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T r a i l e r  B r a k i n g  S y s t e m  I n f o r m a t i o n  D o c u m e n t  

 
1. General 
 
1.1 Name of manufacturer: HALDEX BRAKE PRODUCTS Ltd. 

MIRA Technology Park 
Lindley 
Warwickshire 
CV13 6DE 

 
 
1.2 System name: ABS 4.0 
 
 
1.3 System variants: ABS 4.0 

Anti-lock control only 
 
ABS 4.0 Stability 
Anti-lock plus roll stability control 

 
1.4 Configurations: 2S/2M, 2S/2M SL, 2S/2M DAR, 4S/2M, 

4S/3M, 6S/3M. 
 

_S = Number of sensors (directly controlled wheels) 
_M = Number of pressure modulators 
SL =  Using select low (inverse) double check valve 
DAR = Dolly Axle Regulation 

 
 

 



Haldex Brake Products Ltd 
Mira Technology Park 
Lindley 
Warwickshire 
CV13 6DE 
United Kingdom 

Technical Specification GS 0654 

Design Authority: Lindley Sheet 3 of 23 

 

  HDX20-3-144 Issue 01 

1.5 System Overview 
 
1.5.1 Main Features 

The ABS 4.0 system is an anti-lock brake control system for semi, 
centre-axle and full trailers having air brakes. It is part of the same 
hardware and software platform as EB+ 4.0 trailer EBS.  
The ABS 4.0 Stability variant also contains a roll-over control system. 
This uses a lateral accelerometer, in addition to wheel speed data, to 
determine if the vehicle is close to its roll threshold. Low-level brake 
test pulses are also used as part of the detection process and 
automatically commanded braking is used to slow the vehicle below the 
roll threshold. [See also Haldex Information Document GS 0656.] 
Service braking is distributed symmetrically across each axle. The 
following functions cause deviations from this symmetrical distribution, 
in the meaning of UN R13 5.2.2.5: 
 Anti-lock braking 
 Roll-over control 
As well as providing the means for anti-lock control the controller also 
contains auxiliary channels capable of providing ancillary functions, such 
as reset-to-ride height and a power / diagnostic link for use by other 
systems. With ABS 4.0 Stability variants only, a Haldex branded TPMS 
may be connected – see Appendix 24a for information according to UN 
R141 Annex 7 paragraph 2.1. A Tyre Pressure Monitoring System 
(TPMS) to ISO 11992 Gateway is implemented as per UN R141 Annex 5 
– see Appendix 24b for information according to UN R141 Annex 7 
paragraph 2.2. 
Particular features of the system are; a modular pneumatic 
construction, an encapsulated controller and valve, over-moulded 
connectors, integrated pressure transducers (Stability variant only) and 
a flash upgradeable program memory. 

 
1.5.2 Description of Principle of System Function  

The ABS 4.0 system provides anti-lock control of pneumatic trailer 
brakes. A functional block diagram is provided in Appendix 14 and a 
context diagram in Appendix 23. Typical installation schematics are 
shown in Appendix 1. A powered towing vehicle, wiring schematic 
example is given in Appendix 12. A trailer wiring schematic is given in 
Appendix 10. 
When a wheel speed sensor associated with a modulator detects a 
deceleration of wheel speed towards lock, the corresponding dump 
solenoid is energised to release air from that modulator. When the 
wheel is re-accelerating towards a speed synchronous with vehicle 
speed the algorithm may choose to hold pressure using the 
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corresponding hold solenoid before making a controlled pressure re-
application by stepping the hold solenoid. 
On 2M systems where only two wheels are sensed, an independent 
control strategy is used, controlling each modulator individually. Where 
more than one wheel sensor is associated with a channel the algorithm 
will use a ‘select low’ strategy. The lowest associated wheel speed 
controls the braking pressure.  
The system configuration ‘2S/2M DAR’ (Dolly Axle Regulation) is 
designed primarily for use on dollies intended to convert semi-trailers 
into full trailers, but which may be approved as stand-alone centre-axle 
trailers. The system indirectly limits the relative pressure left/right 
during anti-lock control, by partially synchronising solenoid operations, 
thereby eliminating the risk of inducing a directional instability when 
used in the dolly application.  
On 3M (2M+1M) systems, the 1M ‘slave’ controller uses ‘select low’ 
control for its modulator.  
Control is exercised by switching the brake apply (Stability variant 
only), dump and hold solenoids that are mounted in the valve 
package(s). These solenoids apply, release or hold air pressure in the 
control volume of the relay modulator(s). The pressure in the brake 
delivery is set according to the control volume pressure by the 
pneumatic relay function. 
Master and slave ECUs are connected by a dedicated CAN bus. No 
other ECU or data link is involved in either the collection of data from 
the pressure transducers (Stability variant only) and speed sensors or 
the control of the solenoids. The master ECU controls system-wide 
functions, particularly roll-over control in the Stability variant. The slave 
ECU controls local functions, particularly anti-lock, and therefore has 
some inherent failure redundancy should the CAN bus be lost. 
Optional control functions of the system include: automatic suspension 
reset to ride height (COLAS), steer axle locking and retarder control 
during ABS. These functions are on-off controlled using high side 
switches. 
 

1.5.3 Additional Functions 
 
 General Note on Automatically Commanded Braking 

The Stability variant is capable of automatically commanded braking. 
This is used by the roll-over control to retard the vehicle combination. 
During automatically commanded braking, the driver demanded 
braking level is monitored and the system switches back to driver 
control unless the estimated retardation is significantly higher than that 
requested by the driver. 
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ABS 4.0 sends the ‘Stop Lamps Request’ in message EBS22 (Byte 4, 
Bits 5 – 6) to the towing vehicle on ISO11992 if it uses automatically 
commanded braking (e.g. stability control retardation braking), as 
defined in UN R13 Paragraph 5.2.2.22.1. ABS 4.0 does not send the 
‘Stop Lamps Request’ if it uses selective braking or stability control test 
pulses (see UN R13 Annex 21 paragraph 2.2.4). Note that ABS 4.0 
does not control the stop lamps directly.  

 
1.5.3.1 Reset-to-Ride Height (COLAS) 

An auxiliary output can be used to reset the standard suspension ride 
height on move away from rest. This function requires a solenoid 
equipped Haldex COLAS raise/lower valve. 

 
1.5.3.2 Retarder Control 

An auxiliary output can be used to disable a trailer retarder as part of 
the anti-lock function. 

