ANTI-LOCK BRAKING
SYSTEM (ABS) AND
ELECTRONIC STABILITY
CONTROLS (ESC)

MAINTENANCE MANUAL

\)L =

DR
o b\?-
DT
35
/

WABCO







Table of Contents

Table of contents

10

(1= oL = I T {02 0= o o ISRt 6
SAFELY INTOIMALTON ....eeeiiiiee ettt e e e e oo e e e bbbt ettt e et e e e e e e e e aabbb b bt e e e e e e e e annnbenreees 8
1] 4 oo LU Yo 11 ] o RO EPPTPPRRE 9
3.1 (070 1= 1 £ TP 9
3.1.1  For Additional INfOrMALION ...ttt et e e e e e e e s e e anbaab e e e e aeeeeaaannns 9
3.1.2  Anti-LoCk Braking SYStEM (ABS)......cciuuiiieiiiiiieeeiiitieee e s aiieee e e s stieee e e s sttt e e e s sntaeeeesannbneeeesasrneeeans 9
3.1.3  SYSEM COMPONENTS ...ceiiiiiiiiiiitt ettt ettt e e e e e e e e et e e e e e e s e e s bbb b e e e e eeeenaaane 10
T Y £S3 (=Y 1 @ o T o 11 = o] o T OSSR 14
Stability and Safety ENNanCemMENT SYSTEMIS......uiiiiiiiiiiie ettt et e e e et e e e e s snbae e e e e ennees 16
N I PRSPPI 16
4.2 ATC COMPONENES...eetteiiee ettt e e e e e ettt e et e e e e e e 4 e bbb e e ettt et e e e e oo e s bbb s e ettt e e e e e s bbb b e eeeeeeeeeeas 16
Diagnostics, TroublesShooting and TESTING .......uuiiiiiiiiii it s 23
LI A 1= 1= - PRSPPI 23
5.2 Maintenance INFOMMIALION .......c.uuiiiiiiiiiie ettt e et e e s et e e e e e nbee e e e nba e e e e e ennees 23
ST R =11 1] o PRSPPI 36
COMPONENT REPIACEMENT ... ettt e e et e e e e s bt e e e et b et e e e e ntbeeeeeasbeeaeeesbbeeeeeansees 60
6.1 Component Removal and INSTallation ............ceuiiiiieiiiiiiie e e e e e e e e e e e e anes 60
B.1.1  WHhEEI SPEEUA SENSOIS....ciiieieiii ittt et e e e e e e e es ettt eateeeeeesessaass st eeeereeaeeesasannsssssnnereeeaeenannnns 60
SYSTEM CONTIGUIALIONS ....eiieeiitiiee ettt et e ekt e 4ok bt e e e ekttt e e e s bt e e e e s e e e e esbe e e e e e annnes 76
7.1  System Configurations System Configuration LAYOULS.........ccuuvieeiiiiiieee it e e 76
Wiring Diagrams and COMNMNECTOIS ....uuuiuiiiiiiiiieeeeeeieistieteeereeaeee e s e s st aereeeeaeeessaaasnsassaeerreeeaeessassssssnnenaeeees 80
8.1  Wiring Diagrams and Connectors ECU Connector Pin ASSIQNMENLS ........vviiiieeeiiiiiiiiiiiiiiieeeeeee e e 80
8.1.1  ECU (Frame-MOUNTEA) ... ..uuiieiiiiiiie e ittt e e sttt e e s sttt e e s sttt e e e sttt e e e s st e e e e s snsseeeeeansseeeeesanneeens 81
8.1.2 ECU (Frame-mounted) with ESC and/or HSA ......ooviiiiiiiee e 81

8.1.3 Basic ECU ABS Only with Optional Automatic Traction Control (ATC)
(2= o B 3 Te T 1 C=To ) T SRR 82
SPN, SID, FMI FAUIT COUEBS ....uuviiiiiiiiiiit ettt e et e e e e e e ettt e e e e s ab e e e e e nsbe e e eansbeeaeeensreaeeeannees 93
9.1 SPN, SID, FMI Diagnostic Trouble COde LISt ........coiiiiiiiiiiieieeee e e e 93
N ] o 1= T 1 G ISP 122
10.1 Reconfiguration PrOCEAUIE .........cociiiiiiiieiie e e e e e e ee ettt e e e e e e e s e s sttt e e e e e e e e e s ssasssbntenereeeeeeesesannnsnenees 122
10.1.1 How to Reconfigure an ECU (E VEISION) .......cuiiiiiiiiieiiiiii ettt 122
10.1.2  TOOLBOX™ SOWAIE ....veeeieiiuiiiiiee ittt e e ettt e e s st ee e e st e e e s atsaeeeeasnsseeeeeassaeeaesannseeeeesanneeens 122

10.1.3  Manual RECONFIGUIALION ......eeiiiiiiiieiiiiiiee ettt ettt e e e sttt e e e e st e e e e nnbee e e e e nneeeas 124




Table of Contents

B T L o o 1= s o | | O 126
11.1  E4 ESC End of Line Calibration ProCeAUIE ............ccuuiiiiiiiiiiee ettt 126
T1.7.7  SAS CAlIDrAION ...ttt ettt e e e e e e a e e e sanes 126

72 - ¢ o =Y o T Gl || 137
12.1  E8 ESC End of Line Calibration ProCeAUIE ............ccuiiiiiiiiiiiie ettt 137
12,71 SAS CAlIDIALION ..ottt e e e e 137

S T X ¢ o 1= o T Gl 142
13.1  Aftermarket Programiming .......cooo oot e e e e e et e e e e e st e e e e e e neee e e e e ennaeas 142
13.1.1  Minimum Requirements for Aftermarket Programming ................c.cccoeeeeeeviiuvveeeanaeaeeesesseennns 142

13.2  Aftermarket Programming ProCEAUIES ..........c.uuiiiiiiiiiiii et e 143

13.3 Aftermarket Programming Failure Codes LiSt..........cuuiiiiiiiiiiiiiii e 154

Edition 1 This publication is not subject to any update service.

Version 1 (03.2019) You will find the current version on the internet at
MM-0112 (en) http://www.wabco-na.com




Asbestos and Non-Asbestos Fibers

A ASBESTOS FIBERS WARNING

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

Hazard Summary

Because some brake linings contain asbestos, workers who service brakes must
understand the potential hazards of asbestos and precautions for reducing risks.
Exposure to airborne ashestos 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 rst exposure to asbestos.

Accordingly, workers must use caution to avoid creating and breathing dust when
servicing brakes. Speci ¢ 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. 0SHA 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 asbestos dust. 0SHA 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-ef ciency (HEP A)
Iter 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 ow 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 0SHA regulations for more details.

d. Wear a respirator equipped with a HEPA Iter 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 Iter.

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

4, Cleanlng Work Areas. Clean work areas with a vacuum equipped with a HEPA Iter 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 Iter approved by NIOSH or MSHA for use with ashestos. When you replace a
HEPA lIter, wetthe Iter with a ne mist of water and dispose of the used Iter 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 Iter 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 lters
with care, such as in sealed plastic bags. Consult applicable EPA, state and local
regulations on waste disposal.

Regulatory Guidance

References to 0SHA, 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.

A NON-ASBESTOS FIBERS WARNING

The following procedures for servicing brakes are recommended to reduce
exposure to non-ashestos ber 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 ashestos bers. These brake
linings may contain one or more of a variety of ingredients, including glass bers,
mineral wool, aramid bers, ceramic bers 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 ef ciency and can resultin
serious breathing dif culty . Some scientists believe other types of non-asbestos bers,
when inhaled, can cause similar diseases of the lung. In addition, silica dust and
ceramic ber 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 bers
and silica are potential causes of cancer.

Accordingly, workers must use caution to avoid creating and breathing dust when
servicing brakes. Speci ¢ 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.

Respiratory Protection. 0SHA has set a maximum allowable level of exposure for
SI|ICa of 0.1 mg/m* 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-ef ciency
(HEPA) Iter approved by NIOSH or MSHA, if the exposure levels may exceed 0SHA 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. 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 ow 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,
carefully clean the brake parts in the open air. Wet the parts with a solution applied
with a pump-spray bottle that creates a ne 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 Iter 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 lIter.

e. NEVER use compressed air by itself, dry brushing, or a vacuum not equipped with a
HEPA Iter when cleaning brake parts or assemblies. NEVER use carcinogenic
solvents, ammable 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 lter
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 Iter approved by NIOSH or MSHA, to minimize exposure. When you
replace a HEPA Iter, wet the Iter with a ne mist of water and dispose of the used Iter
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 Iter 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 Iters
with care, such as in sealed plastic bags. Consult applicable EPA, state and local
regulations on waste disposal.

Regulatory Guidance

References to 0SHA, 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.




General Information

1 General Information

Symbols used in this document

ADANGER

Description of an immediate situation which will result in irreversible injury or death if the warning is
ignored.

Description of a possible situation which may result in irreversible injury or death if the warning is
ignored.

ACAUTION

Description of a possible situation which may result in irreversible injury if the warning is ignored.

Description of a possible situation which may result in material damage if the warning is ignored.

@ Important information, notes and/or tips

@ Reference to information on the internet

1. Action step
- Action step
= Consequence of an action
W List
e List
a==C Note on the use of a tool/WABCO tool

How to Obtain Additional Maintenance, Service and Product Information

If you have any questions about the material covered in this publication, or for more information about
the WABCO product line, please contact WABCO Customer Care Center at 855-228-3203, by email at
wnacustomercare @wabco-auto.com, or visit our website: www.wabco-na.com.
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WABCO Academy

@ https://www.wabco-academy.com/home/

WABCO online product catalog

@ http://inform.wabco-auto.com/

Your direct contact to WABCO

WABCO North America
WABCO USA LLC
1220 Pacific Drive
Auburn Hills, Ml 48326
Customer Care Center: (855) 228-3203

www.wabco-na.com
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Safety Information

2 Safety Information

Provisions for a safe work environment

Only trained and qualified technicians may carry out work on the vehicle.

Read this publication carefully.

Follow all warnings, notices and instructions to avoid personal injury and property damage.

Always abide by the vehicle manufacturer’s specifications and instructions.

Observe all accident regulations of the respective company as well as regional and national regulations.

The workplace should be dry, sufficiently lit and ventilated.

Use personal protective equipment if required (safety shoes, protective goggles, respiratory protection
and ear protectors).

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

AWARNING

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

AWARNING

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.

AWARNING

Remove all air pressure from the air system before you disconnect any component, including the
desiccant cartridge. Pressurized air can cause serious personal injury.

AWARNING

This product can expose you to chemicals including Nickel, which is known to the State of California
to cause cancer and birth defects or other reproductive harm. For more information, go to
www.P65Warnings.ca.gov.

