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Volvo Chassis - Equipped With Bendix Wingman
Fusion - Volvo Active Driver Assist ( VADA ) And
Lane Departure Warning System ( LDWS ) Fault
Code And Troubleshooting Information
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On Volvo Trucks equipped with Volvo Active Driver Assist ( VADA ), and
with or without Lane Departure Warning System ( LDWS)
troubleshooting / diagnostics of this system cannot be done with
Premium Tech Tool ( PTT ).This system could include up to 4 separate
modules in the truck:

1. ABS ECU

2. Front Antenna, FLR20 - Mounted on the front of the vehicle

3. Camera, FLC20 - Mounted to the windshield

4. Safety Direct Processor, SDP - Mounted in the overhead console
above the driver

The use of ACOM and the documents listed below containing fault
codes for each individual ECU will need to be used.

Tech Tool

Bendix / ACOM ECU

Document

Notes

136 - Brake System

\Warning System (SA232)

Controller
EC-80 ABS ECU
(SA11)
209 - Safety Direct
Safety Direct Processor, Only|
Processor
SDP With Land Departure
Warning System
(SA209)
219 - VORAD, Adaptive
Wingman FLR20 Front Antenna
Cruise Control
Windshield Mounted
232 - Lane Departure
FLC20 Camera, On All Trucks With

Collision Avoidance

NOTE: If ACOM version 6.14 is used, the Driver Information Display ( DID
) may display a " Check Engine Fault " message and a Check Engine Light
in the cluster, and log an inactive count of DTC U0001-88. PTT should be

» clear U0001-88 when work with ACOM is completed. Updating
w ALUM version 6.15 or newer will resolve this issue.

https://volvo-trkna-prod1.pegacloud.net/prweb/PRAuth/app/VolvoKM_/iNPUIKpeinqPJi2GOhH930k43USdE 1gb*/'TABTHREAD7 ?pyActivity=%40basec...
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https://www.macktrucks.com/-/media/cbr-files/File/TECHLINE/K05175215/EC-80.pdf
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If further assistance is needed, start a new Service Request in eService.
Attach a DTC Readout from PTT as well as the ACOM report for the ECU

in question.
0 Tags k05175215 volvo
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The Dynamometer Test Mode will remain active even if
power to the ECU is removed and re-applied. Press and
release the blink code switch three (3) times, or use a
hand-held or PC-based diagnostic tool to exit the test mode.

AUTOMATIC TIRE SIZE CALIBRATION

The ECU requires a precise rolling circumference ratio
between steer axle and drive axle tires in order for ABS
and ATC to perform in an optimal manner. For this reason,
a learning process continuously takes place in which the
precise ratio is calculated. This calculated value is stored in
the ECU memory provided the following conditions are met:

1. Rolling-circumference ratio is within the permissible
range.

2. \ehicle speed is greater than approximately 15 MPH.
3. No acceleration or deceleration is taking place.

4. There are no active speed sensor Diagnostic Trouble
Codes (DTCs).

The ECU is provided with a ratio value of 1.00 as a default
setting. If the automatic tire size alignment calculates a
different value, this is used to overwrite the original figure
in the memory. This process adapts the ABS and ATC
function to the vehicle.

Acceptable Tire Sizes

The speed calculation for an exciter ring with 100 teeth is
based on a default tire size of 510 revolutions per mile.
This figure is based on the actual rolling circumference of
the tires, and varies with tire size, tire wear, tire pressure,
vehicle loading, etc.

The ABS response sensitivity is reduced when the actual
rolling circumference is excessive on all wheels. For
a 100-tooth exciter ring, the minimum number of tire
revolutions per mile is 426, and the maximum is 567. The
ECU will set DTCs if the number of revolutions are out of
this range.
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ABS PARTIAL SHUTDOWN

Depending which component the trouble code is detected
on, the ABS and ATC functions may be fully or partially
disabled. Even with the ABS indicator lamp on, the Bendix®

™

EC-80" controller may still provide ABS function on wheels
that are not affected. The ECU should be serviced as soon
as possible.

Steer Axle ABS Modulator Diagnostic Trouble
Code

ABS on the affected wheel is disabled. ABS and ATC on
all other wheels remains active.

Drive Axle/Additional Axle ABS Modulator
Diagnostic Trouble Code

ATC is disabled. ABS on the affected wheel is disabled.
ABS on all other wheels remains active.

Steer Axle Wheel Speed Sensor Diagnostic
Trouble Code

The wheel with the Diagnostic Trouble Code is still
controlled by using input from the remaining wheel speed
sensor on the front axle. ABS remains active on the rear
wheels. ATC is disabled.