 
1.5.3.3 Auxiliary Power Out 

An auxiliary output can be used to supply B+ to associated circuits, e.g. 
switching relays or diagnostics modules. This output is protected from 
overload, so that the principle braking functions are not affected. 

 
1.5.3.4 Steer Axle Lock 

An auxiliary output can be used to lock a steering axle above a set 
speed or whilst the anti-lock function is operating. 

 
1.5.3.5 Roll Stability 

A roll-over control algorithm is included in the system software. This 
can be activated at end-of-line in Stability variants. 
The ABS 4.0 system utilises automatic commanded braking as part of 
the roll-over control. 
Low-level braking test pulses are used to determine if there is risk of 
rollover occurring. If a risk of rollover is detected, then automatically 
commanded braking is applied to slow the vehicle until the risk has 
reduced. 

 
1.5.4 Input and Sensed Variables 

A list of input and sensed variables together with their working ranges, 
monitoring and fault warning status is provided in Appendix 21. 

 
1.5.5 Controlled Output Variables  

A list of controlled output variables together with their means of control, 
working ranges, monitoring and fault warning status is provided in 
Appendix 22. 
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1.5.6 Limits of Functional Operation  
 
Parameter Minimum Level Maximum Level 
Supply Pressure  12 bar / 1200kPa 
Supply Voltage 8 Volts 32 Volts 
Temperature -40 °C +70 °C 
Vibration    ISO 16750-3 
Accelerometer Vibration 
(Lateral plane) 

 5 - 600Hz 0.4g pk 

Humidity    97% @ 60ºC 
Speed < 2 km / h 150 km / h 
IP rating (Controller and 
Cables) 

IP67  

Salt spray ASTM B117-94 
200 hours 

 

 
 
2 Applications  
 
2.1 System Schematics 
 

Typical schematics representative of ABS 4.0 braking system layouts 
applicable to this approval are defined in Appendix 1. 

 
 
2.2 System requirements 
 
2.2.1 Wheel speed sensors are required for the ABS function. 2M systems 

use either 2 or 4 sensors and 3M systems use 1 or 2 additional sensors 
for the slave modulator. 
In 2S/2M systems with two wheel speed sensors, these are fitted to 
one axle and are labelled S1A and S1B. In 4S/2M systems with four 
wheel speed sensors, the additional two are fitted to a second axle and 
are labelled S2A and S2B.  
Sensors SxA connect to modulator 2.1. Sensors SxB connect to 
modulator 2.2. This arrangement holds irrespective of which side of the 
vehicle each modulator is mounted. Sensors S1x should be mounted 
on the forward-most sensed axle. Sensors S2x should be mounted on 
the rear-most sensed axle. 
In 3M systems the additional slave modulator has sensors labelled SA 
and SB. Where only one sensor is connected to the slave, this should 
be SA. 
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2.2.2 The modulators should be situated as close to the controlled brakes as 
practicable and preferably symmetrically. At no time should the 
permissible delivery pipe lengths be exceeded. 
 

2.2.3 Where the ISO11992 CAN connection to the towing vehicle is available 
the messages relevant to roll-over control defined in ECE R13 are 
supported. Braking by electric control line is not supported. 

 
2.2.4 The ABS 4.0 system is suitable for use with lift axles with the following 

constraints. 
 

Any un-sensed axle may be lifted regardless of system 
configuration and method of lift control.  
On semi-trailers using 2S configurations, the sensed axle may not 
be lifted. In 4S/2M configurations either sensed axle may be lifted, 
but only one at a time. In 3M configurations slave controlled axles 
may be lifted. 
 
On full trailers using 4S configurations, no sensed axles may be 
lifted. In 6S configurations either pair S1x or pair S2x may be lifted, 
but only one at a time. One slave controlled axle on the front bogie 
may be lifted, but only one at a time. 
 

2.2.6 Steering axles (forced or self steer) may be used in any configuration.  
 
2.2.7 The ABS 4.0 system is suitable for use on hazardous goods vehicles, 

e.g. ADR / GGVS category vehicles. 
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3 Component description and operation  
 
3.1 Sensors external to the controller 

Part numbers, are shown in [ ] alongside the relevant component. 
 

3.1.1 Wheel Speed Sensors  
The wheel speed sensors are magnetic reluctance devices situated in 
a stationary part of the wheel end assembly. Toothed exciters (tone 
wheels) are located on a rotating part of the wheel end assembly and 
arranged to modulate the magnetic field produced by the wheel speed 
sensor. 
The part numbers quoted above are for Haldex supplied sensors, other 
manufacturers sensors may also be used, see table below. 
 
EB+ Compatible Wheel Speed Sensors 

 
Part Number Supplier Comments 

364 208 xxx 
364 094 xxx 
364 528 xxx 
364 540 xxx 
364 541 xxx 

Haldex 
 

Straight 
90 degree 
Straight 

90 degree 
Straight 

441 032 --- 0 Wabco 90 degree 

0 486 000 
0 486 001 

 
Knorr – Bremse 

 

90 degree 
Straight 
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3.2 Controller(s) 
     
3.2.1 Master Controller [ part of assembly 364 365 xxx ] 

The controller for the ABS 4.0 system is mounted to a manifold, in turn 
mounted to the modulator(s), together forming a main assembly. 
The ABS 4.0 controller consists of an electronic circuit board partially 
encapsulated inside a plastic case. It connects to other units via plugs 
moulded into the case. Pressure transducers for monitoring brake 
demand and suspension (Stability variant only) are mounted on the 
circuit board and pneumatically coupled to the manifold. 
The controller’s primary function is to provide anti-lock braking by 
adjusting the pneumatic pressure applied to the wheel brake chambers, 
depending on signals received from wheel speed sensors. The control 
is not a closed-loop pressure control, the pressure is regulated up and 
down in an open-loop manner according to the wheel speed signals. 
The controller carries out system integrity checks by test-pulsing the 
wheel speed sensors and monitoring solenoid status. If a fault is 
detected, such as a broken wheel speed sensor cable, it can modify its 
braking response by using the data from the remaining wheel speed 
sensors. In a more severe system fault condition, it can turn off all 
controlled brake functions, with braking then being achieved via a 
pneumatic push through function. 
The controller has a “lamp” output for a cab mounted warning signal 
indicating operational status. 
A CAN ISO11898 port is provided which is used during factory test or 
vehicle service to configure the unit, e.g. number of wheel speed 
sensors / modulators, auxiliary functions, tyre and exciter sizes and to 
retrieve system data and fault codes. Associated with this diagnostic 
port is a power connection sourced from the ABS 4.0 system suitable 
for powering other brakes and running gear functions, e.g. suspension. 
The controller is powered from a permanent 12V or 24V supply. When 
there is a malfunction of the permanent supply, it may be powered from 
an optional 24N / 12N stoplight supply (only available during braking, 
and does not allow roll-over control).  
Stability variant master controllers have an integral lateral 
accelerometer that is used as part of the roll stability system. 
 