ACAUTION

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.
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3 Introduction

3.1 Contents

This manual contains service information for the following systems.
B E version WABCO Anti-Lock Braking System (ABS)
B Automatic Traction Control (ATC)
B Roll Stability Control (RSC)
B Electronic Stability Controls (ESC) for trucks, tractors and buses

The ABS version is marked on the ECU. Figure 3.1. If you cannot identify the ECU version installed on
your vehicle, contact the WABCO Customer Care Center at 855-228-3203. This manual contains service
and diagnostic information for WABCO Enhanced Easy-Stop™ Trailer ABS with Power Line Carrier (PLC)

capability.
Fig. 3.1
WABCO .
SmartTrac E‘E
Srab’lity Control Systems 4512

400 865 027 0
ABS-E4 6S6M/6X4
XBR/RSC/ATC/PLC

001101

4010603a

3.1.1 For Additional Information

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

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

B 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.
B Maintenance Manual 33, Easy-Stop™ Trailer ABS
B Maintenance Manual MM-0180, Enhanced Easy-Stop™ Trailer ABS with PLC

3.1.2 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.
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3.1.3 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 3.2.

Fig. 3.2

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 3.3.

Fig. 3.3

1002009b

The type of axle determines sensor mounting location.
B Steering axle sensors are installed in the steering knuckle or in a bolted-on bracket.
B 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 contami-

nants. Refer to Section 5 and Section 6 for more information.
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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 3.4.

Fig. 3.4
AIR OUT

(PORT 2)

AIRIN
(PORT 1)

BAYONET-STYLE
CONNECTOR

PRODUCT
IDENTIFICATIONTAG

4003992b

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 3.5) or quick
release valve (Figure 3.6), and depending on the vehicle configuration, an active braking valve (ABV).

Fig. 3.5

1002011a

Fig. 3.6

1003359a

Easy Listening Tip!

I To ensure the ABS valves are working — just listen! Figure 3.7.

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.

11
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3. Listen for the valves to click or puff/chuff air in the order shown in Figure 3.7.

Fig. 3.7 can
I l@EF “EJ@I I
4M CHANNEL
- __ ——CURBSIDE
e
o f®__
e ===
CeB
[H]@EF oo iﬂ
6M CHANNEL
—— CURBSIDE
MMea 8]
e ]
MMEE SG®M]
LAL LALY _ | 1002006d

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 3.8.

Fig. 3.8

SOLENOID VALVE
(ACTIVE BRAKING VALVE) 40078463




Introduction

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 depend-
ing on the application. Figure 3.9.

Fig. 3.9 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 re-
placed, or when any vehicle steering components are replaced or adjusted. Refer to Section 10.

Figure 3.10.

Fig. 3.10

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 ac-
celeration. 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
10. Figure 3.11.

Fig. 3.11

4010604a
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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.

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.

B Deep snow and mud option
B ATC momentary override option

Refer to Section 4 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 5 for more information about Blink Codes.

3.2 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 7 for more system config-
urations.

B 4S/4AM (4 wheel speed sensors, 4 modulator valves)

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

B 6S/6M (6 wheel speed sensors, 6 modulator valves)
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Each system configuration can have features such as ATC, HSA, RSC or ESC. See Figure 3.12 and

Figure
Fig. 3.12

Fig. 3.13

3.13 for an example.

WHEEL SPEED
4S/4M CONFIGURATION — ABS ONLY //> SENSORS
’ /: r\*\
: // /// / \‘m”
//%‘ || e ] MODULATOR
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MODULATOR
VALVE WHEEL SPEED
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Quick (/ <) /)/
RELEASE MO/
— X/ ABs
VALVE L
AIR LINES " MODULATOR 1002004h
VALVE
ELECTRICAL LINES
4S/4M ABS/ATC VALVE PACKAGE

"7 INSTALLATION (REAR)

ATCVALVE

AIR LINES
VALVE PACKAGE LAMPS (UPTO
INSTALLATION (FRONT) THREE: ABS,
TRAILER ABS, ATC)

10020049




Stability and Safety Enhancement Systems

4 Stability and Safety Enhancement Systems

4.1 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 4.1.

Fig. 4.1
9 EXCESSIVE WHEEL

SPIN ATC
OPERATIONAL
(ATC LAMP COMES ON)

~, -
P2 ~

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

@ 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.

4.2 ATC Components

ATC uses the base ABS components plus an active braking valve that can be installed with individual mod-
ulator 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.
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When it is part of the rear valve package, the active braking valve is attached to the relay valve. Figure 4.2.

Fig. 4.2

;3.\%
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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.

B 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.

B 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 4.3.

Fig. 4.3

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

Driver Action System Response Active Not Active

Press ATC switch ATC lamp blinks continuously X
Press ATC switch again ATC lamp stops blinking X
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@ 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.

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 ac-
celerometer 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 4.4,
Figure 4.5 and Figure 4.6.

Fig. 4.4

Z+2°
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XX Orientation 4010606a
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Fig. 4.5

DRIVING
DIRECTION

ZZ Orientation 4010607a

Fig. 4.6
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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 4.7.

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

Fig. 4.7
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ELECTRICAL LINES
4007813a

Electronic Stability Control (ESC)

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 insta-
bilities, 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 Components

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 4.8 and Figure 4.9.
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 4S4M, 6S4M and 6S6M vehicle configurations and are

compatible with 12V electrical systems. For pinout information, refer to Section 8 of this manual.
20
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The ESC ECU contains parameter settings which are specific to a vehicle configuration validated by WAB-
CO Engineering. It is imperative that the correct ECU is installed on your vehicle in service. Contact WAB-
CO or your respective vehicle OEM with any questions regarding ESC ECU. Figure 4.8 and Figure 4.9.

Fig. 4.8
% "
X 2o 4010609
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.
Fig. 4.9
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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 deac-
tivation 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 5 — Diagnostics, Troubleshooting and Testing.
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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5 Diagnostics, Troubleshooting and Testing

5.1 General

5.2 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.

B 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.

B 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 5.1. 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.
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Fig. 5.1
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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.

B [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 5.2.

B [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 lit briefly after the ABS
lamp goes out.
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Fig. 5.2
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The ABS indicator lamp works as follows:

If the ECU senses a tractor ABS fault during normal vehicle operation, the ABS indicator lamp
will come on and stay on.

ABS lamp comes on
at ignition momentarily
for a bulb check, then
goes out.

Ignition On Normal Operation System is OK.

When vehicle is driven
After servicing ABS ABS lamp does not go | at speeds above 4 mph

components out at ignition. (6 km/h), lamp goes
out. System is OK.
Off-road ABS opera- The vehicle’s normal

ABS lamp flashes
during vehicle
operation.

tion. Refer to the off-
road ABS information
in this section.

ABS function is being
modified due to road
conditions.

Lamp does not go out
at speeds above 4 mph
Existing fault or lamp | ABS lamp does not go | (6 km/h) — a fault may
10020058 | issue out at ignition. exist in the ABS system
or lamp is permanently
shorted.
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Diagnostics

@ Blink code diagnostics are not compatible with E8 software versions.

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

B WABCO TOOLBOX™ Software, a PC-based diagnostic and testing program that runs in Microsoft
Windows® XP, Vista, Windows 7, Windows 8 and Windows 10 operating system.

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

If you have any questions about system diagnostics, please contact the WABCO Customer Care Center 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:

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

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

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

@ For E8 software versions, TOOLBOX™ 12 or higher is required.

To display E version ABS, RSC, ESC or HSA faults:
1. Connect the computer to the vehicle:
B Attach the USB/serial cable from your computer’s USB or serial port to the adapter.

B Attach the Deutsch diagnostic cable from the adapter to the vehicle. Figure 5.3.

Fig. 5.3 USB OR
Z= SERIAL CABLE
///
B
>
¥
TO VEHICLE
DEUTSCH
CONNECTOR ADAPTER401 0610a

2. Select the TOOLBOX™ Software icon from the desktop or from the Windows® Start Menu to display the
Main Menu.
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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 5.5.

To access “Comport Settings” for TOOLBOX™ Software versions prior to TOOLBOX™ Software 11, click
on “System Setup” from the main TOOLBOX™ page. Figure 5.6.

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 5.4.

Fig.54 | r T N
9 Adapter Selecticn L% .I

- Adapter Settings

Wendor;
iNu:uregnn Syztemns Inc., DLA+ Adapter ;!

Protocal:
{1708 |

Adapter:
{DLA+, UsE |

QK. Cancel l

\ |

4011997a

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.

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:

B Verify device and data link connections are secure.

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

Verify the device software and firmware is up to date.

Check all the powers and grounds coming to the ECU including load testing.
Check J1587 circuit at the ECU and the data link connector.

Check J1939 circuit at the ECU and the data link connector.
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4. Depending on the software version used, there will be two options to communicate with the vehicle:

B |f using TOOLBOX™ 11 or higher and a vehicle with Software ECU E4.4b or higher, diagnostics over
J1939 communications can be possible. Figure 5.5.

@ E8 software versions will only communicate over J1939.

B J1708 communications are possible with any TOOLBOX™ Software version and any D or E Version
ECU. Figure 5.6.

When switching between J1939 and J1708 communications, vehicle ignition must be cycled
between sessions to correctly communicate with ECU.
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Fig. 5.6
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In the Main Menu, select J1939 Tractor ABS or J1708 TOOLBOX™, then Tractor ABS. The ABS Main

Screen will appear. Figure 5.7, Figure 5.8 and Figure 5.9.

Fig. 5.7

Fig. 5.8

Fig. 5.9
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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 5.10 and Figure 5.11.

Fig. 5.10 |8 fauit information [z ]
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NUM | FAULT MAME TYPE TIMES |SID FMl
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4010615a
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8. A description 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.

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.
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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.

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.
Verify the ECU part number.

B Verify device and data link connections are secure.

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

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 WABCOQO's blink code diagnostics, review these definitions to identify major changes.

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.
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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 5.12.

Fig. 5.12

NUMBER OF ABS
FLASHES CONFIGURATION

=(k09)- 65/6M - 6x2
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\ — — \ 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.

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

TABLE A: TROUBLESHOOTING WITH BLINK CODE DIAGNOSTICS

Procedure System Response Action

Diagnostic Mode
Possible responses:
ABS indicator lamp comes on mo- No recognizable active faults in the ABS. No
gn;sr][éarglét}?-en goes out, indicating action required.
ABS indicator lamp does not light, Inspgct wiring. Inspect bulb. Make necessary
indicating possible wiring fault or repairs.
burned-out bulb.
Step |. ABS indicator lamp stays on, Continue with blink code diagnostics. (Go to
Turn ignition indicating: Step I.)
ON. B Fault, or faults, in the system. Continue with blink code diagnostics. (Go to
B Sensor fault during last Step II.)
operation. Drive vehicle — lamp will go out when vehicle
B Faults cleared from ECU, but reaches 4 mph (6 km/h).
vehicle not driven. Connect ECU.
B ECU disconnected. Check harness powers and grounds at the
B Power or ground wiring issue. ECU.
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Procedure

System Response

Action

Diagnostic Mode

Step Il.

Press and hold
Blink COde
Switch for one
second, then
release.

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

Step lII.

Count the flash-
es to determine
the blink code.

First Digit: 1-8 flashes, Pause
(1-1/2 seconds)

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

Find definition for blink code on blink code
chart.

Step IV.

Turn ignition
OFF.

Repair and
record faults.

Active Fault

Stored Fault

Make the necessary repairs. Repeat Step 1,
Step Il and Step Il until System OK, code (1-1)
received.

Record for future reference.
NOTE: Last fault stored is first fault displayed.

