I [ |
| a5
87A L 85 — — — — —| I —— RETARDER- — — — — — 4 — — — — — — Pl
: TO RETARDER I Q18 Q12 06
| 1
| | - -ABS OFF-ROAD — — |- -|— — -
| | SWITCH (OPTIONAL)
: TRAILERWL | 11939-H
——————————— = JigzgL ——— |
X1-BLACK
STEERING CAN-L
ANGLE
SENSOR
(SAS) CAN-H
ESC Jb
MODULE o1||07 01
GND | INLET
ABS VALVE ABS VALVE L _ ] é
RIGHT REAR LEFT FRONT COMMON 16AWG——014| =08 02
- ouTLET
—é 1509 ?3
L OuTLET
ABS VALVE
RIGHT FRONT |- COMMON —— 16 AWG ——0O16 Q10 (I)4
I~ INLET
ABS VALVE
17 1 05
LEFT REAR FRONT AXLE IZ LD-GND !_O ?
ABV
SENSOR TPl]
Lo — 1T FRONT—F—T]018 012 |06
TP
SENSOR ~
L o RiGHT FRONT——
X2-GREEN
4010643a
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7 SPN, SID, FMI Fault Codes

SPN, SID, FMI Diagnostic Trouble Code List
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7 SPN, SID, FMI Fault Codes
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7 SPN, SID, FMI Fault Codes

POIOSIOD | o1qes1g wSH
i uaaq sey (1Nl i
losues 1oys) SUOIOBUUOD ROLv/OSH/OS3
poads [paym SgY dui pue NOF dul usemiag Buliim pebewep 10 PaPOIIOD 10} 3OBUD « Josues oyl M sav HN2IIQ Hoys L+ 9 4 062
"HN2JI0 Josuas Ybnoiy) 8ouelsisal Swyo 0002-006 AU o usemeq uondnueiul mumm_o_mm_n_
Aynuguon 199YM sav
"Josuas paads | pajqesiq YSH
WYBLI/AB| PAUYOHMS JOU DJB SBIIM JoSuas paads [aaum AJlIsA « | [98YM pajoauuodsip | /D1v/0SH/OS3a
"HNO.IO 10SUSS YBNO.Y} 8OUB)SISI SWIYO 0002-006 AJOA o e S10819p NO3 M savy wnonguedo | g+ S 4 062
"uol}98UU0D pabewep 10 8S00| OU AjLI9A 0} S10}08UUOD PUE B|GEed JOSUSS ‘JOSUSS 308YD o ‘9'] ‘pajoalep usaq pa|gesIq
sey }InoJ1o uado uy 199y Sav
WYBLI/AS| PAYOHMS JOU BJE SaIIM JoSuas paads [9aym AjLIop e ‘pajoslep si | pajgesid YSH
"losuss (¥na1o poys) punoib | /O1v/OSH/OST punois
paads [9aym SgVy oy} pue NDJ 8y} usamiaqg Bunim pabewep 10 PapoIIod 10} 308YD o pUB UoNOBUUOD M Sav 01 POLIOUS L+ 14 4 062
‘puUNoJB pUB UONOBUUOD JOSUSS SV U} U8aMIaq ANNURUOD 10} 308YD o JOSuas ay} pa|qesiq
"HN2JI0 Josuas Yybnoiy} 8ouelsisal swyo 0002-006 AJUOA usamiaq Aununuo) 9oy Sav
‘pajoslep
"Josuas S| (1n2J10 Joys) pa|qesid VSH
paads |9aym SgVy ayi pue NOJ 8y} usamiaqg Buuim pabewep 10 Papo.Iod 10} 308yD abejjon Alepeq /OLv/0SH/0S3 11lvan .
"NO A8y 1no11o Josuas ybnoiy) abejon D ou AJluap o pUE UoNOBUUOD msav 0} pajoys bty € 4 062
pajqesia
"HN2JI0 Josuas Ybnoiyy aoue)sisal SWyo 0002-006 AN JoSuas ay} 25 :
usamiaq Aununuo) [o3Um sav
(%e-/+) %0} 'spue
[EENINIEEINEENEL
‘INFO 10 OOgVYM 19BJU0D o | Buli 8UOo} Jo Jaquinu paIgesid VSH
"9|01YaA 1081100 8y} 40} pawwelBold st NDF yeus Ajluap e 0} Jajowelp all} O1v/0S4/0S3 Msav SI1L 1OLOoU| L+g z z 062
"Uy1e8} Bull SUO} JO JBQUINU J081100 10} 308D 10 uorodoud 8y} ul J— -
“Yorews|w azIs aJl} 10} 309y o | 9oUIBYIP JuEdyIUbIS mw 19esid
2 pepeiop [99UM SaY
sey walshs
‘abeyjon
Ndino 10SuUdS }OA DY 2'0 AJlIeA pue puodas Jad UoRN|oASS B j[ey Je [9ayMm ay} Uin] e .
‘Buiddijo pue Bunnol s|qed Josuas Sgy 408y e o mw%:mm%m_umw_h Nn PaIgesIa YSH
-dijo Buiids Josuss Sgy JO UOKUBSI PUB UOIIPUOD 308D Wy oIy S1INg |- /01v/0SH/OS3
. M| 00} s! oBe)jon M sav deo ay L+€ b 4 062
4198} Jo uolpuod pue Bul auoy Sgy Jo Bununow 3o9y) « .
. ndino Josuss ‘ebie| pajgesig
InounJ gny aAISSaoxa 1o sBulieaq [9aym 8s00| 10} 308yD o 001 51 deb 11e 1osus 25
‘peay JoSuas Sy JO UOIPUOD 308YD) 1St : S [eeUM Sav
‘Bui 8Uo} Yono} 0} J0suSS [9aYM ISnipy
Josuag paads [9ay Juoid Wby
uonoeay Wb 9po)
uonoy asne) weshs Buruiem uonduasag suig [1E] ais NdS