 
3.2.1.1 Auxiliary Inputs and Outputs 

 
The ABS 4.0 system supports up to 3 electrical auxiliary (aux) 
channels, each can be configured with one or two inputs or outputs. 
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3.2.1.2 End-of-line Programming 
The following parameter blocks are configurable at vehicle build by use 
of the end-of-line test program.  

System configuration: Number and location of wheel speed 
sensors / modulators and left / right orientation. 
Wheel scaling: The tyre and exciter sizes are programmable. 
Warning signal sequence: Option “A” (on-off-on) or “B” (on-off). 
Auxiliaries: The set-up for the auxiliary channels. 
Load plate data: This section is optional, for creation of a printed 
plate similar to those used for pneumatic load sensing. An 
example plate is given in Appendix 3. Note that Stability variants 
make use of the laden and unladen suspension pressures. 
Geometric data: Physical data about the trailer for the load plate 
and for transmission on the ISO11992 CAN bus. 
 

3.2.1.3 Diagnostics 
The ABS 4.0 system has an extensive on board diagnostic capability. 
Diagnostic communication uses a CAN data bus according to ISO 
11898 supporting UDS and TCAN protocols. 
Any suitable device connected to the diagnostic CAN data bus may 
read diagnostic information. A Haldex PC based program may be used 
for advanced diagnosis. This also allows configuration and system 
parameters to be entered. 

 
 
3.2.2 Slave Controller [ part of assembly 364 644 xxx ] 

A slave controller is mounted to the slave modulator. The slave 
controller processes wheel speed signals local to the slave and sends 
this data to the master controller via a dedicated CAN bus. The slave 
controller performs a local ABS function. There is no Stability version of 
the slave controller and it does not perform any roll-over control 
processing. It is also possible to use an EB+ 4.0 slave controller / 
modulator assembly with an ABS 4.0 master, in which case it will 
automatically operate as an ABS 4.0 slave. 
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3.3 Valve assemblies / modulators 
The service modulator used in the system is of a modular design 
enabling the realisation of 2M or 3M ABS. 
 
Master valve assemblies contain two service modulators. 
 
Slave valve assemblies contain only one service modulator. 
 
 

3.3.1 Master valve assembly [ part of assembly 364 635 xxx ] 
 

The master valve assembly has two independently controlled electro-
pneumatic relay valves (modulators). Appendix 13 shows the valves 
with their solenoids in the various operating modes. Appendix 9 shows 
the valve internal layout. 

 
Each of the modulators has been designed to operate within a trailer air 
braking system utilising the pneumatic relay principle but with the 
addition of two solenoids to provide stepping control and a further 
solenoid (Stability variant only) to select air from either the reservoir or 
the control input. 

 
The modulator has two sections, Control and Delivery: 

Control: A signal representative of driver demand, to which anti-
lock control may also be applied using the solenoids. 
Delivery: To provide high airflow capability to and from the brake 
chambers to apply or release the brakes quickly in response to 
the signal pressure. 

 
Pneumatic Operation without Electrical Power (Push-through) 
 
Pneumatic operation without electrical power is shown in Appendices 
13.1, 13.2, 13.3 and 13.4. Signal air enters port 4 into the apply 
solenoid and then via the hold solenoid into a control volume in the 
relay valve. Pressure imbalance between control and delivery sides of 
the relay cause the piston to move, thereby opening either the reservoir 
or exhaust seats. In this manner the delivery side of the valve is 
pressurised or vented until a balanced condition is again reached. 
 
Operation with Electrical Power 
Pneumatic operation with electrical power is shown in Appendices 
13.5, 13.6, 13.7, 13.8, 13,9 and 13.10.  
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The pressure to the delivery of each valve can be modulated by the 
ECU, which signals the appropriate solenoid to exhaust, hold and 
applying the air as described below.  

 
Solenoid Operation (Hold and Dump) 
 
1)   (See Appendix 13.7) When both hold and dump solenoids are 
energised simultaneously the control pressure in the relay will 
decay as air is exhausted through the dump solenoid. This reduction 
will produce a corresponding reduction in pressure at the brake  
chamber. 
2) (See Appendix 13.6) Where it is required to hold pressure, only 
the hold solenoid is energised. This will cause the pressures in the 
relay to quickly balance and effect a pressure hold at the brake 
chamber. 
3) An increase in pressure may be obtained by de-energising the 
hold solenoid. This action will allow the control pressure in the relay to 
increase. 
4) The rate of pressure increase and decrease can be controlled by 
combining the above conditions under ECU control to achieve the re-
quired ABS operation. 
 
 

3.3.2 Slave valve assembly [ part of assembly 364 644 xxx ] 
 

The slave valve assembly has one independently controlled electro-
pneumatic relay valve (modulator). It is of the same design as 
described above in 3.3.1. 
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3.4 Electrical Equipment 
Electrical wiring schematics are shown in Appendix 10. These show the 
wiring external to the controller.  

 
3.4.1 The ABS 4.0 system is powered by the ISO 7638 connector, either 

5 pin or 7 pin. This primary power is connected to the ECU at the port 
labelled Power A. 

 
All units can operate from either an ISO 7638-1 24V or an ISO 7638-2 
12V supply. 
Optionally, an ISO 1185 (24N), ISO 1724 (12N) or ISO12098 (15-pole) 
stoplight power back-up connection can be fitted. This provides anti-
lock braking control in situations where the ISO7638 connection is not 
functioning and is not intended as a normal operating mode. This 
auxiliary power is connected to the ECU at the port labelled ‘24N’.This 
auxiliary power is connected to the ECU at the port labelled Power B. 
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Summary of the Effect of Powering Options on Function 
 

Power 
Source ABS ISO11992 CAN 

Communication 
Electric Control 

Line 
ISO7638 
7pin 
(Power A) YES 

Only with 
master valve 
assembly part 
numbers 364 

635 2xx  

NO 

ISO7638 
5pin 
(Power A) 

YES NO NO 

Stoplight 
(Power B) YES NO NO 

 
The connection of the stoplight power fall-back can be verified by 
allowing the normal warning signal check-out sequence, including any 
auxiliary indication, to complete. When the brake pedal is then 
operated the warning device will momentarily change state once more, 
either on or off according to the option specified. This indicates that the 
stoplight fall-back is connected. Alternatively, the system can be 
temporarily disconnected from the ISO 7638 supply, then have the 
ignition turned to run with the brake pedal already depressed and the 
presence of a “blowdown” signal from the modulator verified. 