Clear Mod

e

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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Blink Code lllustrations

Fig. 5.13
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Fig. 5.14
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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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When using blink code diagnostics, the following conditions could occur:

Condition

ABS indicator lamp
does not come on
at ignition.

TABLE B: BLINK CODE CONDITIONS

Reason

Loose or burned-out bulb.

Action

Check bulb.
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.

Cannot 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 OK code
received.

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

Active faults still exist.

Identify active faults, then make necessary
repairs.

Turn ignition OFF, then repeat Blink Code
Diagnostics.
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Blink Code ldentification

Use the following information to identify the blink code:

First Digit (Type of Fault)

1 No faults

Second Digit — Specific Location of Fault

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)

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

1 Low power supply
2 High power supply

3 Internal fault

8 ECU
4 System configuration error
5 Ground
6 RSC accelerometer or ESC module
5.2.1 Testing

5.2.1.1 Wheel Speed Sensor Testing

Sensor Adjustment

B Push the sensor in until it contacts the tooth wheel.

B Do not pry or push sensors with sharp objects.

B Sensors will self-adjust during wheel rotation.
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Electrical Checks
B Check wheel speed sensor by itself for resistance.

B Check ECU harness and sensor together for resistance. Fig
[
[
[

Measurements should read as follows:

ure 5.15 and Figure 5.16.

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

Location Measurement

Between sensor leads 900-2000 ohm
At ECU harness pins with Same as above, no more than
sensor connected 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

Verify no change in resistance or open circuit between sensor by itself and through harness.

Sensor resistance can change with temperature. All readings should be taken at the same

time and before vehicle is driven.

Fig. 5.15
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Fig. 5.16
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Sensor Connector  Pins
LF X2-18 pin 12 and 15
Cab-Mounted RF X2-18 pin 10 and 13
Universal with LR X2-18 pin 11 and 14
ESC, Universalor |RR X2-18 pin 17 and 18
Basic LR (3rd axle) |X3-15pin  |2and 5
RR (3rd axle) | X3-15 pin 11 and 14
LF X2-Black 7 and 8
RF X2-Black 5and 6
Frame-Mounted LR X3-Green 1and 2
Non-ESC RR X3-Green 3and 4
LR (3rd axle) | X4-Brown 3and 4
RR (3rd axle) | X4-Brown 5and 6
LF X2-Green 17 and 18
RF X2-Green 5and 6
Frame-Mounted LR X3-Green 1and 2
With ESC RR X3-Green 3and4
LR (3rd axle) | X4-Brown 3and 4
RR (3rd axle) | X4-Brown 5and 6

5.2.1.2 Modulator Valve Testing

Electrical Checks
B Check modulator valve by itself for resistance. Figure 5.17 and Figure 5.18.
B Check ECU harness and modulator valve together for resistance. Figure 5.19 and Figure 5.20.
B Verify no change in resistance or open circuit between valve by itself and through harness.
B Check harness by itself for any shorts to battery and shorts to ground.

Measurements should read as follows:

Location Measurement

4.0-9.0 ohm for 12V system
11.0-21.0 ohm for 24V system
4.0-9.0 ohm for 12V system

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

Inlet valve pin to Ground

Outlet valve pin to Ground

ECU harness by itself for

battery voltage or ground No continuity
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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.

Fig. 5.17 BAYONET-STYLE CONNECTOR
EXHAUST SOLENOID
/(BLUE WIRE)
j,\lNLET SOLENOID
(BROWN WIRE)
GROUND TERMINAL
4004022a
Fig. 5.18
9 OPEN-STYLE CONNECTOR
GROUND
TERMINAL
<—_ EXHAUST SOLENOID
(BLUE WIRE)
INLET SOLENOID
(BROWN WIRE)
4004021a
Fig. 5.19
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Modulator Circuit Connector Pins

LF IV X2-18 pin 3
LF oV X2-18 pin 6
Cab-Mounted RF IV X2-18 pin |1
Universal with RF OV X2-18 pln 4
ESC, Universal or
Basic LRIV X2-18 pin 2
LR OV X2-18 pin 5
(ABS modulators -
are grounded RR IV X2-18 pin |8
externally, ie., RR OV X2-18 pin 9
common is fed to
LR (3rd Axle) OV X3-15 pin 6
RR (3rd Axle) IV X3-15 pin 12
RR (3rd Axle) OV X3-15 pin 15
Trailer IV X3-15 pin 7
Optional with . .
Stability Control Trailer OV X3-15 pin 10
Trailer Common X3-15 pin 8
Fig. 5.20
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Modulator Circuit Connector  Pins
LF IV X2-Black 2
LF OV X2-Black 10
LF Common X2-Black 11
RF IV X2-Black 4
RF OV X2-Black
RF Common X2-Black 9
LRIV X3-Green 12
Frame-Mounted LR OV X3-Green 10
Non-ESC LR Common X3-Green 1
RR IV X3-Green 9
RR OV X3-Green
RR Common X3-Green 8
LR (3rd Axle) IV X4-Brown 12
LR (3rd Axle) OV X4-Brown 10
LR (3rd Axle) Common X4-Brown 11
RR (3rd Axle) IV X4-Brown 9
RR (3rd Axle) OV X4-Brown 7
RR (3rd Axle) Common X4-Brown 8
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Modulator Circuit Connector  Pins
LF IV X2-Green 2
LF OV X2-Green 15
LF Common X2-Green 14
RF IV X2-Green 4
RF OV X2-Green 3
RF Common X2-Green 16
LRIV X3-Green 12
Frame-Mounted | -R OV X3-Green 10
With ESC LR Common X3-Green 11
RR IV X3-Green 9
RR OV X3-Green 7
RR Common X3-Green 8
LR (3rd Axle) IV X4-Brown 12
LR (3rd Axle) OV X4-Brown 10
LR (3rd Axle) Common X4-Brown 11
RR (3rd Axle) IV X4-Brown 9
RR (3rd Axle) OV X4-Brown 7
RR (3rd Axle) Common X4-Brown 8

Modulator Circuit Connector
Trailer IV X2-Green 1
Optional with Trailer OV X2-Green 10

Stability Control

Trailer Common X2-Green 13
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5.2.1.3 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 5.21.

Fig. 5.21 =
Tractor ECU  Display | Component Tests | ESC Menu  Help
iH | @ ,FLJ Valves
s #8% ! Trailer Brake Valve
" ECU Informalion — E4.3 Trailer IBrake Valve
ECU Type E4.3 TBV With ABS Valve
: alion Lamps
Relay
Part Mumber . .
Engine Data Link
Manufacture Date Pressure Sensor
Serial Humber Hill Start Aid
Software Rev, Disable ATC
Engine Data Link Enable ATC
~ Faults : Reset Memorized s
[ Essting | Slored || 1 AlCVawe T F
40106172

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 5.22 and Figure 5.23.

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

and wiring.
Fig. 5.22
- Yalve Selection
& Left Front " Right Front
CF
(ol
" Left 2nd Axle ™ Fight 2rd Axde
" AlABS Valves
Pressure Build-Up Time -
BO0 e -
-St!hlt
LCloze
4010619a
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Fig. 5.23 3 WABCO Toolbox - Activate Valves L i
& Left Front " Right Front
 Left2nd " Right 2nd
 Left3rd ™ Right 3rd
I ANLABS Vahves
™ Front Axie 32 Valve ™ Trailer Brake Vahe
Trubbor Brako
™ Rear foxhe X2 Vahwe ABS Vaber
Activate Valve ‘ |i Close
4010620a

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.

5.2.1.4 Active Braking Valves (ABV) Testing

Electrical Checks
B Check ABV 3/2 solenoid by itself for resistance.
B Check ECU harness and ABV 3/2 solenoid together for resistance. Figure 5.24 and Figure 5.25.
B Verify no change in resistance or open circuit between ABV by itself and through harness.
B Check harness by itself for any shorts to battery and shorts to ground.
Measurements should read as follows:

Location Measurement

ABV Supply to ABVY Common

7.0-14.0 ohm for 12V system
26.3-49.0 ohm for 24V system

At ECU harness pins with ABV
connected

Same as above, no more than
1 ohm difference

ECU harness by itself for
battery voltage or ground

No continuity
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Fig. 5.24
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Fig. 5.25
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Active Braking Valve Circuit Connector  Pins

Drive Axle ABV Supply X2-18 pin 16
Cab-Mounted Drive Axle ABV Common X2-18 pin 7
Egg?[jr?ilvvgitshal Steer Axle ABV Supply X4-18 pin 16
or Basic Steer Axle ABV Common X4-18 pin 13
Trailer ABV Supply X3-15 pin 13
Trailer ABVY Common X3-15 pin 8
Drive Axle ABV Supply X3-Green 5
Frame-Mounted | Drive Axle ABV Common X3-Green 6
Non-ESC Trailer ABV Supply X2-Black 1
Trailer ABVY Common X2-Black 12
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Active Braking Valve Circuit Connector Pins

Drive Axle ABV Supply X3-Green 5
Drive Axle ABV Common X3-Green 6
Frame-Mounted | Steer Axle ABV Supply X2-Green 12
with ESC Steer Axle ABV Common X2-Green 11
Trailer ABV Supply X1-Black 9
Trailer ABV Common X1-Black 8

5.2.1.5 ABV Testing Available in WABCO TOOLBOX™ Software
The Active Braking Valves can be cycled using WABCO TOOLBOX™ Software.

To cycle the ABVs, choose the option “Valves” from the “Component Tests” drop-down menu. Figure 5.26.
Or if you are using TOOLBOX™ Software version 11 or higher, from “Components”. Figure 5.27.

Fig. 5.26
Tracter ECU  Display l Component Tests | ESC Menu  Help
_.| @ FE‘ Valves
s O Be Trailer Brake Valve
_ECU Information E4.3 Trailer lBraIr.e Valve
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Part Numbes 54
Engine Data Link
Manuiscture Date Pressure Sensor
Serial Number Hill Start Aid
Software Rey. Disable ATC
Engine Data Link Enable ATC
Faults i Reset Memorized =
[ Ewsting | Stored I ATC Wahve I F
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Fig. 5.27 _
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The valve selection screen will appear where you can choose to cycle Front Axle ABV, Rear Axle ABV or

Trailer ABV individually. Figure 5.28 or Figure 5.29.

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

and wiring.

Fig. 5.28

~Valve Selection

f* Left Front
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 Left 3id Axle
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Fig. 5.29
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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 the WABCO Customer Care Center at
855-228-3203 and have your ECU part number available.

5.2.1.6 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.

B Take measurements at the pressure sensor harness connector. Figure 5.30.

B Measure Voltage Supply to Ground on Pin 1 of the BPS Connector Key ON.
With ECU and BPS disconnected:

m Verify continuity end to end on all 3 lines.

B Verify no shorts to ground or battery on all 3 lines.

B 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
short to battery or ground

No continuity

Fig. 5.30
PRESSURE SENSOR CONNECTOR
4007210a
Pin Circuit
1 Voltage Supply
2 Ground

3 Pressure Signal
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5.2.1.7 Pressure Sensor Testing Available in WABCO TOOLBOX™ Software

The pressure sensor test can be accessed through WABCO TOOLBOX™ Software under Component

Tests, Pressure Sensor.