4010646a

o
o
N~
S
=]
(<5}
2
=
)
<
o
—
y
2
=
=
©
=
o
]
=
©
S
j =
<
=
[}
i<
£
=]
=
o
(%]
o
<
=



7 SPN, SID, FMI Fault Codes
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7 SPN, SID, FMI Fault Codes

"A}981100Ul pajUNoW
aq few NO3 "ybly ———
"W XOg100.L Ul uondo jesai ay) Buisn Aq 1o uomubl ayy BulloAo Ag N 19saY « | 00} S| 189S0 paules| ‘_Em.EQw_woo,q
“uoneoyloads ayi o ajqisneid | pajgesiq OSY M savy “BunUNop 9+8 14 ¥5¢ 629
N3O Jad se uoneoo| 1091109 Ul pue pajaAd| ‘pajunow A|a1ndas si NOJ au} eyl AJlIaA 10U S| UOl}eI8|900. Jom_
[elore|
painseaw ay]
"W XOg100.1 ul uondo 18sa1 ay) Buisn Aq 1o uoubi ayy bulpho Aq N3 1esey sbues
we e : i : °| jomosi au A abuey Jo in
uogeoyeds | 1310 a_wooow _hwh_ poigesig OSH | M sav Emsw_hw_oﬂoow o+e | € | vsz | 629
N3O Jad Se uoneoo| 1021100 Ul pue PajaAsd| ‘pajunow AjaJndas st NDJ aul 1eys AjlIaA « paInseow ol |
'}081102 Jou
S| UOIIBDIUNWIWIOD PoIgESIa YSH
‘Pajre} sey NO3 NO3 [eusdi| \O.E\o.mm_\omm_
oy} ajeolpul Aew sjsisiad [|is }ney ji ‘Bunsa) peoj pue spunoib ‘siemod Buoayo Jayy e ‘Bunsay) onsoubelp [P +
‘}s8) peo| pue spunoib ‘siemod NDHJ SV 309Yo ‘sisisiad Jne} §| « Buunp Buoj 0o} J— msav 31 | e+8 ct vse 629
"W XOg100.1 ul uondo 18sa1 sy} Buisn Aq 1o uoubi ay) Buljoho Ag NDJ 19seY « | PaleAlOR USaq aABY mw 19esid
Kew sanje) "'sasned 193Um sav
a|dnnw ase aiay
199UM
‘Buiddijo pue Bunnos ajqed Josuas Sgy ¥09y) e uaALQ Uo }ne4
‘dijo Bulids Josuas Sgy JO UOIUBISI PUB UOIIPUOD 308YD ‘awl | 1 pajgesia O1v awl]
"UY199} Jo uolpuod pue Bul suo} sgy Jo Bununow 3o8y) e Buoj Ajjewsouqge pajgesia uoleAoYy .
‘INounJ gny aAISS89Xa 10 sBulieaq [9aym 8S00| J0} 308U e | UE JOj POJBAIIOE SEM 0SH/0S3a msav J0}e|NPO b+e 6 vae 629
‘peay JoSuas Sgy JO UOIIPUOD %08YD) e loje|npow sSgy uy OAISS90X]
‘Bull 8UO} YONO} 0} J0SUSS [98YM ISNIpY pajqesiq
[98UM SavY
uopoeay b1 8pod
uondy asne) weyshs Bujusem uonduasag g [|E] ais NdS

4012658a

(-4
N
~
[
T
=

o
o
N~
S
=]
(<5}
2
=
)
<
o
—
y
2
=
=
©
=
o
]
=
©
S
j =
<
=
[}
i<
£
=]
=
o
(%]
o
<
=
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Reconfiguration Procedure

How to Reconfigure an ECU (E Version)

Before reconfiguring the ECU, contact WABCO North America at
855-228-3203 for additional information.

E version ECUs will automatically learn and memorize the following
components if they are connected at start up:

e ATC valve
e Retarder relay or third brake relay
e Datalink SAE J1939

e Auxiliary inputs and outputs 1-5

NOTE: Depending on the ECU configuration (RSC, ESC or HSA), ATC
Valve and auxiliary 1 through 5 cannot be reconfigured to remove
these components. Only the retarder relay is memorized or cleared.

Once these components have been memorized, the ECU will look for
them at each start up. If a memorized component is not present, the
ECU will record a fault. For example, if an ATC valve is memorized,
but is not present at the next start up, the ECU records a fault. This
can occur if an ECU is moved from one truck to another and one or
more of the memorized components are not available on the new
truck. If this occurs, use TOOLBOX™ Software to reconfigure the
ECU. If you do not have TOOLBOX™ Software, follow the manual
reconfiguration instructions in this section.

TOOLBOX™ Software

NOTE: For complete instructions for using TOOLBOX™ Software,
refer to the TOOLBOX™ User’s Manual, TP-99102.

To reconfigure the ECU with TOOLBOX™ Software, use the Reset
Memorized command.

Select Reset Memorized from the pull-down menu to tell the ECU
to reset the memorized or “learned” components. Figure 8.1. If you
are using TOOLBOX™ Software version 11 or higher, choose
Components, Memorized Components and Reset Memorized.
Figure 8.2 and Figure 8.3.
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Figure 8.1
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ATC

RSC
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Memoarized Components
Lamps

Retarder Relay

Data Link

= WABCO Toolbox — Pneumatic ABS Diagnostics

System Display | Componentsp, Utilities Help
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Figure 8.2




. WABCO Toolbox — Memorized Components x|
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[ Engine Data Link P Awe 3
F arc F Auc 4
[ Retarder Relay M Aux s
[ Driveline Retarder ¥ Front Axle - Dif, Valve
¥ Engine Retarder ¥ Hot Used
[~ Exhaust Retarder [~ Trailer Warning Lamp
Ty
Reset Memorized | | Close
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Figure 8.3

NOTE: Vehicle Ignition must be cycled and vehicle test driven over 4
mph (6.4 kph) to complete reset memorization.