 
3.4.2 A notice highlighting the correct connection of electrical power to the 

system is provided for attachment to the trailer headboard or nearby 
the ISO7638 connector. A copy of this notice is provided in Appendix 4. 
 

3.4.3 Warning Signal Sequence 
The ABS 4.0 system provides a drive for a warning signal connected to 
pin 5 of the ISO7638 connector to control a cab mounted warning 
device. This is used to indicate both the specified ABS faults and also 
the non-specified auxiliary faults. Priority is given to the indication of 
specified faults. There is an option of two simple “check-outs”, an on-
off-on (option “A”) sequence or an on-off (option “B”) as an operator 
preference. The benefit of the on-off-on sequence is that it provides 
positive verification of wheel speed sensor operation at move away, 
however it does require the driver to move away with the warning 
signal still illuminated. The two warning signal sequences are illustrated 
in Appendix 11. 
 

Either of the check-out methods can be “corrupted” as a result of 
modification by the towing vehicle. In order to reduce driver confusion 
an optional trailer-mounted warning lamp is also provided as an 
auxiliary function. This lamp mimics the signal to the cab warning 
device but will only function if the ISO7638 power is connected. The  
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signal produced may be different to that produced by the cab device 
due to possible modification of the latter by the towing vehicle. Note: 
This may not be permitted in some countries (e.g. Germany) due to 
local restrictions. 

 
3.5 Part Numbers 
3.5.1 A list of ABS 4.0 part numbers may be found in Appendix 7. Wildcards 

are denoted by “x”. Using “x” wildcards enables versions to be 
produced that do not affect the function or performance of the product 
or system as a whole as tested and approved and are used to reduce 
documentation changes to trailer manufacturers’ approvals. 

 
3.5.2 Identification of Units  

Part number, MO (Manufacturing Order) number and date code along 
with the Haldex name in a visible position identify each part of the 
system, which can be replaced separately. The part number will identify 
the exact part. The MO number will link it to the manufacturing 
computer system giving details such as date of manufacture and issue 
level. The date code shows the month (01 to 12) and 2-digit year (e.g. 
21 for 2021) of final assembly / test. 
 
By design the software can be upgraded in service. The current level of 
software can be identified through the diagnostic link. Upgrading of this 
software is controlled according to UDS security criteria. 

 
 
 
4 Interconnections and Signal Flow 
4.1 Interconnections 

The interconnections are shown in appendices 1 (piping), 10 (trailer 
wiring) and 12 (motor vehicle wiring). 

 
4.2 Signal flow and priorities 
4.2.1 Signal flow  

The signal flows are illustrated by the context diagram in Appendix 23. 
4.2.2 Priorities  

The master and slave controllers communicate via a dedicated CAN 
bus, in a deterministic manner (a fixed number of broadcast messages 
at fixed intervals, of equal priority). The master unit shares key system 
parameters and vehicle reference speeds for the slave controller. The 
slave controller broadcasts its local wheel speed and fault information. 
The slave controller may operate anti-lock control independently if it 
loses CAN but still has power. 
There are no multiplexed data paths within the ABS 4.0 system. 
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5 Safety Concept 
 
5.1 Statement of the Manufacturer 

The ABS 4.0 system is designed such that operation under non-fault 
conditions does not prejudice the safe operation of systems which are 
subject to the prescriptions of UN R13. 
A safe state is defined for the service braking system, whereby braking 
is provided by an entirely pneumatic route. This state is also known as 
‘push-through’. 
An electrical failure in the system automatically causes the safe state to 
be entered, as this is the default mechanical state of the solenoids in 
the system. 
Two microcontrollers are employed in the system and either 
microcontroller may independently force the safe state. 
The electrical circuits are further provided with electrical transient 
protection. 
A hazard analysis of the system has been conducted. Hazards 
identified have been mitigated by functional safety requirements that 
are distinct from the basic functional requirements. The safety 
requirements may, for example, require independent monitoring by the 
second microcontroller, timeouts of solenoid energisation and 
activation of a safe state. 

 
5.2 Safety Design Features 
5.2.1 Pneumatic push-through 

When not braking the system remains in a passive “pneumatic push-
through” mode. In this mode the pneumatic connection from the 
“control port” is connected through to the control side of the pneumatic 
relay valves. The base of the pneumatic relay valve is similar to that of 
conventional pneumatic relay valves. This means that when the system 
is not braking should any defect occur the system is ready to operate 
as a conventional “simple” pneumatic braking system, without ABS. 
The pneumatic push-through condition is maintained by the Brake 
Apply solenoid (Stability variant only) which switches between the 
push-through and reservoir. The Brake Apply, Hold and Dump 
solenoids are maintained in a “push-through” condition by mechanical 
springs. 
By the use of the same components for normal braking, and pneumatic 
push-through, and their monitoring for correct operation by the ECU a 
non-redundant monitored system is maintained.  
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5.2.2 Two microcontrollers 
The ECU has two microcontrollers, one that performs the EBS / ABS 
function and one that provides an additional diagnostic coverage 
function. Both of these microcomputers control the solenoid electrical 
power supply in a logical AND arrangement. By this arrangement a 
failure of either microcomputer will be detected by the other and also 
result in a reversion of the system to the pneumatic push-through 
condition. 
The shutdown element itself is an electro-mechanical relay and is itself 
tested for correct operation at each power-up. 

 
5.2.3 Electrical Transients 

Transient suppressors protect the electronic circuit against electrical 
transients, likely to cause damage.  
It is not practical to protect the electrical power supply to the controller 
for significant failures resulting in loss of power (e.g. an open circuit in 
the wiring) of more than a few milliseconds however the ABS 4.0 
system is arranged to enter a reset condition upon power failure, 
reinitialising once satisfactory power is available. During this reset 
condition the system reverts to pneumatic push-through (1:1). The 
yellow warning signal connected to pin 5 of the ISO7638 connector will 
be on throughout the power loss and will follow its specified sequence 
upon reinitialising.  