B Ensure brake pedal position and pressure is displayed in the corresponding boxes. Figure 5.31 and

Figure 5.32

o 531

Brake Pedal

IFieleased
Brake Pressure |u,g psi

=lolx|

Please press the brake pedal and make sure the
state iz properly displayed in the bow above.

40106252

Fig. 5.32
I )

Pressure Sensor Information
Brake Pedal Status: _

Pressure Sensor:

4010626a

5.2.1.8 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 5.33 and Figure 5.34.

Fig. 5.33
SAS
Us
ESC GND
MODULE — L
CAN N}

CAB
ECU

40106272
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Fig. 5.34 |
| sas
Us
ESC
— MODULE — HECU
CAN \ ,'_]:
N
GND 4010628a

5.2.1.9 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.

B Take measurements at the ESC module harness connector. Figure 5.35 and Figure 5.36.
Measure voltage supply Key ON.

Measure CAN High voltage Key ON.

Measure CAN Low voltage Key ON.

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:

B Verify continuity end to end on each line.

B Verify no shorts to ground or battery on all lines.

B Verify no continuity between pins.

Measurements should read as follows:

Pins Circuit Measurement

1 Voltage Supply to Chassis Ground 8.0-16.0V

2 (Framt_a-mounted only) ESC Ground to Less than 1 ohm resistance
Chassis Ground

2 (Cab-mounted only) ESC Ground Should have continuity but will not be

less than 1 ohm

Terminating Resistance between ESC .

3and 4 CAN-High to ESC CAN-Low Approximately 90 ohms
With ECU disconnected, check power -

1 No continuity
supply for battery voltage or ground.
With ECU disconnected, check ground for -

2 No continuity
battery voltage or ground.
With ECU disconnected, check CAN lines -

3and 4 No continuity
for battery voltage or ground.

3 CAN High Voltage to Chassis Ground 2.5-5.0V

4 CAN Low Voltage to Chassis Ground 0.1-2.4V

50
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@ Do not load test across power and ground at the ESC Module.

Fig. 5.35
ESC MODULE CONNECTOR
4012659
Fig-5.36 | cAB MOUNT ECU: FRAME MOUNT ECU
LOOKING INTO WIRE WITH ESC:
HARNESS CONNECTOR LOOKING INTO WIRE
X4 HARNESS CONNECTOR
16 13 1'0_7I 4 1 X2 GREEN
il § Iml | 6 5 4 3 2 1
17 14 11 8 5 2 000000
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40072152
ECU Modulator Circuit Connector Pins
Power Supply X4-18 pin 7
Cab-Mounted 1 5 5nd X4-18pin | 10
Eggersa' With  "ESC CAN-Low X4-18 pin | 1
ESC CAN-High X4-18 pin 3
Power Supply X2-Green 9
Frame-Mounted Ground X2-Green External
With ESC ESC CAN-Low X2-Green 7
ESC CAN-High X2-Green 8
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5.2.1.10

5.21.11

52

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 a 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 5.37.

Flg 5.37 +5°

4010609a

ESC Information Available in WABCO TOOLBOX™ Software 11 or Higher

ESC Information can be accessed through WABCO TOOLBOX™ Software 11 or higher under
Components, ESC.

To access the ESC Information:

B If you are using TOOLBOX™ Software version 11 or higher, click on the “Components” button. A
drop-box will appear. Select “ESC” then select “ESC Info”. Figure 5.38 and Figure 5.39.

Fig. 5.38
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Fig. 5.39

ESC Information
ESC Module Mounting: IRga{Fa[:mg

Steering Wheel Sensor: IInverted

Wheelbase: |144.159 n.

ESC Learning State

¥ Stiaight driving adiustment not finished

[v EOL steering ratio RIGHT adjustment not finished
[V EOL steering ratio LEFT adjustment not finished
[ Steering ratio leaming conditions completed

[¥ ESC initislization not completed

[ ESCEOL procedure is active

[~ Steering angle sensor [SA5) not calibrated

4010630a

5.2.1.12 Steering Angle Sensor (SAS) Testing

Electrical Checks
The following tests are for WABCO SAS Only.

B Disconnect SAS and check terminating resistance across Pin 1 and Pin 2 of the SAS. Figure 5.40 and
Figure 5.41.

For the following checks, all the ECU and ESC module connectors must be plugged in as the ECU provides
all voltage, ground and CAN communications. Figure 5.43 and Figure 5.44.

B Take measurements at the SAS harness connector side. Figure 5.42.
» Check Key On CAN Low voltage on Pin 1.
» Check Key On CAN High voltage on Pin 4.
» Check Key On Voltage Supply on Pin 5.
» Check Key Off resistance across CAN low Pin 1 and CAN High Pin 4.

Location Measurement

WABCO SAS terminating resistor on sensor Approximately 180 ohms
CAN High Voltage 2.5-5.0V

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 Pin 4 or Pin 2 to Pin 3) | Continuity

ESC CAN-High or CAN-Low to Power or Ground (with No continuity

ECU, ESC Module and SAS unplugged)
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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 resistor is connected as shown in Figure 5.41.

Fig. 5.40
40068732
Fig. 5.41
1 STEERING ANGLE SENSOR
4 CAN-HIGH
3
180 OHM
1 CAN-LOW
3 1 +U-BATT
6 % GND
4010631a
Fig. 5.42
STEERING ANGLE SENSOR CONNECTOR
B 5 BH B #H H
4007216a
Pin Circuit
1 CAN-Low
2 Terminating Resistor
3 CAN-High
4 CAN-High
5 Power
6 Ground
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@ Do not load test across power and ground at the SAS.

Fig. 5.43 'BENDIX STEERING ANGLE SENSOR CONNECTOR
1

0D O
‘0’00’

1
LOOKING INTO WIRE HARNESS CONNECTOR
4011908a
Pin Circuit
1 Ground
2 Power
3 CAN-High
4 CAN-Low
Fig. 5.44
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5.2.1.13 ECU Circuit Testing

Electrical Checks
B Verify vehicle batteries, charging system and fuses are in good working condition.

B Load test battery and ignition circuits to ground at the ECU harness using a 2-4 amp sealed lamp and
verify lamp does not flicker and it is on steady.

B Take measurements at the ECU harness pins. Figure 5.45 and Figure 5.46.




Measurements should read as fol

Supply Voltage, Battery to
chassis Ground

Diagnostics, Troubleshooting and Testing

lows:

Location Measurement

9.0-16.0V for 12V system
18.0-32.0V for 24V system

Supply Voltage, Ignition to
chassis Ground

9.0-16.0V for 12V system
18.0-32.0V for 24V system

ECU ground to chassis ground

Less than 1 ohm resistance

Main ground to chassis ground

Less than 1 ohm resistance
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Modulator Circuit Connector Pins

Supply Voltage, Batte X1-15 pin 8
Cab-Mounted PPY g i P

Universal with ESC, | Supply Voltage, Ignition X1-15 pin 7
Universal or Basic

Central Ground X1-15 pin 4,9
Supply Voltage, Battery
X1-Gra 1
Frame-Mounted (Could be IGN) Y
Non-ESC Supply Voltage, Ignition X1-Gray 2
Central Ground X1-Gray 11,12

Supply Voltage, Battery X1-Black 1

Frame-Mounted

Supply Voltage, Ignition X1-Black 2
With ESC PPy 9. 19

Central Ground X1-Black 13,14

5.2.1.14 J1939 Serial Communications Testing

Electrical Checks

B |f the ABS ECU is the only ECU on the J1939 datalink which cannot communicate, then take
measurements at the ABS ECU connector. If other ECUs are not communicating, then troubleshoot
the vehicle datalink backbone and contact the vehicle OEM for technical assistance if required.

B Check for devices that could be overloading the J1939 datalink slowing down communications.

m Verify J1939 High and Low have correct voltage readings, Key ON, while datalink communications
are active.

B For resistance measurements, the vehicle battery must be disconnected and the ignition must be
OFF. Figure 5.47, Figure 5.48, Figure 5.49 and Figure 5.50.

Measurements should read as follows:

Location Measurement

Across J1939 High and Low Approximately 60 ohms

J1939 Low voltage 0.1Vv-2.4V

J1939 High voltage 2.5V-5.0V

J1939 High or J1939 Low to
Ground or Power Supply

No continuity
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Fig. 5.49

Fig. 5.50
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Component Replacement

6 Component Replacement

AWARNING

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

AWARNING

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

ACAUTION

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.

6.1 Component Removal and Installation

6.1.1 Wheel Speed Sensors

6.1.1.1 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° to 300°F
(—40° to 150°C).

Lubricants approved for use on WABCO sensors and spring clips are as follows. Figure 6.1.
Mobilith SHC-220 (Mobil)

TEK 662 (Roy Dean Products)

B Staburags NBU 30 PTM (Kluber Lubrication)