Manual Reconfiguration

Refer to Table C and Figure 8.4 for information on manual

8 Appendix |

reconfiguration.

Table C:

Action Result Reason

1. Turn the ignition ON. The ABS lamp displays the ABS system Stored faults cleared, no active faults

2. Pressand hold the blink switch  configuration code:
for at least three seconds. One blink: 65/6M 6X2

Two blinks: 45/4M
Four blinks: 6S/4M
Five blinks: 6S/6M 6X4

NOTE: Do not hold this switch
longer than seven seconds.

NOTE: The ABS lamp may display eight quick
flashes before the system configuration code
begins.

present. Continue with reconfiguration.

NOTE: The reconfiguration procedure
cannot be conducted if there are active faults
present. These must be repaired before
proceeding with the reconfiguration.

WABCO Maintenance Manual MM-0112 (Revised 07-18)
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Action Result

Reason

Observe the ABS and ATC lamps. The ATC lamp comes on and stays on.

A complete ATC system — including an ATC
lamp — is installed. If not, the ATC lamp will
not come on.

The ABS lamp will continuously blink the system
configuration code.

ECU reconfiguring the system.

The ECU checks the following components
and reprograms itself based on the new
system;

e ATC valve
AND/OR

e Retarder relay
AND/OR

e Datalink J1939

While the configuration code is
flashing, press the blink code
switch three times (one second
each, with a one second pause
between each).

The ABS lamp displays four quick flashes,
followed by a continuous display of the system
configuration code.

NOTE: The system configuration code continues

Turn the ignition OFF until ignition is turned OFF.

Successfully reconfigured.

A system reconfiguration is illustrated below:

Continues
until

ol

Pause power is
4s

Pause
4s

RO ECECE

IGNITION ON
‘ 1s -1s -1s
SWITCH
3 Second s -1s
Hold
ATC Reset
Confirmation
Ny ~_|Pau: ~ vy v.|Pause| ., -~ \-|Pause|., > \. Pause Pause
SChimEe i Eae pateaanl | | i |1 i
SystemID SystemID System ID
(2) (2) (2)

(2)

turned off

SystemID SystemID System ID

(2) (2)

O

Light ON*

ATC Lamp — Dyno Function (remains lit for entire test)

*ATC Lamp will light only if ATC is connected.

1003371a

Figure 8.4
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E4 ESC End of Line Calibration
Procedure

This procedure is performed as part of the final assembly of the
vehicle at the manufacturing site. Also, this procedure must be
performed in the field by a trained technician if components are
replaced such as the Steering Angle Sensor (SAS), the Electronic
Stability Control (ESC) module or the ESC Electronic Control Unit
(ECU). This calibration should also be performed when a major
steering repair or replacement has taken place.

The process consists of two operations. The first one is the SAS
Calibration while the vehicle is stationary, followed by the ESC
Initialization while driving the vehicle. The status of the ESC End of
Line (EOL) procedure can be verified using one of the following
allowed faults.

e SAS not calibrated — SID 89, FMI 13
e ESC initialization required — SID 88, FMI 13
e ESC initialization not completed — SID 88, FMI 1

A\ CAUTION

Additional faults must not be active. Any other faults must be
resolved before one of the main menu items is available.

NOTE: To prevent incorrect activations, SAS Calibration and ESC
Initialization must be done separately. It is necessary to perform the
SAS calibration prior to the ESC initialization.

For any questions or assistance, please contact WABCO North
America Customer Care at 855-228-3203 or visit wabco-na.com
for further details.

SAS Calibration

NOTE: The SAS Calibration must be done after a front wheel
alignment has been performed.

Depending on the software version used, there will be two options to
communicate with the vehicle:

e [f you are using TOOLBOX™ Software version 11 or higher and
a vehicle with ECUs E4.4b or higher, Tractor ABS J1939
communications can be possible. Figure 9.1.

e J1708 communications are possible with any TOOLBOX™
Software version and any ABS ECU. Figure 9.2.

9 Appendix Il

- WABCOTOOLBOX 115 - 2
WABCO
TOOLBOX™
s "“Qs'. Lo L
'1 | OnGuard ___|
[ N 7 |
HRDE \a ¥
'p‘: | 6& :
[ vses |
y *%3
|~ =y
ot ]
4010611a
.2Z. WABCO TOOLBOX J1 708 Diagnostics =10] x|

System Setup  Help

. E HABS
§ -

FLM ;A|HSS|
e |2eli|

4010612a

In the Main Menu, select J1939 Tractor ABS or J1708 TOOLBOX™,
then Tractor ABS. The ABS Main Screen will appear. Figure 9.3 and
Figure 9.4.
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& WABCO ABS

Tractor ECU  Display Component Tests | ESC Menu | Help

ill" %' TFME End of Line A
id @ wes |11 ~2=) e ESCS Update /'“’J

L]
ECU Information Wheel Sensor

4010689

e [fyou are using TOOLBOX™ Software version 11 or higher, click

4010672a
on “Components” button. A drop box will appear, Select “ESC”
m then select “Start EOL”. Figure 9.6 and Figure 9.7.