 
5.3 Software 
5.3.1 Software Design  

The software design makes use of two independent microcontrollers. 
The main microcontroller is responsible for all braking and most of the 
diagnostic functions. The second microcontroller is fitted so that 
additional diagnostic coverage can be provided, according to the safety 
requirements derived from the hazard analysis. If either microcontroller 
detects a failure of the other, then an internal shutdown mechanism is 
activated which prevents electrical actuation of the solenoids. 
On exit from reset the main and secondary microcontrollers run their 
set-up and initialisation software before performing an initial cross-
check. Thereafter the main microcontroller scheduler starts and the 
secondary microcontroller continuous monitoring starts. 
Each high-level software module is called periodically by a scheduler 
according to its requirements. Vehicle control functions are called at an 
interval between 1ms and 10ms. In this manner action on events can 
be guaranteed every 10ms. 
Each high level function performs self-checking of relevant system 
components. Where necessary the control function of individual high-
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level modules may be altered to allow for defective or suspect 
functions. In addition, the high level functions will set diagnostic trouble 
codes for use by the diagnostic module.  
Software interfaces for non-volatile memory, both data flash and 
EEPROM, are included which can be accessed by any module for the 
storage and retrieval of parameters and diagnostic trouble codes. 
The software modules are grouped in the following manner – 
- Hardware Abstraction Layer (HAL) 
- Braking 
- Auxiliary 
- Diagnostic 
Coupling between Watchdog and other groups is highly controlled and 
steps are taken to prevent access of memory owned by Watchdog 
whilst a function of another group is running. 
Code path and run timing of each module is enforced by the scheduler. 
Access of hardware is restricted. 
Interrupts are minimised within the system as far as practically 
possible. Direct Memory Access (DMA) is generally preferred. 
A system engineering tool is employed. This tool is used for both 
requirements management and software design. 
A software unit test tool has been employed. 
A software static analysis tool has been employed. 
All software in the microcontrollers is implemented in the MISRA (Motor 
Industry Software Reliability Association) subset of the “C” language. 
The code is compiled using a commercially available “C” compiler (as 
recommended by the microcontroller manufacturer) and then a 
software checking tool is used to check for infringement of MISRA rules 
and a compliance matrix compiled. 

 
5.3.2 Software Identification 

The software contained in the system is identified by an alpha-numeric 
code. The alphabetical codes A-F cover the approval level applicable 
and the numeric code is in individual identifier for that software release 
level. Code G is used for internal purposes and previous release levels. 
Code X is for internal use only. 
Any change that affects the prescribed performance (e.g. ABS) of the 
system will result in the alphabetical character and the numeric 
character increasing, but changes that do not affect the prescribed 
performance (e.g. diagnostics) will only result in only the numeric 
character increasing. 
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The current level is “A”. 
 

5.3.3 Software Programming 
The software within the system is programmed during manufacture. 
This software may be updated in service. The update can only be 
achieved via the diagnostics port, using Haldex UDS protocol with 
system supplier access level. 
 

5.4 Provisions for Failure  
The software for the system allows for the following operating modes – 

 
Bootstrap: This mode is entered upon system reset and controls 

application program checks and invocation (if OK), and 
software reprogramming. 

 
Exceptional:  Where the system is operating in a fault-tolerant mode. In 

this mode the software is accommodating a component 
failure by interpolating other data or by disabling some 
system functions (e.g. a wheel speed sensor fault would 
result in that sensor not being included in the ABS 
control). 

 
Soft-Fail: Where the system has developed a fault whose severity 

makes it no longer possible to continue operation, such 
as a solenoid output shorted to B+ or watchdog 
communication failure. In this mode the shutdown 
mechanism has been activated so no solenoid activity 
can take place. Diagnostic software is still running in the 
main microcontroller assist in fault localisation. 

 
Hard-Fail: Where there has been a critical fault, such as memory 

access error or cyclic redundancy check failure in the 
main microcontroller. In this mode the shutdown 
mechanism has been activated so no solenoid activity 
can take place. No user diagnostics is possible in this 
mode.  

 
 
5.5 Supporting Failure Analysis 

A summary of failure mode and effect is shown in Appendix 8. 
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5.6 EMC Approval 
To fulfil the prescribed legal requirements regarding EMC (paragraph 
5.1.1.4 of UN R13), the electronics are certified according to UN R10. 
The following approval numbers have been assigned: 
 
ABS 4.0 E11*10R06/01*11515*00 
TPMS 2.0 RCU E2*10R06/01*21126*00 
TPMS 2.0 WUS E2*10R05/01*16251*00 

 

A copy of the approval certificates together with the applicable part 
numbers is provided in Appendix 17. 
 

 
5.7 Compliance with ISO 11992 (where equipped) 
 Information necessary to demonstrate compliance with UN R13, Annex 

17 is provided as follows – 
For ISO11992 supported messages see Appendix 5. 
For summary sheets from technical reports demonstrating compliance 
of ABS 4.0 with ISO11992 interface requirements, see Appendix 15. 
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6 Periodic Technical Inspection 
 

6.1 Current Operational Status 
This can be verified by turning the system off and then on and checking 
the correct operation of warning signal(s) as described in section 3.4.3 
“Warning Signal Sequence”. 
During the verification phase, the electrically controlled modulators will 
cycle. 
 

6.2 Diagnostics 
A diagnostic port is provided, as described in section 3.2.1.3. 
The system can be checked using Haldex DIAG++ software when a PC 
interface is connected to this port. 
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ABS 4.0 EBS Information Document - Appendices List 
 
Appendix 1 ABS 4.0 braking system schematics 
Appendix 2 Not used 
Appendix 3 Load plate example 
Appendix 4  Headboard information label, ISO7638 

connection 
Appendix 5 ISO11992-2 supported messages and 

parameters 
Appendix 6 Not used 
Appendix 7 Part numbers 
Appendix 8 Fault handling summary 
Appendix 9 ABS 4.0 master valve cross-section 
Appendix 10 Wiring diagram 
Appendix 11 Warning signal operation (ISO 7638 Pin 5) 
Appendix 12 Towing vehicle ISO 7638 wiring 
Appendix 13.1 to 13.10 ABS 4.0 modulator valve operation including 

RoC 
Appendix 14 Function blocks 
Appendix 15 ISO 11992 compliance test reports 
Appendix 16 Not used 
Appendix 17 EMC approval certificates 
Appendix 18 System schematic semi-trailer 
Appendix 19 System schematic full trailer 
Appendix 20 Not used 
Appendix 21 Input and sensed variables 
Appendix 22 Controlled output variables 
Appendix 23 System context diagram 
Appendix 24a Haldex TPMS 
Appendix 24b TPMS Gateway 
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updated for TPMS 2.0 in Appendix 7. TPMS 2.0 cable wiring layouts 
added to Appendix 10. Appendix 17 EMC include TPMS  
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 HALDEX BRAKE PRODUCTS UK HALDEX – 2M ABS 4.0 380 200 800 

 SYSTEM – 1 AXLE SEMI TRAILER 15.12.2020 

 Client:   

 Vehicle: PR =  

 

Pos. Qty Description       Part No 

 

Part numbers for ABS (ABS 4.0) – Parts should be chosen and ordered by the up to date business 
catalogue. 