Drive Axle/Additional Axle Wheel Speed Sensor
Diagnostic Trouble Code

ATC is disabled. In a four sensor system, ABS on the
affected wheel is disabled, but ABS on all other wheels
remains active.

In a six sensor system, ABS remains active by using input
from the remaining rear wheel speed sensor on the same
side.

ATC Modulator Diagnostic Trouble Code
ATC is disabled. ABS remains active.

J1939 Communication Diagnostic Trouble Code
ATC is disabled. ABS remains active.

ECU Diagnostic Trouble Code

ABS and ATC are disabled. The system reverts to normal
braking.

Voltage Diagnostic Trouble Code

While voltage is out of range, ABS and ATC are disabled.
The system reverts to normal braking. When the correct
voltage level is restored, full ABS and ATC function is
available. Operating voltage range is 9.0 to 17.0 VDC.



Reconfiguring Bendix® EC-80" Controllers

SYSTEM RECONFIGURATION

The Bendix® EC-80™ controller is designed to allow the
technician to change the default system settings (chosen
by the vehicle OEM) to provide additional or customized
features. When replacing an ECU, be sure to use an
equivalent Bendix® replacement part number so that the
standard default settings are provided.

Depending on the version, the customizable features include
ABS control settings, engine module communication, etc.
Many of these settings can be reconfigured using a hand-
held diagnostic tool or PC-based software, such as the
Bendix® ACom® Diagnostics program.

ECU RECONFIGURATION

Reconfiguring Bendix EC-80 ABS ECUs

Reconfiguring a Bendix EC-80 ABS controller may be
carried out by using the Blink Code Switch or by using a
hand-held or PC-based diagnostic tool.

Note: During the reconfiguration process, and independently
from any reconfiguration being carried out by the technician,
standard ECUs automatically check the J1939 serial link
and communicate with other vehicle modules. In particular,
if the serial link shows that the vehicle has a retarder device
present, the ECU will configure itself to communicate with
the retarder device for improved ABS performance. For
example, if the ECU detects the presence of a retarder
disable relay during a reconfiguration, it will configure
itself to control the relay to disable the retarding device
as needed.

Reconfiguring Bendix EC-80 ATC ECUs

As with non-ATC ECUs, the Bendix EC-80 ATC ECU also
carries out — independently from any reconfiguration
being carried out by the technician — an automatic
check of the J1939 serial link and communicates with
other vehicle modules. This includes checking for ATC
and retarder disable relay operation. In addition, Bendix
EC-80 ATC controllers will determine the number of wheel
speed sensors and PMVs installed and configure itself
accordingly.

6S/5M Configuration

Bendix EC-80 ATC controllers will configure for 6S/5M
operation when a reconfiguration event is initiated and the
ECU detects that an additional axle PMV is wired as follows:

PMV Connector ECU Connector

Hold Right Additional Axle Hold
Release Left Additional Axle Release
Common Right Additional Axle Common

See 6S/5M System Schematic (page 37) for details.
Reconfiguration Using the Blink Code Switch

The reconfiguration procedure is the same for ATC and
non-ATC ECUs. With ignition power removed from the
Bendix EC-80 controller, depress the blink code switch.
After the ignition power is activated, depress and release
the switch seven times to initiate a reconfiguration.

Diagnostic Tool

Areconfiguration event may be initiated using a hand-held
or PC-based diagnostic tool to communicate with the ECU
over the SAE J1939 diagnostic link.
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Active or Inactive
Diagnostic Trouble Code
INDEX

How to interpret the first digit of messages received when active
or inactive Diagnostic Trouble Code (DTC) Mode is entered.

B'Ilisr:k )
Code Go Here for Troubleshooting Tests
Number

T ..No DTCs (1,1)
2 Wheel Speed Sensors page 19-20
K S Wheel Speed Sensors - page 19-20
b Wheel Speed Sensors - page 19-20
5. Wheel Speed Sensors - page 19-20
< .. Power Supply - page 24

T Pressure Modulator Valves - page 21-22
8...... Pressure Modulator Valves - page 21-22
9. Pressure Modulator Valves - page 21-22
10..... Pressure Modulator Valves - page 21-22
11..... J1939 Serial Communications - page 25

12..viiiivieveeeen.. Miscellaneous - page 27-29
13 . ECU - page 26
14........... Wheel Speed Sensors page 19-20
15, Wheel Speed Sensors - page 19-20

16..... Pressure Modulator Valves - page 21-22
17..... Pressure Modulator Valves - page 21-22
18 Traction Control Valves - page 23

Example: For a message sequence of:
3,2 12,4

For the first sequence go to page 19 and
for the second sequence go to page 27.