H Valvoline EP 633

Fig. 6.1

SENSOR
SPRING
CLIP

~~~_ WHEEL SPEED
SENSOR

4004479




Component Replacement

Removal

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

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 6.2 and Figure 6.3.

Fig. 6.2

1002036a

KNUCKLE-MOUNTED SENSOR




Component Replacement

Fig. 6.3

SENSOR

SPRING CLIP HOLDER

1002037a

7. Remove the sensor spring clip.

Installation
1. Connect the sensor cable to the chassis harness.
Install the fasteners used to hold the sensor cable in place.
Apply a WABCO recommended lubricant to the sensor spring clip and sensor.
Install the sensor spring clip. Make sure the spring clip tabs are on the inboard side of the vehicle.

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

B S

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

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.

6.1.1.2 Modulator Valves

Removal

AWARNING

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.
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Component Replacement

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 6.4.

AIR OUT

PORT 1,
AIR IN

1002038a

6. Remove the two mounting capscrews and nuts.

7. Remove the ABS valve.

Installation

ACAUTION

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 manufac-
turer’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 electri-
cal cable connection. Make repairs as needed.

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

6.1.1.3 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.
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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.

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 6.5.

Fig. 6.5 AR

PORT 1,
AIR SUPPLY

PORT 2,
AIR DISCHARGE

VALVE CONTROL
DO NOT OPEN

PORT 3,
TREADLE

AIR LINE

1002039a

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 manufactur-
er’'s recommendation.

Connect the air supply, discharge and treadle lines to Ports 1, 2 and 3 of the valve.
Connect the harness connector to the valve. Hand tighten only.

Remove the blocks and stands.

o Db

Test the installation.

6.1.1.4 Checking the ABV Installation
To test the active braking valve:

1. Turn the ignition to the ON position and verify that the ATC/ Stability Control lamp operates correctly.
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2.
3.
4.
5.
6.
7.

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.

9. Drive the vehicle. Verify that the ATC indicator lamp operates correctly.

6.1.1.5 Checking the Trailer ABV Installation
1. Connect the blue glad hand to a 50 cu. in. (819 cu. cm) air tank.
Start the vehicle.
Fully charge the reservoirs with air. Shut off the vehicle.
Activate the valve using TOOLBOX™ Software; verify correct operation and no active codes.
Listen for air leaks at the valve.

Make necessary repairs if needed.

No oo s~ oeDb

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

6.1.1.6 ABS Valve Packages

Removal and Installation — Complete Package

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.

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.

2. If necessary, raise the tires off the ground.

3. Drain the air from all system air tanks.




Component Replacement

4. Remove all the air lines and connections from the ABS valve package. Figure 6.6 and Figure 6.7.

Fig. 6.6 SUPPLY PORT
1/2" NPT

QUICK RELEASE

— 1/2" NPT

MODULATOR DELIVERY

VALVE PORTS
ABS QUICK RELEASE VALVE PACKAGE 40078472

Fig. 6.7
RELAY
ABS VALVE gggTT ROL ABS

MODULATOR R MODULATOR

VALVE v VALVE

DELIVERY DELIVERY

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

ABS RELAY VALVE PACKAGE 4007848a

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

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

7. Test the installation.




Component

Replacement

Removal and Installation — Component Valves

1.
Fig. 6.8

o a0k~ oD

6.1.1.7 Active B

Remove the ABS valve package from the vehicle. Figure 6.8.

ALLEN-HEAD BOLTS

13-15 LB-FT
(18-20 Nem)
=

Use a 6 mm Allen wrench to loosen and remove the Allen-head bolts.

Carefully separate the ABS modulator valve(s) from the relay or quick release valve.
Remove and discard old O-rings. Lubricate replacement O-rings with the grease provided.
Plug any unused ports on the replacement valve(s).

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 Nm).

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

. Check the valves for leaks:

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

B Relay or quick release valve. Refer to the procedure for checking the quick release or relay valve
installation in this section.

raking Valve on the ABS Valve Package

Removal

@ 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.

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




Component Replacement

When installing the new active braking valve (solenoid valve) on the valve package, you must use the new
O-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.

AWARNING

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 a 5 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 adapt-
er 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 6.9.

Fig. 6.9 MOUNTING BOLTS
ACTIVE
BRAKING VALVE
(SOLENOID VALVE)
ADAPTER
(@ I 1I-
SUPPLY
AIR LINE
40078492
Installation

1. Clean and lubricate the small adapter piece O-ring. Install the O-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 Nm). Figure 6.10.
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Fig. 6.10 MOUNTING BOLTS
12-13 FT-LB (18-20 N-m)

ACTIVE
BRAKING VALVE
(SOLENOID VALVE)

4007850a

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. Fig-
ure 6.11.

Fig. 6.11

=

o e
O \n ﬂ’ _ O
O =
! RELAYVALVEL
SUPPLY PORT 1002044a

@ Use WABCO-recommended lubricant.
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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 Nm). Figure 6.12.

Fig. 6.12

ATC VALVE
AND ADAPTER

CONTROL

SUPPLY PORT ABS VALVE
PORT PACKAGE
]

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

1002045a

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-lb (20 Nm). Do not over tighten.

8. Attach the wiring connector to the solenoid valve. Hand tighten only.
9. Remove the blocks and stands.

10.Test the installation.

Checking the Installation

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

Listen for air leaks at all valves.

ok~ DN

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

6.1.1.8 Electronic Control Unit (ECU)

Removal

AWARNING

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.

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

3. Disconnect the wiring harness connectors from the ECU.
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4. Remove the mounting hardware. Remove the ECU. Figure 6.13.

Fig. 6.13

4003974a

Installation

1. Install the ECU using the manufacturer’s mounting hardware. Tighten the hardware per the manufac-
turer’s recommendation.

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

4. Test the installation.

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 4 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.

B Wheel 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.

B ECUs with Electronic Stability Control (ESC) will require system to be calibrated whenever a com-
ponent has been replaced.

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

B 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 re-
main on briefly after the ABS lamp goes off.

3. There should not be any active faults displayed in the ECU memory.
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6.1.1.9 Steering Angle Sensor (SAS) — WABCO Only

Removal

AWARNING

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.

AWARNING

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.

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

oo Dbd =

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

5. If the 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 6.14.

Fig. 6.14

4006873a

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

ACAUTION

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.
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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 Nm).

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.

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.

6.1.1.10 Electronic Stability Control (ESC) Module

Removal

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.

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.

1.
2.
3.

4. Disconnect the wiring harness connector from the ESC module. Figure 6.15 and Figure 6.16.
Fig. 6.15

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

4010604a
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Fig. 6.16

+2°
X 20 4010609

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

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

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.
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.
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6.1.1.11 Brake Pressure Sensor

Removal

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.

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 6.17.
Fig. 6.17

27 FT-LB
(36.6 Nm)
TORQUE

4006870a

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.

2. Start the vehicle and fully charge the reservoirs with air. Shut off the vehicle.
3. Apply the brakes and check for air leaks at the brake pressure sensor.
4

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

7.1 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 7.1, Figure 7.2, Figure 7.3, Figure 7.4, Figure 7.5, Figure 7.6 and Figure 7.7 for system
configuration layouts.

Fig. 7.1 STANDARD OR BASIC 4S/4M ABS

VALVE PACKAGE
INSTALLATION (REAR)

VALVE PACKAGE .
INSTALLATION (FRONT)

AIR LINES
ELECTRICAL LINES 1003363¢
Fig. 7.2
¢ 6S/4M ABS VALVE PACKAGE

INSTALLATION (REAR)

VALVE PACKAGE -
INSTALLATION (FRONT)

AIR LINES
ELECTRICAL LINES 1003364e
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Fig. 7.3 6S/6M ABS VALVE PACKAGE

INSTALLATION (REAR)

VALVE PACKAGE
INSTALLATION (FRONT)

AIR LINES
ELECTRICAL LINES 1003365¢

Fig-74 | 4s/4M ABS/ATC
VALVE PACKAGE
INSTALLATION (REAR)

VALVE PACKAGE

INSTALLATION (FRONT)

AIR LINES
ELECTRICAL LINES 10033666
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Fig. 7.5

Fig. 7.6

6S/4M ABS/ATC VALVE PACKAGE
INSTALLATION (REAR)
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INSTALLATION (FRONT)

AIR LINES
ELECTRICAL LINES 1003367e
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TRAILER STABILITY ngﬁggﬁgh‘ VALVE PACKAGE

CONTROL INSTALLATION
MODULATOR VALVE (REAR)

(OPTIONAL)

TRAILER
ACTIVE
BRAKING
VALVE

LAMPS

ATC VALVE

FRONT AXLE
ACTIVE

N BRAKING
VALVE PACKAGE VALVE

'NS(TF‘;'E;'ICI;ON (OPTIONAL)

PRESSURE AIR LINES
SENSOR ELECTRICAL LINES

(OPTIONAL) 40078130




System Configurations

Fig. 7.7

4S/4M ESC/ATC

(ALSO AVAILABLE IN 6S CONFIGURATIONS)
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4007814b




Wiring Diagrams and Connectors

8 Wiring Diagrams and Connectors

8.1 Wiring Diagrams and Connectors ECU Connector Pin Assignments

Refer to Figure 8.1, Figure 8.2, Figure 8.3, Figure 8.4, Figure 8.5, Figure 8.6, Figure 8.7, Figure 8.8, Figure
8.9, Figure 8.10, Figure 8.11, Figure 8.12, Figure 8.13, Figure 8.14, Figure 8.15 and Figure 8.16 for ECU
wiring diagrams.

= BASIC
NENEEE [DDEE
Blajolololu| Slelo]ofm]z
AEEEEE | EEEOE
= UNIVERSAL

X2

(1] [e] 2] [o] [i3] [re] | [ (3] [2] (7] [no] i3]
(2] (5] [e] (] [14] (7] | | [2] [5] [&] [1] [n4]
(3] [6] [o] [12] [1s] [ve] | | [] [e] [=] [ 5]
4004025b
Fig. 8.3
UNIVERSAL ECU (CAB-MOUNTED) WITH 4 CONNECTORS
X4 X3 X2 X1
[ 1 1 1 1
1 4 7 10 13 16 1 4 7 10 13 1 4 7 10 13 16 1 4 7 10 13
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3 6 9 12 15 18 3 6 9 12 15 3 6 9 12 15 18 3 6 9 15