For installation – Please follow the installation instructions 

 

1 1 EMERGENCY COUPLING 'RED'    334 055 … 

2 1 SERVICE COUPLING “YELLOW”    334 054 … 

3 2 LINE FILTER       310 005 011  

4  

5 1 PARK & SHUNT VALVE     352 044 001 

6 1 ABS 4.0        364 635 … 

7  

8 1 SIMULATOR POINT (For air susp. pressure) Option   … … … 

9  

10 1 AIR RESERVOIR (EN), V = … ltr    030 … .09 

11 1 DRAIN VALVE, Manual      315 019 001  

12 2 YOKE (As occasion demands)     003 616 409  

13 2 SPRING BRAKE ACTUATOR, TYPE … / …   … … … 

14  

15  

16 1  RELAY EMERGENCY VALVE     351 008 … 

17 1 POWER A CABLE – ISO 7638     364 652 …  

18 1 POWER B CABLE – ISO 1185 / 12098    364 655 … 

19  

20 1 QUICK RELEASE VALVE with integrated TWO WAY VALVE 350 036 … 

21 2 SENSOR with CLAMP (not shown)    364 094 011 

22 2 SENSOR EXT. CABLE (not shown)    844 401 … 

23 1 INFO CENTRE (OPTION)     815 … … 

24 1 INFO CENTRE CABLE (OPTION)    844 551 … 

25 1  LSV, mech.contr. (alternative to pneum.contr. LSV)  601 … … 

26 1 LSV, pneum.contr. (alternative to mech.contr. LSV)  602 005 … 

27 1 SIMULATOR POINT for pneum.controlled L.S.V.   … … … 

28 4 TEST CONNECTION (ISO 3583)    … … … 
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 HALDEX BRAKE PRODUCTS UK HALDEX – 2M ABS 4.0 380 200 810 

 SYSTEM – 2 AXLE SEMI TRAILER 15.12.2020 

 Client:   

 Vehicle: PR =  

 

Pos. Qty Description       Part No 

 

Part numbers for ABS (ABS 4.0) – Parts should be chosen and ordered by the up to date business 
catalogue. 

For installation – Please follow the installation instructions 

 

1 1 EMERGENCY COUPLING 'RED'    334 055 … 

2 1 SERVICE COUPLING “YELLOW”    334 054 … 

3 2 LINE FILTER       310 005 011  

4  

5 1 PARK & SHUNT VALVE     352 044 001 

6 1 ABS 4.0        364 635 … 

7  

8 1 SIMULATOR POINT (For air susp. pressure) Option   … … … 

9  

10 1 AIR RESERVOIR (EN), V = … ltr    030 … .09 

11 1 DRAIN VALVE, Manual      315 019 001  

12 4 YOKE (As occasion demands)     003 616 409  

13 4 SPRING BRAKE ACTUATOR, TYPE … / …   … … … 

14  

15  

16 1  RELAY EMERGENCY VALVE     351 008 … 

17 1 POWER A CABLE – ISO 7638     364 652 …  

18 1 POWER B CABLE – ISO 1185 / 12098    364 655 … 

19  

20 1 QUICK RELEASE VALVE with integrated TWO WAY VALVE 350 036 … 

21 2/4 SENSOR with CLAMP (not shown)    364 094 011 

22 2/4 SENSOR EXT. CABLE (not shown)    844 401 … 

23 1 INFO CENTRE (OPTION)     815 … … 

24 1 INFO CENTRE CABLE (OPTION)    844 551 … 

25 1  LSV, mech.contr. (alternative to pneum.contr. LSV)  601 … … 

26 1 LSV, pneum.contr. (alternative to mech.contr. LSV)  602 005 … 

27 1 SIMULATOR POINT for pneum.controlled L.S.V.   … … … 

28 4 TEST CONNECTION (ISO 3583)    … … … 
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 HALDEX BRAKE PRODUCTS UK HALDEX – 3M ABS 4.0 380 200 820 

 SYSTEM – 2 AXLE SEMI TRAILER 15.12.2020 

 Client:   

 Vehicle: PR =  

 

Pos. Qty Description       Part No 

 

Part numbers for ABS (ABS 4.0) – Parts should be chosen and ordered by the up to date business 
catalogue. 

For installation – Please follow the installation instructions 

 

1 1 EMERGENCY COUPLING 'RED'    334 055 … 

2 1 SERVICE COUPLING “YELLOW”    334 054 … 

3 2 LINE FILTER       310 005 011  

4  

5 1 PARK & SHUNT VALVE     352 044 001 

6 1 ABS 4.0 (MASTER)      364 635 … 

7 1 ABS 4.0 (REMOTE)      364 644 … 

8 1 SIMULATOR POINT (For air susp. pressure) Option   … … … 

9  

10 1 AIR RESERVOIR (EN), V = … ltr    030 … .09 

11 1 DRAIN VALVE, Manual      315 019 001  

12 4 YOKE (As occasion demands)     003 616 409  

13 4 SPRING BRAKE ACTUATOR, TYPE … / …   … … … 

14  

15  

16 1  RELAY EMERGENCY VALVE     351 008 … 

17 1 POWER A CABLE – ISO 7638     364 652 …  

18 1 POWER B CABLE – ISO 1185 / 12098    364 655 … 

19 1 REMOTE ECU CABLE      844 501 … 

20 1 QUICK RELEASE VALVE with integrated TWO WAY VALVE 350 036 … 

21 4 SENSOR with CLAMP (not shown)    364 094 011 

22 4 SENSOR EXT. CABLE (not shown)    844 401 … 

23 1 INFO CENTRE (OPTION)     815 … … 

24 1 INFO CENTRE CABLE (OPTION)    844 551 … 

25 1  LSV, mech.contr. (alternative to pneum.contr. LSV)  601 … … 

26 1 LSV, pneum.contr. (alternative to mech.contr. LSV)  602 005 … 

27 1 SIMULATOR POINT for pneum.controlled L.S.V.   … … … 

28 4 TEST CONNECTION (ISO 3583)    … … … 
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 HALDEX BRAKE PRODUCTS UK HALDEX – 2M ABS 4.0 380 200 830 

SYSTEM – 3 AXLE SEMI TRAILER 15.12.2020 

 Client: 

 Vehicle: PR = 

Pos. Qty Description Part No 

Part numbers for ABS (ABS 4.0) – Parts should be chosen and ordered by the up to date business 
catalogue. 