See Page 40 for Appendix: J1939 SPN and FMI Codes and their Bendix® Blink Code Equivalents

www.bendix.com

For the latest information, and for free downloads of the Bendix® ACom?® Diagnostics
software, and its User Guide, visit the Bendix website at www.bendix.com.

Bendix Technical Assistance Team

For direct telephone technical support, call the Bendix technical assistance team at:
1-800-AIR-BRAKE (1-800-247-2725 option 2, then 1), Monday through Friday,
8:00 A.M. to 6:00 P.M. ET, and follow the instructions in the recorded message. Or,
you may e-mail the Bendix technical assistance team at: techteam@bendix.com.

























Troubleshooting Diagnostic Trouble Codes:

ECU

1st. Blink )
Code Location
13 ECU
Diagnostic
2nd Trouble Code
Blink Description Repair Information
Code  (with HEX
designation)
1 ECU DTC (5F3)
2 ECU DTC (5CD)
| Check for damaged or corroded connectors. Check for damaged
3 ECUDTC (10) wiring. Clear trouble codes. |f Diagnostic Trouble Codes return, contact
the Bendix Tech Team at 1-800-AIR-BRAKE (1-800-247-2725, option
4 ECUDTC (2678C) | 2, then 1) for further troubleshooting assistance.
5 ECUDTC (1C)
6 ECU DTC (6CD)
7 anfiguration Verify components installed match ECU configuration
mismatch
ECU DTC (56)
9 ECUDTC (CAC3) Check for damaged or corroded connectors. Check for damaged
wiring. Clear trouble codes. If Diagnostic Trouble Codes return, contact
10 ECUDTC (3FC) | the Bendix Tech Team at 1-800-AIR-BRAKE (1-800-247-2725 , option
1 ECU DTC (F1A) 2, then 1) for further troubleshooting assistance.
12 ECUDTC (F14)
13 g?;rﬂgfgﬁﬁon Verify components installed match ECU configuration
14 ECUDTC (C8)
15 ECU DTC (CF)
16 ECU DTC (C0)
17 ECUDTC (C8C)
Check for damaged or corroded connectors. Check for damaged
18 ECUDTC (CC) wiring. Clear trouble codes. If Diagnostic Trouble Codes return, contact
| the Bendix Tech Team at 1-800-AIR-BRAKE (1-800-247-2725 , option
19 ECU DTC (83) 2, then 1) for further troubleshooting assistance.
20 ECU DTC (6E)
21 ECUDTC (6C)
22 ECUDTC (63C)
26 Valve Configuration Verify number of modulators wired matches components installed
Mismatch match ECU configuration
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Troubleshooting Diagnostic Trouble Codes: Miscellaneous

1st. Blink
Code
12

Location

Miscellaneous

2nd.
Blink
Code

1

11

12

Diagnostic
Trouble Code
Description

Stop Lamp Switch
Not Detected

Stop Lamp Switch
Defective

ATC Disabled or
Dynamometer Test
Mode Active

Retarder Relay
Open Circuit or
Shorted to Ground

Retarder Relay
Circuit Shorted to
Voltage

ABS Indicator
Lamp Circuit Fault

Common Shorted
to Ground

Common Shorted
to Voltage

ATC Disabled
to Prevent Brake
Fade

Wheel Speed
Sensors Reversed
on an Axle

Diff. Lock Solenoid
Shorted to Ground
or Open Circuit

Repair Information

ECU has not detected the presence of the stop lamp switch since ignition power was applied
(note that stop lamp switch input may be applied to the Bendix® EC-80™ controller using either
hardwire input or J1939). Apply and release service brake. Check for brake switch input
into ECU (see system wiring schematic). With service brake released, check for presence
of the stop lamp bulb. With service brake applied, verify system voltage is now present
at the stop lamp switch input to the ECU. Check for damaged wiring between ECU, stop
lamp switch and bulb. Check for corroded or damaged connectors. Check for damaged or
reversed J1939 wiring. Check for corroded or damaged connectors on J1939 link. Verify
presence of engine ECU on the J1939 link. Verify ECU configuration.

Apply and release service brake. Check for brake switch input into ECU (see system wiring
schematic). With service brake released, check for presence of the stop lamp bulb. With
service brake applied, verify system voltage is now present at the stop lamp switch input to
the ECU. Check for damaged wiring between ECU, stop lamp switch and bulb. Check for
corroded or damaged connectors. Check for damaged or reversed J1939 wiring. Check
for corroded or damaged connectors on J1939 link. Verify presence of engine ECU on the
J1939 link. Verify ECU configuration.