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Fig. 8.4

8.1.2 ECU (Frame-mounted) with ESC and/or HSA

Fig. 8.5
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Wiring Diagrams and Connectors

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

Fig. 8.6
INLET 1 1 v
VALVE p— 16 AWG GND RIGHT FRONT
OUTLET 4 4 ov
VALVE s v
INLET 3
VALVE @— 16 AWG e GNDEZ /IR%FJ\;:&ET
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©  OUTLET 5 5 ov
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£ ABV- F it Ittt |
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SENSOR 13 —f 13 SENSOR H
SENSOR 11 /" L " e |
SENSOR 14 —7 14 SENSOR 1 FXE;AVR
SENSOR 12 /'_TP 12 __I LEFTFRONT I
SENSOR 15 — 15 SENSOR 4
ABV+ Ll SR e T
SENSOR SENSOR ABV+ SENSOR 17 /" TP 17 __I RIGHT REAR
SENSOR 18 —f 18 SENSOR
BACK VIEW OF HARNESS CONNECTOR
J1587B 10 T 10 115878
J1587 A 1 —f n J1587 A
SAE SAE TP
S5 E TRWL E Sae E JieseL 1 7 1 se39L
H L J1939 H 3 —f 3 J1939 H
BATTERY 8 |~ 14AWG — 15A AMP 8 O BAT
ECU+ 7 7 IGN
] w[] = |,
Q
2
Z RETARDER 14
Q
TRAILER 2
X1 GND BAT - ECU - S
ﬂ ﬂ * . Z INDICATOR H
< LAMP
ATCLAMP 13 i$0
JUMPER JSAE E JSAE TRACTOR 15 TRACTOR INDICATOR LAMP® -
1587 1587
A B INDICATOR }BLINK CODE
LAMP | SwTcH ATC
ATCSWITCH 6 | ============= - WO,
ABS OFF ROAD SWITCH —t
ABS 3RD m ATC ABSOFF 5 [F========= T
LAMP BRK LAMP ROAD
ECU- 4—u
e s f—o q
BACK VIEW OF HARNESS CONNECTOR T
GND*
4004027d
*All connected to a common star ground.




Wiring Diag

8.1.3.1 6S/6M Universal ECU ABS Only with Optional Automatic Traction Control (ATC)

ams and Connectors

(6S/4M and 4S/4AM Configurations are also available)

Fig. 8.7
P
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Wiring Diagrams and Connectors

8.1.3.2 6S/6M Universal ECU with Roll Stability Control (RSC) (6S/4M and 4S/4M
Configurations are also available)

Fig. 8.8
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BACKVIEW OF HARNESS CONNECTOR
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:
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6

3 v
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SENSOR 1 n _-_I ARD AXLE
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BACKVIEW OF HARNESS CONNECTOR
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All unmarked wires should be 16 or 18 AWG.

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




Wiring Diagrams and Connectors

8.1.3.3 6S/6M Universal ECU with RSC and Optional Front Axle Brake (6S/4M and 4S/4M
Configurations are also available)
Fig. 8.9
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All fuses should be blade type.

*All connected to a common star ground.

—GND*

FRONT AXLE BRAKE (OPTIONAL)

GND

GND

n X4

POWER —> PRESSURE SENSOR 14
Ylg

J1587 B
J1587 A
J1939L
J1939 H
BAT
IGN

4004030k




Wiring Diagrams and Connectors

8.1.3.4 6S/6M Universal ECU with Electronic Stability Control (ESC) (6S/4M and 4S/4M
Configurations are also available)

Fig. 8.10
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All unmarked wires should be 16 or 18 AWG.
All fuses should be blade type.

*All connected to a common star ground.
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Wiring Diagrams and Connectors

8.1.3.5 6S/6M Universal ECU with ESC and Hill Start Aid (HSA) (6S/4M and 4S/4M
Configurations are also available)
Fig. 8.11
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All unmarked wires should be 16 or 18 AWG.

All fuses should be blade type.
*All connected to a common star ground. 4008457b




Wiring Diagrams and Connectors

8.1.3.6 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)
Fig. 8.12
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Wiring Diagrams and Connectors

8.1.3.7 6S/6M Frame-mounted ECU ABS or RSC (6S/4M and 4S/4M Configurations are also

available)
Fig. 8.13
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12v =
(L IGN 50R
6 70 10 AMP, 14 AWG GND
L OUTLET—] 14 AWG GND
ABS VALVE
5 80 16 AWG COMMON— RIGHT 3RD
(6S/6M ONLY) <L ano
INLET —— BLINK CODE 012 1
!_ SWITCH
4 (P 90 TP m _<L
86 85
7 Sf_’;’g’gR | (65/4M AND 6S/6M ONLY) E 21 1 2
(5 ~ 30 87A| ABS LAMP 2
3 100- L g7 | BLINK CODE GND
LA R LAMP '/ 7 ATC SWITCH
| s
ouner— ABS VALVE ] : F (orTionAL om e
20 M 16 AWG COMMON LEFT 3RD prmmmmmmmmmmmneaeae O e EE
.- ABS OFF ROAD SWITCH INLET——] / (65/6M ONLY) H ! ATC/RSC LAMP J1587 -8 —FIE 109 ?4
Fhhhiieeh R T e-- --®
é H |_ H H J1587 +A :_pt
1 120 v ' TORETARDER —30— 86
-da I R I
GND H X | | ~-08 05
: ] I : '
! TO RETARDER —87A- -85 -- RETARDER L
X4-BROWN E v Q7 Qs
i A
(FOR 6 CHANNEL ONLY) H E ' !
H H H
; T R
: ---:Z-‘ ----- J1939 - H ===~ R 1
: TRAILERWL | fr=cf=====- J1939 - L ===~ 4 mmmmomanes !
. .
X1-GRAY
TRAILER @ """"""" :
ABV
------ -01z 01
60 70- l_
s o I oty outer—|_~ - InLeT
a o | ABS VALVE ABS VALVE l J)
50 8 16 AWG OMMON RGN REAR LEFT ERONT COMMON 16 AWG " 2
I—INLET— / {~ OUTLET
4 9
? O R0 10 (I) 3
SENSOR | ouTLET
—_/— RIGHT REAR — -] ABS VALVE
3 100 I_ RIGHT FRONT [~ COMMON 16 AWG O9 ﬁ) 4
OUTLET —] / I~ INLET
i ABS VALVE
2 110G 16 AWG COMMON LEFT REAR 8 5
INLET ——| / I
SENSOR ya
1 T 120 = Commm—errrRoNT—7/— T 07 |06
I
SENSOR P
7 — SENSOR
7 LEFT REAR RIGHT FRONT
X3-GREEN X2-BLACK
4004031d




Wiring Diagrams and Connectors

8.1.3.8 6S/6M Frame-mounted ECU with ESC (6S/4M and 4S/4M Configurations are also

Fig. 8.14
BATTERY O—Eml
TP SENSOR 14 AWG +12V
7 R3RD mmm | (65/4M AND 6S/6M ONLY) 14 AWG +12V
+12V — |
IGN ——"15AMP 14 AWG GND
60 | 70 MAWG——— GND ——
OUTLET— /
ABS VALVE
BLINK CODE GND
5 80- 16 AWG COMMON | RIGHT 3RD SWITCH
(6S/6M ONLY) é)
[——INLET—V 8 [ 85 I AUX1 013 07 |01
Q9 ] s LD-GND
JaLs SENSOR 30 A Ass o ds Loz
TRAILER
_/ LEFT 3RD — | (65/4M AND 6S/6M ONLY) | \l’ _L_, LAMP ATC SWITCH T
36 10 ol ! A _f__] (OPTIONAL)
OUTLET—/ O '___® S s ey S LI I A
ABSVALVE | I
20 M0~ 16 AWG COMMON—| LEFT 3RD | | ATC/RSC/ESC J_}f;g;é bt fonfenteiedind a
(6S/6M ONLY) | | LAMP - 16 o110 Oa
INLET —— / | TO RETARDER 1 DRIVER'S = GND
10 120- | 303 BRAKE 5| P PRESSURE ——{
| H _E] DEMAND SENSORSIGNAL | (17 on Q5
: !'J L_! 85 : RETARDER -!
87A— L 85-— — — — —l—— — — — —RETARDER- — — — — — 4 — — — — — —
! | 18 012 06
X4-BROWN | TO RETARDER | ?
| - -ABS OFF-ROAD — — |- - — — 3
(FOR 6 CHANNEL ONLY) | : SWITCH (OPTIONAL)
: TRALERWL | 1939-H
——————————— -®- - J1939-L
X1-BLACK
STEERING CAN-L
ANGLE
SENSOR
(SAS) CAN-H
Esc Ub
o1||o7 o1
R 70 l__ MODULE
:lZI REAR AXLE outLeT—| | GND - INLET
& 8 16 AWG OMMON | S VALVE frratiasdd |- common—— 16 AWG ——0 14 | LO 8 $z
IINLET— / |—OUTLET ————
4 9 1 1509 O3
? ° TP ?
SENSOR | OuTLET
-/ RIGHT REAR ABS VALVE
3 100— l_ RIGHT FRONT —COMMON —— 16 AWG ——016 Q10 ?4
OUTLET — / I—INLET
2 110~ 16 AWG COMMON—| ABS VALVE 17 1 FO5
LEFT REAR FRONT AXLE [/} LD-GND !-O ?
INLET — / ABV T[]
|— SENSOR r é
1 120 = Lo — 1eFTFRONT—F—T]018 012 |06
+ P sEnsor SENSOR TP
7 LEFT REAR L o riGHT FRONT——
X3-GREEN X2-GREEN
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Wiring Diagrams and Connectors

8.1.3.9 4S/4M Frame-mounted ECU with Supervised-Lock-Control (SLC) Feature

TRANSFER CASE

LOCK

Fig. 8.15

60 70
50 80
40 90
30  100—
2(13 10
1(% 120—

X4-BROWN

*DIFFERENTIAL
LOCK

*Differential Lock Solenoid is optional in
some vehicles. If you are replacing the ECU
with a Service Kit, please follow carefully
instructions provided on it.

6 (J) 70~ |_
OUTLET— /
50 8 16 AWG COMMON | agﬁm‘g\i
[—INLET— /
4 ﬁ) 90
TP sensor
+ RIGHT REAR — -]
3 100 I_
OUTLET — /\
2 110G 16 AWG COMMON —| II‘.‘E;I?TVA\ELXRE
J— INLET —— /
1 120 v
— SENSOR
» LEFT REAR —— -
X3-GREEN

+12V IGN
OR BATTERY = 15AMP

14 AWG +12v
14 AWG +12v
12V > E—‘
16y O SAMP
14 AWG GND
14 AWG GND
- GND l
BLINK CODE 012 1
SWITCH
86 85 m ;l,
E 21— 1 2
30 87A| ABS LAMP 2
g7 | BLINK CODE GND
7. LAMP ATC SWITCH
H ( 3 opTIONAL) —O1 93
|
| ' ATC/RSC LAMP J1587 -B

ﬁ—m ?4

H ; J1587 +A
' TORETARDER—30— 86 o
: N \ ~-08 05
i
: ] I : '
N L i
\ TO RETARDER—87A—] ~C-g5----===----- RETARDER -------- il o7 os
: IR
: N I
: : H :
: --:Z-‘—T?--— 1939 - H=-===dmmnct !
: TRALERWL | fr=zf====m- 1939 - L === <mmmmoane '
. H
X1-GRAY
012 O1
\— INLET
ABS VALVE L J)
it COMMON 16 AWG 1 2
\— OUTLET
10 ? 3
\r— OUTLET
ABS VALVE
RIGHT FRONT |- COMMON 16 AWG O9 (i) 4
\— INLET

SENSOR L
Commmm— (eFT FRONT

SENSOR falld

L s RIGHT FRONT —/————

X2-BLACK
4012053a




Wiring Diagrams and Connectors

8.1.3.10 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)

Fig. 8.16
BATTERY TEANIP
TP SENSOR 14 AWG +12v
7 SERD mmm | (65/4M AND 65/6M ONLY) | 14 AWG +12V
+12v —
ien © ——"15AMP 14 AWG GND
60 | 70 MAWG——— GND——
OUTLET_/ ABS VALVE
BLINK CODE GND
5 80 16 AWG COMMON | RIGHT 3RD SWITCH
(6S/6M ONLY) m HSA 013 4)7 O1
INLET —— 86 85 LAMP
[ A b
49 90 Y LD-GND
=0 30 87A ABS
/ f;'ﬁ,’",‘, s 1 (65/4M AND 65/6M ONLY) \ I LAMP ATC SWITCH TRAIA—&\F} o4 A)a 02
36 10 | *a 77 _f__] (OPTIONAL)
|
ourer—{_~| e F--& S g e M e
ABSVALVE | [
20 M0- 16 AWG COMMON LEFT3RD | ATC/RSC/ESC A b I 1
(6S/6M ONLY) | | LAMP - d16 (?10 Oa
r INLET— | TORETARDER | DRL"’S‘RK'E i GND
30 =|
1 120- | [ S, DEMAND PRESSURE ———
asa | Tl_ | SENSOR SIGNAL Qv S 05
SWITCH ! =l T T T T T T T T T T I
| ﬂ— e | RETARDER Pl
87A— L 85-——— ——|l— —— — — —RETARDER- — — — — — 4 — — — — — —
! | 018 12 O6
X4'BROWN | TO RETARDER | ?
| - -ABS OFF-ROAD — — |- - — — 3
(FOR 6 CHANNEL ONLY) | : SWITCH (OPTIONAL)
| TRAILERWL | 1939-H
|
——————————— -®- -=4 J1939-L
X1-BLACK
STEERING CAN-L
ANGLE
SENSOR
(SAS) CAN-H
Esc Ub
6 . MODULE O1|l07 O1
L e L [
- i ABS VALVE ABS VALVE L _ ] $
5 80— 16 AWG COMMON e R (B FRONT COMMON 16 AWG—F014|Los  O2
[—mLET— / |- OUTLET ———————
4 9 1 1 9
? © TP 5 —0 ?3
— — e —— [~ OUTLET
! ABS VALVE
3 100- L RIGHT FRONT |- COMMON —— 16 AWG ——0O16 010 ?4
OUTLET —] / I— INLET
2 110~ 16 AWG COMMON ABS VALVE 17 1 FO5
LEFT REAR FRONT AXLE IZ LD-GND !_O ?
e ] ABY sensor —~TP[] é
1 120 U — 1eFrFRONT——]018 012 |08
FTE— sensor p——] SENSOR TP
7 LEFT REAR L o RiGHT FRONT——
X3-GREEN X2-GREEN
4010643a
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Fig. 9.28
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10 Appendix |

10.1 Reconfiguration Procedure

10.1.1 How to Reconfigure an ECU (E Version)

Before reconfiguring the ECU, contact the WABCO Customer Care Center 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:

B ATC valve

B Retarder relay or third brake relay
B Datalink SAE J1939

B Auxiliary inputs and outputs 1-5

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.

10.1.2 TOOLBOX™ Software

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 10.1. If you are using TOOLBOX™ Software version 11 or higher, choose
Components, Memorized Components and Reset Memorized. Figure 10.2 and Figure 10.3.
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Flg. 101 i WABCO ABS
Tradler Brake Vahe
ECU Indormation [E4.3 Trailer Brake Vale s
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Vehicle Ignition must be cycled and vehicle test driven over 4 mph (6.4 kph) to complete reset

memorization.
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10.1.3 Manual Reconfiguration

124

Refer to Table C and Figure 10.4 for information on manual reconfiguration.

Table C

Action

Result

Reason

1. Turn the ignition ON.

2. Press and hold the blink
switch for at least three
seconds.

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

The ABS lamp displays the ABS
system configuration code:

B One blink: 6S/6M 6X2
B Two blinks: 4S/4M

B Four blinks: 6S/4M

B Five blinks: 6S/6M 6X4
NOTE: The ABS lamp may
display eight quick flashes

before the system configuration
code begins.

Stored faults cleared, no active
faults 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.

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:

B ATC valve
AND/OR

B Retarder relay
AND/OR

® 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).

Turn the ignition OFF.

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

NOTE: The system
configuration code continues
until ignition is turned OFF

Successfully reconfigured.
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Fig. 10.4