For installation – Please follow the installation instructions 

1 1 EMERGENCY COUPLING 'RED' 334 055 … 

2 1 SERVICE COUPLING “YELLOW” 334 054 … 

3 2 LINE FILTER 310 005 011 

4 

5 1 PARK & SHUNT VALVE 352 044 001 

6 1 ABS 4.0  364 635 … 

7 

8 1 SIMULATOR POINT (For air susp. pressure) Option … … … 

9 

10 1 AIR RESERVOIR (EN), V = … ltr 030 … .09 

11 1 DRAIN VALVE, Manual  315 019 001 

12 6 YOKE (As occasion demands)  003 616 409 

13 6 SPRING BRAKE ACTUATOR, TYPE … / … … … … 

14 

15 

16 1 RELAY EMERGENCY VALVE  351 008 … 

17 1 POWER A CABLE – ISO 7638  364 652 … 

18 1 POWER B CABLE – ISO 1185 / 12098 364 655 … 

19 

20 1 QUICK RELEASE VALVE with integrated TWO WAY VALVE 350 036 … 

21 2/4 SENSOR with CLAMP (not shown) 364 094 011 

22 2/4 SENSOR EXT. CABLE (not shown) 844 401 … 

23 1 INFO CENTRE (OPTION) 815 … … 

24 1 INFO CENTRE CABLE (OPTION) 844 551 … 

25 1 LSV, mech.contr. (alternative to pneum.contr. LSV) 601 … … 

26 1 LSV, pneum.contr. (alternative to mech.contr. LSV) 602 005 … 

27 1 SIMULATOR POINT for pneum.controlled L.S.V.  … … … 

28 4 TEST CONNECTION (ISO 3583) … … … 
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 HALDEX BRAKE PRODUCTS UK HALDEX – 3M ABS 4.0 380 200 840 

 SYSTEM – 3 AXLE SEMI TRAILER 15.12.2020 

 Client:   

 Vehicle: PR =  

 

Pos. Qty Description       Part No 

 

Part numbers for ABS (ABS 4.0) – Parts should be chosen and ordered by the up to date business 
catalogue. 

For installation – Please follow the installation instructions 

 

1 1 EMERGENCY COUPLING 'RED'    334 055 … 

2 1 SERVICE COUPLING “YELLOW”    334 054 … 

3 2 LINE FILTER       310 005 011  

4  

5 1 PARK & SHUNT VALVE     352 044 001 

6 1 ABS 4.0 (MASTER)      364 635 … 

7 1 ABS 4.0 (REMOTE)      364 644 … 

8 1 SIMULATOR POINT (For air susp. pressure) Option   … … … 

9  

10 1 AIR RESERVOIR (EN), V = … ltr    030 … .09 

11 1 DRAIN VALVE, Manual      315 019 001  

12 6 YOKE (As occasion demands)     003 616 409  

13 6 SPRING BRAKE ACTUATOR, TYPE … / …   … … … 

14  

15  

16 1  RELAY EMERGENCY VALVE     351 008 … 

17 1 POWER A CABLE – ISO 7638     364 652 …  

18 1 POWER B CABLE – ISO 1185 / 12098    364 655 … 

19 1 REMOTE ECU CABLE      844 501 … 

20 1 QUICK RELEASE VALVE with integrated TWO WAY VALVE 350 036 … 

21 4/6 SENSOR with CLAMP (not shown)    364 094 011 

22 4/6 SENSOR EXT. CABLE (not shown)    844 401 … 

23 1 INFO CENTRE (OPTION)     815 … … 

24 1 INFO CENTRE CABLE (OPTION)    844 551 … 

25 1  LSV, mech.contr. (alternative to pneum.contr. LSV)  601 … … 

26 1 LSV, pneum.contr. (alternative to mech.contr. LSV)  602 005 … 

27 1 SIMULATOR POINT for pneum.controlled L.S.V.   … … … 

28 4 TEST CONNECTION (ISO 3583)    … … … 
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 HALDEX BRAKE PRODUCTS UK HALDEX – 3M ABS 4.0 380 200 850 

 SYSTEM – 4 AXLE SEMI TRAILER 15.12.2020 

 Client:   

 Vehicle: PR =  

 

Pos. Qty Description       Part No 

 

Part numbers for ABS (ABS 4.0) – Parts should be chosen and ordered by the up to date business 
catalogue. 

For installation – Please follow the installation instructions 

 

1 1 EMERGENCY COUPLING 'RED'    334 055 … 

2 1 SERVICE COUPLING “YELLOW”    334 054 … 

3 2 LINE FILTER       310 005 011  

4  

5 1 PARK & SHUNT VALVE     352 044 001 

6 1 ABS 4.0 (MASTER)      364 635 … 

7 1 ABS 4.0 (REMOTE)      364 644 … 

8 1 SIMULATOR POINT (For air susp. pressure) Option   … … … 

9  

10 1 AIR RESERVOIR (EN), V = … ltr    030 … .09 

11 1 DRAIN VALVE, Manual      315 019 001  

12 8 YOKE (As occasion demands)     003 616 409  

13 8 SPRING BRAKE ACTUATOR, TYPE … / …   … … … 

14  

15  

16 1  RELAY EMERGENCY VALVE     351 008 … 

17 1 POWER A CABLE – ISO 7638     364 652 …  

18 1 POWER B CABLE – ISO 1185 / 12098    364 655 … 

19 1 REMOTE ECU CABLE      844 501 … 

20 1 QUICK RELEASE VALVE with integrated TWO WAY VALVE 350 036 … 

21 4/6 SENSOR with CLAMP (not shown)    364 094 011 

22 4/6 SENSOR EXT. CABLE (not shown)    844 401 … 

23 1 INFO CENTRE (OPTION)     815 … … 

24 1 INFO CENTRE CABLE (OPTION)    844 551 … 

25 1  LSV, mech.contr. (alternative to pneum.contr. LSV)  601 … … 

26 1 LSV, pneum.contr. (alternative to mech.contr. LSV)  602 005 … 

27 1 SIMULATOR POINT for pneum.controlled L.S.V.   … … … 

28 4 TEST CONNECTION (ISO 3583)    … … … 
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Sensed Input Variables 
 

Input Variable Source Via Monitored Warning Working Range 
Pneumatic Control Line Pressure (Internal) 3)   Transducer Analogue Voltage Yes Yellow 0.7 to 9 bar absolute 