ECU has been placed in the Dynamometer Test Mode by either the diagnostic blink code
switch or a hand-held or PC-based diagnostic tool. ATC is disabled.

Verify vehicle contains a retarder relay. Verify ECU configuration. Check wiring between
ECU and retarder relay. Verify no continuity between retarder disable output of Bendix EC-80
controller and ground. Verify condition and wiring of the retarder relay.

Check wiring between ECU and retarder relay. Verify no continuity between retarder disable
output of BendixEC-80 controller and voltage. Verify condition and wiring of the retarder relay.

Check operation of diagnostic blink code switch. Check wiring of diagnostic blink code
switch, and ABS WL. Verify ABS WL ground input.

Verify no continuity between the CMN of all PMVs, (HSA, TCV, and Diff Lock Solenoid —
Bendix EC-80 ATC options) and ground. Check for corroded/damaged wiring or connectors
between the ECU and CMN of all PMVs, (HSA, TCV, and Diff Lock Solenoid — Bendix
EC-80ATC options).

Verify no continuity between the CMN of all PMVs, (HSA, TCV, and Diff Lock Solenoid —
BendixEC-80 ATC options) and voltage. Check for corroded/damaged wiring or connectors
between the ECU and CMN of all PMVs, (HSA, TCV, and Diff Lock Solenoid — Bendix
EC-80ATC options).

ATC is temporarily disabled to prevent excessive heating of the foundation brakes.

Sensors are reversed (left to right) on one of the axles. Verify proper installation, connection,
and wiring of the sensors.

Verify no continuity between the Diff Lock Solenocid and ground. Check for corroded/damaged
wiring or connectors between the ECU and Diff Lock Solenoid.
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Troubleshooting Diagnostic Trouble Codes: Miscellaneous

28

1st. Blink .
Code Location
12 Miscellaneous
2nd. Diagnostic
Blink Trouble Code Repair Information
Code Description

13 Diff. Lock Solenoid Verify no continuity between the Diff Lock Solenoid and voltage. Check for corroded/damaged
Shorted to Voltage wiring or connectors between the ECU and Diff Lock Solenoid.

17 ABS disabled due The ABS indicator lamp will be flashing, indicating the ECU is in the off-road ABS mode.
to off-road mode Remove and re-apply ignition power.

19 Maximum number Replace all PMV valves and clear the DTC.
of PMV cycles
exceeded

20 Maximum Number Replace all TCV valves and clear the DTC.
of TCV Cycles
Exceeded

21 ABS Disabled The ABS indicator lamp will be flashing to indicate that the ECU is in the ABS Off-road Mode.
Due to Engaged Remove and re-apply ignition power.

Interlock

23 I/O 3 Shorted High Check for short circuit condition between voltage and the 1/0O 3 circuit. Verify the resistance

between the Input/Output and voltage is open.

24 HSA Lamp Open Verify that the resistance measured between the battery and HSA lamp output of the ECU
Circuit or Shorted is open. Check the wiring between the ECU and the HSA lamp. Check the condition and
to GND wiring of the HSA lamp.

25 HSA Valve Verify that there is no resistance measured between ground and the HSA solenocid. Check
Solenoid is for corroded or damaged wiring or connectors between the ECU and the HSA solenoid.
Shorted to GND

26 HSA Valve Sole- Verify that there is no resistance measured between voltage and the HSA solenoid. Check
noid is Shorted to for corroded or damaged wiring or connectors between the ECU and the HSA solenoid.
Voltage

28 Air system/ Verify brakes are operating correctly. Verify that there is not over-braking at one or more
Mechanical wheel end(s). Check the pneumatic plumbing and the exhaust port of the PCVs, TCVs, and
Component relay valves and confirm that the air is being exhausted from all brake chambers. Verify tire

sizes on the vehicle match the ABS ECU configuration. Verify wheel speed sensors and
tone ring are properly adjusted and in good condition.

29 Air system/ Verify tires are in good condition. Verify pneumatic hoses are not twisted or kinked. Verify
Mechanical that the brakes are operating correctly. Verify that the wheel speed sensor and tone ring
Component are properly adjusted. Verify tire size.

31 HSA Lamp Shorted  Verify that there is no resistance measured between the battery and HSA lamp output of
to Voltage the ECU. Check the wiring between the ECU and HSA lamp. Check the HSA lamp and

condition of its wiring.

33 HSA Lamp Sole- Verify resistance across the HSA solenoid. Check the ECU and HSA solenocid for corroded
noid Open Circuit or damaged wiring and/or connectors.


































GLOSSARY

ABS — Antilock Brake System.