| Tractor £CU. Display - Componert Testy ' £SCMenu - Help .=, WABCO Toolbox - Pneumatic ABS Diagnostics
e eld | o |ATC] ans

| QAT L == "8 ) System Display | Conpeneke Ukies el
ECU Information ‘Wheel Senzor ABS
ECUI Type [casiian RFM MPH
Configueation = Lelt Front 7 [i]
Past Numbes 4008553010 Fiight Front f<7? i} RSC
Mansfactse Date [ors Lt 2nd k7 6 ESC
Serial bt [ozmoor || Fighiand = MWE Hill Start
Sottware Rev. [ZTH Lelt 3d k7 fo
Engine Dicka Link EEL T Base F "fmﬂ*\'“ zed Components
Faultz Leamed Componenls
Wone  Evobng  [fione  Steeed W ATCValve @ Retader Felay ¥ Diata Link Proc Lamps —
Contiol Stalus Switches Volages
e - ABS T n.,,;.'ﬁa T ;:::Lnkdﬂ Relay
ABS Fletuder o — o || Stz n% = T
Aotk B (e e tem ::I:s»em L
ATC Engine — | [T e 4010674a

| ATC Encbled 4

4010673a Figure 9.6
Figure 9.4
To access the ESC EOL:

® From the bar menu at the initial screen, click on the “ESC Menu”
button. A drop-down box will appear. Select the option “End of
Line.” Figure 9.5.
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5 WABCO Toolbox - Components - ESC

[ Comorencsos [l Eccomn |

ATE Swich Stats: o
I

Sumiser of Bisdl Engene Control P
Evente

Park Beake Slatus: [oFF Aumienr of Roll Bewke Coninal
I [

Brake Swich Siat e (73 Neyrmbsar cf Yirer Tngires Conerod

Events

Pressurs temior | BhEm

Burmbsee of Yawr Beahe Contrel b
Frents:

ESC Measurement Data Sreering Ratio Data

To8 et [ Comoots et Raght

Stoering Angle Cttaat i Sgreee (3 p

ESE ibociele Ofiset [y T3 degrnen:

Har EOL mcwio | Clase |

4010675a

Figure 9.7

In the message box that appears, click the “SAS Calibration” button.

Figure 9.8.

SAS Calibration
.

N

ESC Initialization

4010676a

Figure 9.8

NOTE: If SAS has NOT been replaced but vehicle has had an
alignment performed or other steering components have been
replaced, it is necessary to recalibrate SAS regardless of current
calibration. Figure 9.9 may appear if unit has had SAS calibrate at
some point. Click on Yes to recalibrate SAS. Figure 9.10.

NOTE: The vehicle needs to be sitting still during SAS calibration.

SAS already calibrated SR L2

The Steering Angle Sensor has already been calibrated.
Would you like to calibrate it again?

Yes No

4010677a

Figure 9.9

NOTE: Depending on your version of TOOLBOX™ Software, the
message in Figure 9.9 may appear. If it does, always click “Yes” to
recalibrate the Steering Angle Sensor in order to complete the ESC
Initialization.

Test Status
Preparing to calibrate the Steering Angle Sensor (SAS)...

Make sure the front axle wheels are in exact straight ahead
position,

Press Continue or the Space Bar when ready.

ATC Lamp Status

ON
Q T
Continue L _________ _lf:l_ggr-_ __________

4010678a

Figure 9.10

The message will let you know when the SAS has been calibrated.
Once the SAS is calibrated, press the “Close” button or the space
bar to continue. Figure 9.11.

WABCO Maintenance Manual MM-0112 (Revised 07-18)
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Test Status
The Steering Angle Sensor is calibrated,

Press Close or the Space Bar to exit.

ATC Lamp Status

—
Lt
L]

4010679

The SAS calibration is now completed. The ATC lamp will blink
continuously to inform driver ECU is in learning mode.

If SAS calibration fails; recheck the SAS connection and verify SAS
mounting. Cycle ignition and retry SAS calibration again.
ESC Initialization

Access the ESC EOL menu as in SAS calibration but instead in the
message box that appears, click the “ESC Initialization” button.
Figure 9.12.

SAS Calibration

ESC Initialization /

4010680a

WABCO Maintenance Manual MM-0112 (Revised 07-18)

Check the message box that appears. Press the space bar or click
the “Continue” button when ready to proceed. Figure 9.13. The ATC
lamp will start blinking to inform driver ECU is in learning mode.

Test Status
Preparing for ESC Initialization...

ESC Initialization consists of two steps:
- Straight Driving
- Steering R atio Calculation

Press Continue of the Space Bar to begin Straight Drving.

ATC Lamp Status

. (471
Continue i _ Close

4010681a

Tip: Carefully follow the instructions that appear in the
message hox. Figure 9.13. Once the ESC initialization is
started, the messages will automatically change as the
requirements are met. DO NOT click the “continue” button
again as this may cause the process to fail. The ESC
Initialization procedure requires the vehicle to be driven.

NOTE: If SAS calibration was completed before ESC initialization, the
ATC lamp will be continuously blinking before ESC initialization
begins. Figure 9.14.
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Test Status
Straght Dinng Adpustment

Diive straight ahead for about 800 feet &t a minimum speed
of 15 mph. Comering is allowed in between strasght drives.

When straight dinving is complete, the ATC lamp will stop
blinking and always be ON,

ATC Lamp Status

AN — e
CJ B
Continue Close
4010682a

Figure 9.14

The straight driving adjustment can be done in segments as the ECU
will accumulate the information until the 800 feet is reached.
Cornering and stopping is allowed as long as calibration is done
within the same ignition cycle.

When the Straight Driving Adjustment is completed after ECU
accumulated 800 feet of straight driving, the ATC lamp will stop
blinking and will remain ON.

NOTE: Certain vehicles may not require you to perform the turning
portion of the ESC initialization steering ratio calculation process. For
these vehicles, the ATC lamp will go out. Follow the instructions on
the screen.