A system reconfiguration is illustrated below:
IGNITION ON
‘ s s -1s
|SWITCH| | | | | | |
3 Second s -ls
Hold
ATC Reset Continues
Confirmation until .
< “_|P: S, vy v |Pause| < v - |P: VIR Pau Pause|., > \- [P v vy . |Pause| ~, - power is
,/: :;s: :,(Aas)\::,(AES)\: 4s :,(Ass)\:,_(ms): :u:e :’(ABS)‘:/’(ABS)‘\I_“_IEI_I_I_I ::9 ’,(Aas):i(‘ss)f :_usse :,(ABS)\:’,(AES): 4s Z(ABS):’/(AES)& turned off
SystemID SystemID System ID SystemID SystemID System ID
(2) (2) (2) (2) (2) (2)
'/: [ ATC Lamp — Dyno Function (remains lit for entire test)
Light ON*
*ATC Lamp will light only if ATC is connected. 10033712
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11 Appendix I

11.1 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.

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

ACAUTION

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

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 the WABCO Customer Care at Center at 855-228-3203 or
visit wabco-na.com for further details.

11.1.1 SAS Calibration

@ 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:

B [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 11.1.
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B J1708 communications are possible with any TOOLBOX™ Software version and any ABS ECU.
Figure 11.2.

Fig. 11.1

[ WADED TOOLBEY 128

Ie|
g
I

WABCO
TOOLBOX™

[ orcuaa [ ecis
et - o
=RoEnE

E
4015776a

Fig. 11.2

System Setup Help

R,

-
L

HABS 'RSS
&= 5|

)

4015777a

In the Main Menu, select J1939 Tractor ABS or J1708 TOOLBOX™, then Tractor ABS. The ABS Main
Screen will appear. Figure 11.3 and Figure 11.4.
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Fig. 1.3

Fig. 1.4
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To access the ESC EOL:

B 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 11.5.

Fig. 11.5

Mwecorss

Tracter ECU  Display Cemponent Tests Menu | Help

- @ ki = E End of Line ' \lg
(el wes |1 | [ s ESCS Update A

i~ ECU Information -1 [ Wheel Sensor

4010689

If you are using TOOLBOX™ Software version 11 or higher, click on “Components” button. A drop box will
appear, Select “ESC” then select “Start EOL”. Figure 11.6 and Figure 11.7.

Fig. 11.6
WABCO Toolbeox - Pneumatic ABS Dﬁg_
rstem  Display [Components | Utilities Help
ABS
-
RSC
MW Pai ESC
Hill Start
Software Valves
Memorized Components
Produ
Lamps
Retarder Rel
syst arder Relay
Data Link
seri{ Pressure Sensor
Features | Q
4015780a
Fig. 1.7 5 wacoreobo oo 80 ]

AT Swnch Status:

Samibeer of Mol Engie Comtral kB
Evente: r

Mmibar of Yrwr Sngiees Comterd E
Events;

L

Park Beake Banis | Furmiaes s oo Rl B gine Comnol | —
S a—
Fe

Freanun Sonnar: ™ amber of Yaw Beshin Contrcl | —
[

—
EAC Madule Cffyate I 20 degrmen: F

A poL | [ |i

40106752
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In the message box that appears, click the “SAS Calibration” button. Figure 11.8.
Fig. 11.8

SAS Calibration
AN

AN

ESC Imitialization

4010676a

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 11.9 may appear if unit has had SAS calibrate at some point. Click on Yes
to recalibrate SAS. Figure 11.10.

@ The vehicle needs to be sitting still during SAS calibration.

Fig. 11.9

sasalresdy calibrated NI i

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

Yes No

4010677a

Depending on your version of TOOLBOX™ Software, the message in Figure 11.9 may appear.
If it does, always click “Yes” to recalibrate the Steering Angle Sensor in order to complete the
ESC Initialization.
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Fig. 11.10| Test Status
Preparing to calibrate the Steering Angle Sensor [SAS)...

Make sure the fiont axle wheels are in exact straight ahead
position.

Press Continue of the Space Bar when ready.

~ATC Lamp Status

ON

Continue

4010678a

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 11.11.

Fig. 11.11

Test Status
The Steering Angle Sensor is calibrated.

|Press Close of the Space Bar to exit.

~ATC Lamp Status

4010679a

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.
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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 11.12.

Fig. 11.12

SAS Calibration

ESC Initialization l/

4010680a

Check the message box that appears. Press the space bar or clickthe “Continue” button when ready to
proceed. Figure 11.13. The ATC lamp will start blinking to inform driver ECU is in learning mode.

Fig. 1113, 47 Toolbox - ESC End of Line Test LEIM

ESC End-Of-Line Test ESC Learning State

Test Status

Preparing for ESC Initislization... [~ Shaight driving adjustment not finished
ESC Initialization consists of bwo steps: [~ EOL steering ratio RIGHT adjustment nat finished
- Straight Driving

- Steering Ratio Calculation [~ EOL steering ratio LEFT adjustment nat finished

; ; : £ Steer tio learni diti leted
Prezz Continue or the Space Bar to begin Straight Driving. 51" Stgeiing vt leaming sonditions;complefe
| [~ ESC initialization not completed
[~ ESCEOL procedure is active

[~ Steering angle sensor [SAS) not calibrated

~ATC Lamp Status

OFF

@ ............. ﬁﬂ;ﬁ ...............
Continue ... Close

4015782a

Carefully follow the instructions that appear in the message box. Figure 11.13. 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.

If SAS calibration was completed before ESC initialization, the ATC lamp will be continuously
blinking before ESC initialization begins. Figure 11.14.
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Fig. 11.14
9 Test Status

Straaght Drrving Adjustment...

Drive straight ahead for about 800 feet at a minrmum speed
of 15Smph. Comering is allowed in between straight drives,

'when straight diving is complete, the ATC lamp will stop
blinking and ahways be ON.

~ATC Lamp Status

Q

Continue

4010682a

The straight driving adjustment can be done in segments as the ECUwill 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.

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 11.15.
Fig. 11.15

Test Status
Calculation of Steering Ratio...

\With the vehicle stopped. tun the steering wheel 360
degrees in either direction then accelerate slowly until the
ATC lamp starts blinking (at about 12 mph). Keep the same
conditions until the hight tumns off.

~ATC Lamp Status

4010683a
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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 11.16.
Fig. 11.16

Test Status

Tumn steering wheel to 360 degrees to the RIGHT at the
same conditions.

The ATC lamp will go on at sirasght driving and blink. again f
learning conditions on the other side are met.

Keep these conditions untl the ATC lamp turns OFF
[approsamately 8 seconds)

ATC Lamp Status

2, [ ]

4010684a

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 11.17.

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

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.
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Fig. 11.17
ESC End of Line Data
Steering Ratio Left |3°-3
Steering Ratio Right 210
Steering Angle Offset |1-'3l
Enter Vehicle Number |
Enter Comments [optional)

Save Print | [_E;,_l

4010685a

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 11.18.
Fig. 11.18

Test Status

To finakze the ESC indiakzabon & it necessary to cycle the
igrithon of the calculsled values will be lost!

Please close this window and CYCLE THE IGMITION

Press Close lo ext

~ ATC Lamp Status

40106862

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.

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.
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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 11.19 and Figure 11.20.

Fig. 11.19

Fig. 11.20

& wascosss | W W oo |
Tractor ECU  Display Component Tests ESC Menu  Utility l
ki A ATC
|
—ECU Information -Wheel Sensor
ECU Type [ FiPM MPH
Configuration | Left Front | |
Part Murnber | Right Front | |
Manufacture D ate | Left 2nd I I
Serial Mumber | Right 2nd | |
Software Rev. | Left 3rd | |
Features | Right 3rd | |
- Faults - Learned Components
| E wiztitig | Stared [~ ATCValve [~ Retarder Relay [~ DataLink
—Control Status —Switch ~Voltages
AR5 Battery Suppl
ABS Brake [ [ altzsh Supek ]
ABS Petarder I_ ATC | lgrition Supply |
~Lamps Wehicle Battery |
SebE Rk [ s ATC T | L
ATC Engine I
: [ [ [ [ ()
I RP12104 Enor: 134 ERF_INVALID_DEVICE | | ME20E | 124ZPM
4015779a

ECU Informatian

Y Pt i

LI

[

[Fmimen

WABCO Pneumatic ABS

4010688a

The ESC EOL Initialization procedure is completed.

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.
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12 Appendix Il

12.1 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.

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

ACAUTION

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

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 the WABCO Customer Care at Center at 855-228-3203 or
visit wabco-na.com for further details.

12.1.1 SAS Calibration

@ 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.
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In the Main Menu, select Pneumatic ABS (J1939), the ABS Main Screen will appear. Figure 12.1 and Figure

12.2.
Fig. 12.1

Fig. 12.2
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To access the ESC EOL:

From the bar menu at the initial screen, click on the “Components” button. A drop-down menu will appear.
Select the option “ESC.” Figure 12.3.

Fig. 12.3
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On the screen that appears, click the “ESC EOL” button. Figure 12.4.

Fig. 12.4
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@ 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.

@ 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

12.5.
Fig. 12.5
4 WABCO TOOLBOX - ESC Menu =™
ESC End of Line Selection
SAS Calibration ESC Initialization ‘

meszage succe

Close |

40126262
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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 12.6.

Fig. 126 (= E e
«%: WABCO TOOLBOX - ESC Menu —

ESC End of Line Selection
ESC Initislization |

e l ! amp an ! L] !!i ; Di; Eegm IO !!! L n!!ynu ﬂ-ﬂ!

ESC s in calibration mods.

'You now need to drive straight ahead for 273 yds (250 m) 2t a speed
of 12 mph (20 kph) or higher. It doesn't need to be all at once, tums
are allowed. The ECL will accumulate your straight driving until the
required distance has been met.

SAS Calibration

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

Close |

4012627a

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.

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
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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 12.7.
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The ESC Information screen will display the ESC straight driving, Steering Ratio Learning, and ESC End of
Line Status as “Complete”. Figure 12.8.

Fig. 12.8
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Steering Wheel Sensor: Invered
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4012629a

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

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.
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13 Appendix IV

13.1 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 aftermarket distribution channel.
2. Install the replacement ECU into the vehicle.

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

4

. Load the configuration file into the ECU using WABCQO’s TOOLBOX™ Aftermarket Programming
application.

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

13.1.1 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™

Software Version

E4 250 kbaud 1.5
E4 500 kbaud 12.2
E8 250 or 500 kbaud 12.2

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

Vehicles equipped with a 6-pin diagnostic connector likely do not have J1939 communication to