ABS Event — Impending wheel lock situation that causes the
ABS controller to activate the modulator valve(s).

ABS Indicator Lamp — An amber lamp which indicates the
operating status of an antilock system. When the indicator lamp
is on, ABS is disabled and the vehicle reverts to normal brake
operation.

Air Gap — Distance between the Sensor and tone ring.

ASR — Automatic Slip Regulation. Another name for traction
control.

ATC — Automatic Traction Control. An additional ABS function
in which engine torque is controlled and brakes are applied
differentially to enhance vehicle traction.

ATC/ESP Lamp — Alamp that indicates when stability functions,
including traction control, roll stability program or yaw control are
operating.

Channel — A controlled wheel site.

CAN — Controller Area Network. J1939 is an SAE version of
the CAN link.

Clear Codes — System to erase historical diagnostic trouble
codes from the ECU, from either the Diagnostic Switch or from a
hand-held diagnostic tool (only repaired diagnostic trouble codes
may be cleared).

Configuration — The primary objective is to identify a “normal”
set of sensors and modulators for the Electronic Control Unit, so
that it will identify future missing sensors and modulators.

Diagnostic Connector — Diagnostic receptacle in vehicle cab
for connection of J1587 hand-held or PC-based test equipment.
The tester can initiate test sequences, and can also read system
parameters.

Diagnostic Switch — A switch used to activate blinks codes.

Differential Braking — Application of brake force to a spinning
wheel so that torque can be applied to wheels which are not
slipping.

ECU — Electronic Control Unit.

ESP — Electronic Stability Program. Full stability function that
includes RSP & YC subfunctions.

Diagnostic Trouble Code — A condition that interferes with the
generation or transmission of response or control signals in the
vehicle's ABS system that could lead to the functionality of the
ABS system becoming inoperable in whole or in part.

FMVS88-121 — Federal Motor Vehicle Safety Standard which
regulates air brake systems.

HSA — Hill Start Assist. HSA interfaces between the transmission
and braking system to help the driver prevent the vehicle from
rolling downhill when moving up a steep incline from a stationary
position.

IR — Independent Regulation. A control method in which a wheel
is controlled at optimum slip, a point where retardation and stability
are maximized. The brake pressure that is best for the wheel in
question is directed individually into each brake chamber.

J1587 — The SAE heavy-duty standard diagnostic data link.

J1708 — An SAE standard which defines the hardware and
software protocol for implementing 9600 baud heavy vehicle data
links. J1587 version of a J1708 data link.

J1939 — A high speed data link used for communications between
the ABS ECU engine, transmission and retarders.

LAS — Lateral Acceleration Sensor.

MIR — Modified Independent Regulation. A method of controlling
the opposite sides of a steer axle during ABS operation so that
torque steer and stopping distance are minimized.

PLC — Power Line Carrier. The serial communication protocol
used to communicate with the trailer over the blue full time power
wire.

PMV — Pressure Modulator Valve. An air valve which is used to
vent or block air to the brake chambers to limit or reduce brake
torque.

QR — Quick Release. Quick release valves allow faster release
of air from the brake chamber after a brake application. To
balance the system, quick release valves have hold off springs
that produce higher crack pressures (when the valves open).

Relay Valve — Increases the application speed of the service
brake. Installed near brakes with larger air chambers (type 24 or
30). The treadle valve activates the relay valve with an air signal.
The relay valve then connects its supply port to its delivery ports.
Equal length air hose must connect the delivery ports of the relay
valve to the brake chambers.

Retarder Relay — A relay which is used to disable a retarder
when ABS is triggered.

RSP — Roll Stability Program. An all-axle ABS solution that helps
reduce vehicle speed by applying all vehicle brakes as needed,
reducing the tendency to roll over.

SAS — Steering Angle Sensor.

Sensor Clamping Sleeve — A beryllium copper sleeve which
has fingers cut into it. It is pressed between an ABS sensor and
mounting hole to hold the sensor in place.

Stored Diagnostic Trouble Codes — A diagnostic trouble code
that occurred.

TCS — Traction Control System, another name for ATC or ASR.

Tone Ring — Aring that is usually pressed into a wheel hub that
has a series of teeth (usually 100) and provides actuation for the
speed sensor. Note maximum run out is .008.

YC — Yaw Control. Helps stabilize rotational dynamics of vehicle.
YRS — Yaw Rate Sensor.
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Reference Documents:
+ The Bendix® Wingman® Fusion™ Driver Assistance System (SD-61-4963)
+ The Bendix® ESP? EC-80™ Controller (SD-13-4986)
+ The SafetyDirect® By Bendix CVS Web Portal Processor (SD-65-21025)
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