The screen will automatically change to the next portion of the
procedure. Figure 9.15.

Test Status
Calculation of Steering Ratio...

With the vehicle stopped, tuin the steering wheel 360
degrees in either direction then accelerate slowly untl the
ATC lamp starts blinking (st about 12 mph). Keep the same
conditions until the ight tumns off.

ATC Lamp Status

"“ﬁ o

i

Continue

4010683a

Tip: The vehicle MUST come to a complete stop before starting
the steering ratio calculation and turning the steering wheel
360 degrees for the first time.

Once steering wheel is turned one revolution in either direction
(360 degrees) accelerate slowly until 12 mph (19 kph) is reached.

Continue driving in a circle until the screen automatically changes to
inform the steering ratio is being calculated. Maintain the vehicle
speed and conditions (approximately 8 seconds) until ATC lamp
turns off.

The screen will automatically change to the next portion of the
procedure. Figure 9.16.
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Test Status

Tum steering wheel to 350 degrees to the RIGHT at the
same conditions

The ATC lamp will 9o on at strasght driving and blink. agam
leaming conditions on the other side are met.

Keep these conditions untll the ATC lamp tums OFF
[approsomately 8 seconds)

ATC Lamp Status

[ On |

-
s ot

L Close

Continue

4010684a

Figure 9.16

Tip: The vehicle does not have to come to a complete stop
before turning the steering wheel 360 degrees in the other
direction but it is recommended to make sure wheels are in
the straight position before making the turn.

Turn the steering wheel 360 degrees in the opposite direction and
repeat the driving conditions. The ATC lamp will start blinking when
the required conditions are met. Keep driving in those conditions
(approximately 8 seconds) until the lamp turns off.

The screen will automatically change to show ESC End of the Line
data and ratios. Figure 9.17.

Make sure to stop the vehicle once steering ratio calculation has
been completed.

NOTE: The circle driving (Calculation of Steering Ratio) can be done
in segments as the ECU will accumulate the information until the
desired distance is reached, but must be done within the same
ignition cycle. The calibration requires driving in both directions with
the steering wheel rotated 360 degrees.

WABCO Maintenance Manual MM-0112 (Revised 07-18)

ESC End of Line Data

—

Steerng Ratio Right 210

—

Steering Ratio Left

Steerng Angle Offset

Enter Vehicle Number I

Enter Comments [optional)

;h“

4010685a

Figure 9.17

With the vehicle stopped, ESC End of Line Data with the Steering
Ratios and Steering Angle Offset values will appear. The data can be
saved or printed for maintenance records. If saving or printing is not
desired, click “Close”. The next screen will automatically appear to
complete the ESC initialization. Figure 9.18.
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Test Status

To finakze the ESC intiakzation § is necessany to cycle the
igrition of the calculated values wall be lost!

Please close this wandow and CYCLE THE IGMITION

Press Close 1o el

ATC Lamp Status

- off

f ] i
i Close |

4010686a

Figure 9.18

For the ECU to be able to save ratios and ESC EOL data, the ignition
MUST be cycled. With the vehicle stopped, close window that
appeared and cycle the ignition for around 10 seconds.

NOTE: Power down cycle time and sequence will vary amongst
vehicle manufacturers. Some vehicles might require the key to be
removed from the ignition for ignition power to be completely turned
off. Please follow the vehicle manufacturer procedure to make sure
ignition is turned off.

When the ignition is turned back ON, check that no active or stored
faults are logged in the ECU and that the ABS and ATC/ESC warning
lamps are OFF. Figure 9.19 and Figure 9.20.

I"racthCU Display  Component Tests  ESC Me

s | T ) O P 5]

ECU Information Wheel Sensm
ECU Type [Castimey AP MPH
Configuaation [esem = || LenFioce [e7 [
Part Humbss [+o0ese3ai0 | | Fiot Fiost T
Manudacture Date CEE Left 2ned T [
Senal Numbes fomoor Fighi 2nd kK [T
Soltware Rev. [3TH Leht 3rd e ey
Ergrss Data Link B Fiight id kr
Faults Leained Components
Wone  Evatng  [fione  Sioced [ ATCVave [ Fletader Pk 7 Data Link
Contiol Status Swlchaz Volages
A Brake - ABS [ Diagonal 1 ns
el T — ai Disgonal 2 Iﬁs_
ATC Brake for .ola?‘ ATC Tl :I:'SM - %
S or [ [wa [ Imeh)

| ATC Enabled

4010687a

Figure 9.19

4010688a

Figure 9.20

The ESC EOL Initialization procedure is completed.

NOTE: If ESC EOL initialization was not properly completed and/or
ratios correctly saved, code SID 88 FMI 1 will be active. Follow the
ESC initialization again and make sure each portion is successfully
completed. Make sure ignition power down is completed for the ECU
to successfully save data.

WABCO Maintenance Manual MM-0112 (Revised 07-18)
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E8 ESC End of Line Calibration
Procedure

This procedure is performed as part of the final assembly of the
vehicle at the manufacturing site. Also, this procedure must be
performed in the field by a trained technician if components are
replaced such as the Steering Angle Sensor (SAS), the Electronic
Stability Control (ESC) module or the ESC Electronic Control Unit
(ECU). This calibration should also be performed when a major
steering repair or replacement has taken place.

The process consists of two operations. The first one is the SAS
Calibration while the vehicle is stationary, followed by the ESC
Initialization while driving the vehicle. The status of the ESC End of
Line (EOL) procedure can be verified using one of the following
allowed faults.

e SAS not calibrated — SPN 1807, FMI 08
e ESC initialization required — SPN 520210 FMI 14

A\ CAUTION
Additional faults must not be active. Any other faults must be
resolved before one of the main menu items is available.