the ABS ECU available. Users can obtain WABCO's Bench Programming Unit 400 850 960 0 to
program ECUs on the bench if J1939 communication is not available on the vehicle.
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If you do not have the required diagnostic adapter or minimum version of TOOLBOX™
Software, these items can be purchased at https://wabco.snapon.com.

If you do not meet any of the above requirements, a fully programmed ECU can be purchased at additional
cost 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.

13.2 Aftermarket Programming Procedures

Step 1: Acquire a programmable replacement ABS ECU from Meritor’s aftermarket distribution
channel or refer to Meritor PartsXpress (www.MeritorPartsXpress.com). If you need help identifying
the correct replacement programmable ECU, contact Meritor Aftermarket Customer Care at:

USA: 888-725-9355, Canada: 800-387-3889.

Programmable ABS ECUs are clearly identified with a large orange sticker indicating it must be
programmed and are also shipped with an instruction sheet explaining how to complete the service
operation. Figure 13.1.

Fig. 13.1

i

'MUST BE PROGRAMMED !

hrtps:/meritarwabco. snapon. com

4015783a

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.

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:

Description

253 630 2 Calibration Memory — Wheel Parameter Incorrect
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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 the required configuration file from https://wabco.snapon.com.

Begin by either creating an account or logging into an account created during a previous purchase from
the site. Figure 13.2.

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

Fig. 13.2

4013302a
Click the Aftermarket Programming Configuration Files button at the top of the screen.

If TOOLBOX™ Software is not available at the point of service, it can be purchased by
clicking the TOOLBOX™ Software button. Figure 13.3.

Fig. 13.3

PpT——"

4013303a

Enter the part details for the vehicle being worked on and the part being replaced. Figure 13.4.
B The VIN must include all 17 characters.
B The SmartTrac™ hydraulic ABS module part number being replaced must be entered.

B The new programmable SmartTrac™ hydraulic ABS module part number must be entered.
Figure 13.5.

Fig. 13.4

Part Details

VIN®

10 Part Wumber Being Replaced*

Mew ECLI Part Number®

Mew ECU Serial Mumber®
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Fig. 13.5

'WABEO
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Stao'lity Control Systems :
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4

4015716a

The next screen will show the configuration file details linked to the part number and VIN combination
entered. Verify the VIN, part number and SmartTrac™ hydraulic ABS module functionality matches the

SmartTrac™ hydraulic ABS module being replaced. If this information is correct, click the Add to shopping
cart button. Figure 13.6.

Fig. 13,8 [ s et ot s g -
- " ?’_"’ & Mitsrmarket Programming Configuration File T
N rr—— -
- ’ A b whogang cart
]
' mn
Part Details
et 4013306a
After the

configuration file has been added to the shopping cart, the shopping cart will be displayed as a
pop up window for a few seconds. Figure 13.7.

Fig. 13.7

==
] Logged in s Guest
The folowing ftem has been placed into your shoppeng cart:

1 % CONFIGFILE $0.00

Go To Shopgang Cat
@ Chcknst
Pricing does not account for (bams Cumently i your cart that may lead to a
@mceunt. Any bulk relatod dscounted price wil be visile in the cart.
4013307a
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Clicking on “Go To Shopping Cart” or “Check Out” symbol will take you to the contact details page that
need to be filled out to process the order. Figure 13.8.

Fig. 13.8

Contact Details

4013308a

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. Click on “Bill To This Address” when contact
info is filled out. Figure 13.9.

@ Aftermarket Programming Configuration Files will not be charged and you will not be billed.

Fig.13.9 [ ...

UKITED STATES
Bl 1 this sddress

4013309a

The final screen of the download process allows the details of the download to be reviewed before placing
the order. If all of the information is correct, then check the box acknowledging the terms and conditions of
the download and click Place Order. Figure 13.10.

Fig. 13.10 i

........

4013310a
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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 13.11.

Fig. 13.11

Thank you for your order!
Your order has been successfully ntered INKD DUF SYSTEM, you Wil receive 3 emal Shortly Wth the crder detals.

‘our order reference mumber i MB- 100-499955

Your order

Date Document Typa | Document
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+ Plaass t5re the conliguration Ble = 3 locaton that i scomssble at the vehicle.
TOOLBOX™ wil sutsmatecally saarch for v e in the following locatiors
0 C\Program Files'Mer

4013311a

The file extension ".HY" is specifically for the SmartTrac™ hydraulic ABS module only.
Ensure the file has this. No other file will be compatible.

IMPORTANT: The configuration file will be available in your account for seven days from
purchase. The configuration file must be downloaded to a computer within that time.

The following message will be displayed regarding recommended file storage location. Press OK to
continue with saving the file. Figure 13.12.

Fig. 13.12

Flease store in the AMProg folder.

4013312a

Save the configuration file to a location that can be accessed while connected to the
vehicle. The aftermarket programming application will allow the file selection from any
location in your computer. (Not just the AMProg Folder.) Figure 13.13.
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Fig. 13.13

Please store in the AMProg folder.

4013312a

Step 4: Load the configuration file into the SmartTrac™ hydraulic ABS module using WABCO’s
TOOLBOX™ Software Aftermarket Programming application.

Begin by verifying you have the latest version TOOLBOX™ Software. First locate the software version on
the WABCO label on the SmartTrac™ hydraulic ABS module. An example of the cab ECU label is shown,
and the ECU software version is circled. Figure 13.14.

o WABCO
SmartTrac’ mtue

Staolity Control Systems

400 85 %
;ABS/ATC/ESC 500KB

s e )

4015716a

4

Once you have verified you are using the correct version of TOOLBOX™ Software, connect to the vehicle
using recommended J1939 RP1210 diagnostic adapter. Turn the ignition on, open TOOLBOX™, and click
the aftermarket programming application to start programming the SmartTrac™ hydraulic ABS module.
Fig. 13.15.

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

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. If the vehicle ignition is known to "time
out" while using a key fob, use the vehicle key so the ignition will stay on during
programming. Use WABCO's Bench Programming Unit and SmartTrac™ hydraulic EPI
bench test cable for programming outside of the vehicle.

For complete instructions for using TOOLBOX™ Software, refer to the TOOLBOX™ Quick
Start Guide: OM1618.
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Fig. 13.15 [Frm——
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A message will be displayed indicating that the SmartTrac™ hydraulic ABS module will be changed as a
result of programming. Click “Yes” to continue with programming the SmartTrac™ hydraulic ABS module.
Figure 13.16.

@ Aftermarket Programming will change the SmartTrac™ hydraulic ABS module parameters.

Fig. 13.16

W
) o

4013316a
The Aftermarket Programming application will then locate the configuration file. Click OK to select the file.
Figure 13.17.
Fig. 13.17
" ol T
Q- i

11939 TOOLBOX Main x|

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

LN
y
y el

4013317a
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Use the file selection box to locate the configuration file that matches the part number and VIN being ser-
viced. Select the file by clicking on it, and then click Open. Figure 13.18.

2.

i ]
oL
N

Fig. 13.18

4013318a

The Aftermarket Programming application will automatically run from this point. The programming opera-
tion progress will be displayed in the dialogue box. Once the SmartTrac™ hydraulic ABS module
programming is successfully completed, a green PASS indicator will appear at the bottom of the
aftermarket programming application window. Figure 13.19.

Fig. 13.19 | aitin

WABCO

Aftermarket Programming

4013319a

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 the
WABCO Customer Care Center at 855-228-3203. Figure 13.20.

Fig. 13.20 bl
WABCO
Aftermarket Programming
FAIL
4013320a
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ESC ECUs will require the ESC End of Line procedure to be completed following ECU
replacement.

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 13.21.

Fig. 13.21 [
4+ WABCO TOOLBOX - ESC Menu Lo [ B

_ ESC End of Line Selection _
SAS Calibration |

amp on the da o 0 o ratly you the
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. & doesn't need to be all at once, tums
are allowed, The ECL will accumulate your straight driving urtil the
required distance has been met.

Onice the required straight distance driving has been accumulated,
the ATC lamp should quit blinking and should ga salid on, then
making a tum in either direction should tum the ATC lamp off
indicating the ESC Initizlization iz complete.

Close |

4012627a

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 Initializa-
tion 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 suc-
cessful.

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.
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Power down cycle time and sequence will vary amongst vehicle manufacturers. Some ve-
hicles might require the key to be removed from the ignition for ignition power to be com-

pletely 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 13.22.
Fig. 13.22

4015716a

The ESC Information screen will display the ESC straight driving, Steering Ratio Learning, and ESC End of
Line Status as “Complete”. Figure 13.23.

Fig. 13.23

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

®

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.
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13.3 Aftermarket Programming Failure Codes List

Fig. 13.24
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Fig. 13.25
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About WABCO

WABCO (NYSE: WBC) is the leading global supplier of braking control systems and other advanced
technologies that improve the safety, efficiency and connectivity of commercial vehicles. Originating
from the Westinghouse Air Brake Company founded nearly 150 years ago, WABCO is powerfully
“Mobilizing Vehicle Intelligence” to support the increasingly autonomous, connected and electric
future of the commercial vehicle industry. WABCO continues to pioneer innovations to address key
technology milestones in autonomous mobility and apply its extensive expertise to integrate the
complex control and fail-safe systems required to efficiently and safely govern vehicle dynamics at
every stage of a vehicle’s journey — on the highway, in the city and at the depot. Today, leading truck,
bus and trailer brands worldwide rely on WABCO'’s differentiating technologies. Powered by its vision
for accident-free driving and greener transportation solutions, WABCO is also at the forefront of
advanced fleet management systems and digital services that contribute to commercial fleet efficiency.
In 2018, WABCO reported sales of over $3.8 billion and has more than 16,000 employees in 40
countries. For more information, visit www.wabco-na.com.
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