NOTE: To prevent incorrect activations, SAS Calibration and ESC
Initialization must be done separately. It is necessary to perform the
SAS calibration prior to the ESC initialization.

For any questions or assistance, please contact WABCO North

America at 855-228-3203 or visit wabco-na.com for further details.

SAS Calibration

NOTE: The SAS Calibration must be done after a front wheel
alignment has been performed.

The E8 software version requires TOOLBOX™ Software version 12
or higher to communicate with the vehicle. Pneumatic ABS J1939
must be used to complete the end of line procedure.

In the Main Menu, select Pneumatic ABS (J1939), the ABS Main
Screen will appear. Figure 10.1 and Figure 10.2.
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To access the ESC EOL:

e From the bar menu at the initial screen, click on the
“Components” button. A drop-down menu will appear. Select the
option “ESC.” Figure 10.3.
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On the screen that appears, click the “ESC EOL” button.
Figure 10.4.

.. WABCOTOOLBOX - ESC —
ATC Status Event Counters
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EOL Satun.  Complate Lt Flhi
Shoreng Argle Dl 0 O o, na nE
ESC Mokde CHedt| 00 70 Dogrees: 228 M4
S E ESC Wl (=™
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=

Figure 10.4

NOTE: If SAS has NOT been replaced but vehicle has had an
alignment performed or other steering components have been
replaced, it is necessary to recalibrate SAS regardless of current
calibration.

NOTE: The vehicle needs to be sitting still during SAS calibration.

To complete the SAS Calibration, position the steer axle tires straight
ahead and click “SAS Calibration”. Upon successful calibration, the
status box will display “SAS Calibration message sent successfully”.

Figure 10.5.

-
«%» WABCO TOOLBOX - ESC Menu

I::|E|

SAS Calibration

ESC End of Line Selection

ESC Initialization I

!! !!! message g ; SUCCB!! !’

Close |

4012626a

The SAS calibration is now completed. Click the “Close” button to

close the screen.

If SAS calibration fails, recheck the SAS connection and verify SAS
mounting. Cycle the ignition and retry SAS calibration again.

ESC Initialization

Access the ESC EOL menu as in SAS calibration, but instead in the
message box that appears, click the “ESC Initialization” button.
Check the message box that appears. The ATC lamp will start
blinking to inform driver ECU is in learning mode. Figure 10.6.

WABCO Maintenance Manual MM-0112 (Revised 07-18)
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“4 WABCO TOOLBOX - ESC Menu Lo [ B S

ESC End of Line Selection

SAS Calibration ESC Initialization |
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ESC is in calibration mode.

You now need to drive straight ahead for 273 yds (250 m) at a speed
of 12 mph (20 kph) or higher. & dossn't need to be all at snce, tums
are allowed. The ECL will accumulate your straight driving until the
required distance has been met

Cnice the required straight distance driving has been accumulated,
the ATC lamp should quit blinking and should go solid on, then
making & tum in either direction should tum the ATC lamp off
indicating the ESC Initialization is complete.

Close |

4012627a

Figure 10.6

Tip: Carefully follow the instructions that appear in the
message box. Once the ESC initialization is started, the
messages will automatically change as the requirements are
met. DO NOT click the “continue” button again as this may
cause the process to fail. The ESC Initialization procedure
requires the vehicle to be driven.

The straight driving adjustment can be done in segments as the ECU
will accumulate the information until the 273 yards is reached.
Cornering and stopping is allowed as long as calibration is done
within the same ignition cycle.

When the Straight Driving Adjustment is completed after ECU
accumulated 273 yards of straight driving, the ATC lamp will stop
blinking and will remain ON.

Once the straight driving portion of the calibration is completed,
make a left or right turn to complete the initialization procedure. At
this point the ATC lamp will turn off indicating the ESC initialization
was successful.

For the ECU to be able to save ratios and ESC EOL data, the ignition
MUST be cycled. With the vehicle stopped, close window that
appeared and cycle the ignition for around 10 seconds.

WABCO Maintenance Manual MM-0112 (Revised 07-18)

NOTE: Power down cycle time and sequence will vary amongst
vehicle manufacturers. Some vehicles might require the key to be
removed from the ignition for ignition power to be completely turned
off. Please follow the vehicle manufacturer procedure to make sure
ignition is turned off.

When the ignition is turned back ON, check that no active or stored
faults are logged in the ECU and that the ABS and ATC/ESC warning
lamps are OFF.

To check ESC system status, open the ESC menu and click the “ESC
Info” button. Figure 10.7.

. g
+4 WABCOTOOLBOX - ESC =

ATC Status

ATC Switeh St |OFF

= | E
Event Counters

Roll Engine Fvents: (28828

Park Brake Stan:  [ON Roll Rrake Fvents: 18528

Brake Switch She:  [OFF YowEngine Eventy (7984
[ze

Pressure Sensor Rebs.  [00pm YowBrake Evends.  [13

ESC Measurement Data Steering Ratio Data

EOLStts: [Compiete Left Right
Slwerng Angn Ol [ g Ulegrees:  [214 2
ESCModule Ot [12.3 F20 Dugrees: £ 208

ESCEOL i ESC Inte Close i
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Figure 10.7

The ESC Information screen will display the ESC straight driving,
Steering Ratio Learning, and ESC End of Line Status as “Complete”.
Figure 10.8.
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ESC Information

ESC Module Mounting: |F!ear Facing

Steering Wheel Sensor: Inverted

ESC Learning State

ESC Straight Driving: Complete
Steering Ratio Leaming: [Comn!ae

ESC End OfLine Stabs:  |Complete

4012629

Figure 10.8

The ESC EOL Initialization procedure is completed. Click the “Close”
button to close the screen.

NOTE: If ESC EOL initialization was not properly completed and/or
ratios correctly saved, code SPN 520210 88 FMI 14 will be active.
Follow the ESC initialization again and make sure each portion is
successfully completed. Make sure ignition power down is
completed for the ECU to successfully save data.

WABCO Maintenance Manual MM-0112 (Revised 07-18)
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Aftermarket Programming

Aftermarket programming is a method of servicing most pneumatic
ABS ECUs. Instead of swapping one fully programmed ECU for
another, programmable ECUs can be stocked at the point of service
and programmed using a purchased configuration file. The process
can be completed in the following steps.

1. Acquire a programmable replacement ECU from Meritor’s
Commercial Vehicle Aftermarket.

2. Install the replacement ECU into the vehicle.

3. Acquire a configuration file from https://
wabco-na.snapon.com.

4. Load the configuration file into the ECU using WABCO's
TOOLBOX™ Aftermarket Programming application.

NOTE: Aftermarket programming does not change the
functionality of the ABS-based safety system as installed in the
vehicle.

Minimum Requirements for Aftermarket
Programming

Before ordering a programmable ECU, ensure you meet all of the
requirements to program the ECU on the vehicle.

1. Aftermarket programming requires J1939 communications.
Any J1939 RP1210 diagnostic adapter such as the Nexiq
USB-Link™ 2 can be used for programming.

2. Aftermarket programming requires a minimum version of
TOOLBOX™ Software.

Table D: Minimum Requirements

Minimum TOOLBOX™
ECU Type Software Version
E4 250 kbaud 11.5
E4 500 kbaud 12.2
E8 250 or 500 kbaud 12.2

3. Aftermarket programming requires a user account with https://
wabco-na.snapon.com to purchase configuration files.

4. Configuration files must be purchased using a credit card or
blanket PO with pre-approval.

NOTE: Vehicles equipped with a 6-pin diagnostic connector likely do
not have J1939 communication to the ABS ECU available, so
aftermarket programming will not be possible.

WABCO Maintenance Manual MM-0112 (Revised 07-18)

NOTE: If you do not have the required diagnostic adapter or
minimum version of TOOLBOX™ Software, these items can be
purchased at https://wabco-na.snapon.com.

If you do not meet any of the above requirements, a fully
programmed ECU can be purchased from Meritor Aftermarket by
contacting their customer care at 888-725-9355, Option #4.

If you meet all of the requirements, proceed with the following
Aftermarket Programming procedures.

Aftermarket Programming Procedures

Step 1: Acquire a programmable replacement ECU
from Meritor’s Commercial Vehicle Aftermarket by
calling 888-725-9355.

Meritor Aftermarket will provide the proper aftermarket
programmable replacement ECU for the vehicle being serviced.
Regardless of order method, Meritor Aftermarket will ship a
programmable ECU replacement if one is available. Programmable
ECUs are clearly identified with a large orange sticker indicating it
must be programmed. Programmable ECUs are also shipped with
an instruction sheet explaining how to complete the service
operation. Figure 11.1.
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Step 2: Install the replacement ECU into the vehicle.

The programmable ECU should be installed in the vehicle in the
same manner and location as the ECU being replaced. Connect all
electrical connectors.

NOTE: Aftermarket programmable ECUs are backwards compatible
with the ECUs they replace, so there should be no modifications
required to either the mounting or electrical connections.



When the replacement ECU is installed, the ABS lamp will be lit due
to an active DTC:

SID SPN FMI
253 630 2

Description

Calibration Memory — Wheel
Parameter Incorrect

NOTE: This DTC will clear after a configuration file has been
successfully loaded into the ECU. The ABS lamp will remain on until
the vehicle has been driven above 4 mph (6 km/h).

Step 3: Acquire a configuration file from https://
wabco-na.snapon.com.

Configuration files are available for purchase at https://
wabco-na.snapon.com. Begin by either creating an account or
logging into an account created during a previous purchase from the
site. Figure 11.2.

NOTE: If you purchased TOOLBOX™ Software, then you already
have an account, and that account information should be used to
log in.

WABCO v arm ot gt . 11
T
i ===
[
4012630a

Click the Aftermarket Programming Configuration Files button at the
top of the screen.

NOTE: If TOOLBOX™ Software is not available at the point of
service, it can be purchased by clicking the TOOLBOX™ Software
button. Figure 11.3.
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WABCO Y-

a0

4012631a

Enter the part details for the vehicle being worked on and the part
being replaced. Figure 11.4.

e The VIN must include all 17 characters.
e The part number of the ECU being replaced must be entered.

e The serial number of the ECU being replaced may be entered,
but is not required.

COMFIGFILE & A 4 [
* ah'!- Aftermar ket Programmin @ Configuraticn Fi
o W The configuration file is provided ba
Pl i The configuration file is provided ba (
s s

#r - Cptiona
Calculate Price

4012632a

The next screen will show the details of the configuration file linked
to the part number and VIN combination entered. The price for the
configuration file will also be displayed. Verify the VIN, part number
and details of the ECU functionality match those of the ECU being
replaced. If this information is correct, click the Add to shopping cart
button. Figure 11.5.

WABCO Maintenance Manual MM-0112 (Revised 07-18)
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Part Details

4012633a

After the configuration file has been added to the shopping cart, the
shopping cart will be displayed. Clicking Proceed to Checkout will
step through the configuration file purchase process. Figure 11.6.

Thasa are tha Itams in your shepping eart.

Froduct Hame Quantity Unit Price Subtstal
rogramming Configuration File 1 §354.87 $354.47

X an
Taotal Amount: $354.87

Empty Cart Proceed Ta Chedout

Apply.
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The first step in the checkout process is to verify contact
information. The information will automatically populate based on
login information; all fields can be edited. When the correct contact
details are displayed, click Bill to this address. Figure 11.7.
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wtails for this Order

below to identify the contact detads for the persan who will be recesving this order.
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Figure 11.7

The select payment method screen appears next. Enter the credit
card information for the purchase, or select an alternative payment
method. Once the information is entered, click Pay by Credit Card.

NOTE: Purchasing the configuration file by credit card is
recommended for immediate download of the configuration file.
Users of other payment methods may experience a delay while
payment is processed. Figure 11.8.
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Figure 11.8



The final screen of the purchase process allows the details of the
purchase to be reviewed before placing the order. If all of the
information is correct, check the box acknowledging the terms and
conditions of the purchase and click Place Order. Figure 11.9.

4012637a

The order will be processed, and a link to download the
configuration file will be displayed. Click the hyperlink to download
the configuration file. Figure 11.10.

NOTE: The link will remain available for seven days. The
configuration file download must be completed in that time.

Thank you for your order!

4012638a

The following message will be displayed regarding the
recommended file storage location. Press OK to continue with
saving the file. Figure 11.11.

11 Appendix IV

Flease store in the AMProg folder.

4012639

When the following screen is displayed, press Save to continue with
saving the file. Figure 11.12.

-
File Download =5

Do you want to save this file. or find a program online to open
it?

Mame: 3HSDGAPNGFN609900_4008623100.E4
Type: Unknown File Type, 496 bytes
From: meritorwabcobeta.nexig.com

i ] [ me ] (oo )

s While files from the Intemet can be useful, some files can potentially
l-gl ham your computer. ¥ you do not trust the source., do not find a
= program to open this file or save this file. What s the risk?

L ——

NOTE: Save the configuration file to a location that can be accessed
while connected to the vehicle. The Aftermarket Programming
application will allow the selection of the file from any location.

4012640a

Step 4: Load the configuration file into the ECU
using WABCO’s TOOLBOX™ Aftermarket
Programming application.

Begin by verifying you have the correct version of TOOLBOX™
Software. First locate the software version on the WABCO label on
the ECU. An example of the cab ECU label is shown, and the ECU
software version is circled. Figure 11.13.
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The programmable ECU label will read E4F, E4C, or E8C. Determine
the ABS ECU baud rate (specified by the vehicle manufacturer) and
match it with the stated software to determine the minimum
TOOLBOX™ version required to complete programming using Table
E.

Table E: Minimum Requirements

Minimum TOOLBOX™
ECU Type Software |Software Version
E4 250 kbaud E4x 11.5
E4 500 kbaud E4x 12.2
E4 250 or 500 kbaud ~ |E8C 12.2

Once you have verified you are using the correct version of
TOOLBOX™ Software, connect to the vehicle using any J1939
RP1210 diagnostic adapter. Turn the ignition on, open the
TOOLBOX™ Software, and click the aftermarket programming
application to start programming the ECU. Figure 11.14.

NOTE: Wireless diagnostic adapters should not be used for
aftermarket programming or any other WABCO programming
operation.

NOTE: It is recommended that aftermarket programming be
completed with ignition on only. Do not cycle the key until the
programming operation is complete. Verify the battery is fully
charged prior to performing the programming operation; the vehicle
should not be connected to a battery charger during programming.

NOTE: For complete instructions for using TOOLBOX™ Software,
refer to the TOOLBOX™ User’s Manual, TP-99102.
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A message will be displayed indicating that the ECU will be changed
as a result of programming. Click Yes to continue with programming
the ECU. Figure 11.15.
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': ATTENTION!
< change ECU

Are you sure you want to procesd?

[T to
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The Aftermarket Programming application will then locate the
configuration file. Click OK to select the file. Figure 11.16.
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11939 TOOLBOX Main x|

Please browse to the file that needs to be dawnloaded in the next screen.

4012644a

Use the file selection box to locate the configuration file that
matches the VIN and part number of the vehicle being serviced.
Select the file by clicking on it, and then click Open. Figure 11.17.

4012645a

Figure 11.17

The Aftermarket Programming application will automatically run
from this point. The progress of the programming operation will be
displayed in the dialogue box. Once ECU programming is
successfully completed, a green PASS indicator will appear at the
bottom of the Aftermarket Programming application window.
Figure 11.18.

e W=

WABCO

Aftermarket Programming

4012646a

Figure 11.18

If the programming operation fails for any reason, a red FAIL
indicator will appear at the bottom of the Aftermarket Programming
application window. Within the text box, an error code will be
displayed with instructions. If the programming operation cannot be
completed, record the error code and contact WABCO North
America at 855-228-3203. Figure 11.19.

=T
WABCO
Aftermarket Programming
FAIL
401 26472;

NOTE: ESC ECUs will require the ESC End of Line procedure to be
completed following ECU replacement. Refer to Appendix Ill.
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Aftermarket Programming Failure Codes List
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WABCO (NYSE: WBC) is a lead-
ing global supplier of technolo-
gies and services that improve the
safety, efficiency and connectivity
of commercial vehicles. Founded
nearly 150 years ago, WABCO
continues to pioneer breakthrough
innovations for advanced driver
assistance, braking, stability
control, suspension, transmission
automation and aerodynamics.
Partnering with the transportation
industry as it maps a route toward
autonomous driving, WABCO also
uniquely connects trucks, trailers,

WABCO

a WORLD of
DIFFERENCE

cargo, drivers, business partners
and fleet operators through ad-
vanced fleet management systems
and mobile solutions. WABCO
reported sales of $2.8 billion in
2016. Headquartered in Brussels,
Belgium, WABCO has 13,000 em-
ployees in 40 countries. For more
information, visit:

www.wabco-na.com

|\

WABCO

.

© 2018 WABCO North America — All rights reserved — MM-0112 / 07.2018



	Blank Page