(-0.3 to 8 bar gauge) Air Suspension Pressure 3)   Transducer Analogue Voltage Yes Yellow 
Wheel Speed S1A Speed Sensor Analogue Voltage Yes Yellow 

15 Hz to 1500 Hz 
(< 15 Hz continuity) 

Wheel Speed S1B Speed Sensor Analogue Voltage Yes Yellow 
Wheel Speed S2A  1) Speed Sensor Analogue Voltage Yes Yellow 
Wheel Speed S2B  1) Speed Sensor Analogue Voltage Yes Yellow 
Wheel Speed SA  2) Speed Sensor Analogue Voltage  5) Yes Yellow 
Wheel Speed SB  2) Speed Sensor Analogue Voltage  5) Yes Yellow 
Lateral Acceleration 3)   Accelerometer SPI (on-board) Yes Yellow +/- 1.2g 
Supply Voltage B+ Solenoid  4) Analogue Voltage Yes Yellow 7 – 39 Volts 

 
1)  Option. 
2)  Applicable to 3M systems only. 
3)  Stability (roll-over) control only. 
4)  This point is internal to the controller, range is equivalent external voltage on ISO7638 pin 1 or 24N pin 4 inputs to the controller. 
5)  Subsequently passed from slave to master via ISO11898 CAN. Appendix 21 



Controlled Output Variables 
 

Output Variable Means of Control Method Monitored Warning Range of Control 
Delivery Pressure 2 1) 

Solenoid Action, 
Coil V / I Direct 

Solenoids direct; 
Delivery pressure 
indirect via wheel 
speed plausibility 

Yellow 

Open loop control 
during anti-lock or 
stability (roll-over) 

intervention 

Delivery Pressure 21 

Delivery Pressure 22 

Red Warning Signal 2)   ISO 11992 CAN Indirect No None On / Off 

Yellow Warning Signal – 
Cab Mounted 

Low Side Switch on 
ISO 7638 (Pin 5) 
 

Direct Yes Diagnostic On / Off 

ISO 11992 CAN 2)  3) Indirect 3) No None On / Off 
Aux 1 4)   High Side Switch x2 Direct Yes Service On / Off 
Aux 2 4)   High Side Switch x2 Direct Yes Service On / Off 

Aux 3 4) High Side Switch x2 Direct Yes Service On / Off 

 
1)  Applicable to 3M systems only. 
2)  Stability (roll-over) control only. 
3)  According to towing vehicle circuit. 
4)  Optional. Examples are Suspension Reset-to-Ride (COLAS), Lift Axle (ILAS-E), Steer Axle Lock, Speed Lock. 
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ABS 4.0 TPMS 
 

 1 / 2 Appendix 24a  

UN R141 
Annex 7 

Appendix 1 
reference 

Item name Location in this document and / or supplementary 
information 

1.1 Name and address of 
manufacturer 1.1 

1.2 System name TPMS 2.0 
1.3 System variations  One or two remote control units (RCUs) 
1.4 System configurations Up to 5 axles / 20 tyres per RCU 

1.5 Basic function and 
philosophy of the system 

The system consists of wheel unit pressure and 
temperature sensors, mounted inside each wheel 

rim, communicating wirelessly with a remote control 
unit. The remote control unit is powered by EB+ and 

communicates with it using a TPMS Gateway 
according to UN R141 Annex 7, 2.2 (see Appendix 

24b).  

2.1 List of trailer types and 
configurations 

1.5.1, Appendix 1 
 

All types and configurations. 

2.2 Schematic diagrams All lift axle locations shown in Appendix 1 are 
compatible with TPMS 

2.3 Installation limitations 

WUS to RCU distance limitation: 3m 
 

RCU to RCU distance limitation: 20m 
 

Operating temperature -20C to +85C 
 

It is prohibited to carry a damaged tire with a WUS 
still fitted on an ADR / hazardous goods vehicle 
approved trailer, for example on a spare wheel 

carrier. 
2.4 Additional information n/a 

3.1 Sensors 

Name: Wheel Unit Sensor (WUS) 
Part Number: 042 7272 x9 

 
Measures pressure and temperature. Secured to the 

rim inside the tyre by a band. Internal, non-
serviceable battery. 
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Appendix 1 
reference 

Item name Location in this document and / or supplementary 
information 

3.2 Receivers / antennas 

Name: Remote Control Unit (RCU) 
Part Numbers: 

815 058 001 (manual configuration) 
815 059 001 (auto configuration) 

 
The RCU receives pressure and temperature data 

from multiple WUS by radio frequency (RF). 
 

The RCU is powered from the ABS H-CAN port and 
communicates with it by the same connector. If a 
configured WUS stops communicating a warning 

signal is sent by the RCU to EB+ so that the towing 
vehicle is alerted within 10 minutes. If the RCU stops 
communicating with EB+ then the towing vehicle is 
alerted in approximately 30 seconds. If EB+ enters a 
hard fail condition, or is electrically unpowered or in 
reset, the ISO 11992 CAN transceiver is switched off 

so EBS23 messages are no longer sent. 
3.3 Electrical equipment 3.4, Appendix 10 
3.3 EMC 5.6, Appendix 17 
3.4 Additional information n/a 
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1.1 Name and address of 
manufacturer 1.1 

1.2 System name 1.2 

1.3 System variations 

1.3 
 

Only ABS 4.0 Stability variants have ISO 11992 
capability and hence the TPMS Gateway 

1.4 System configurations Not applicable 

1.5 Basic function and 
philosophy of the system 1.5.1 

2.1 List of trailer types and 
configurations 

1.5.1, Appendix 1 
 

No limitation for gateway function. 

2.2 Schematic diagrams 

Appendix 18, 19 
 

The gateway function must be enabled by UDS 
command. For example, using Diag++ Software  

2.3 Installation limitations TPMS shall be connected to H-CAN port or T-CAN port. 
2.4 Additional information n/a 

3.1 Gateway for ISO11992 

The ECU gathers tyre information from EBS23 and RGE23 
messages broadcast on H-CAN or T-CAN buses (see 3.2.1.5), 
as long as they have the TPMS source address according to 

UN R141 Annex 6 B paragraph 4. This information is merged 
according to the ISO 11992:2014 standard into outgoing 

EBS23 and RGE23 messages to the predecessor vehicle. See 
Appendix 5 for supported signals. 

 
The ECU rebroadcasts the following messages from the 

predecessor, onto H-CAN or T-CAN: 
EBS12, RGE12*, TD11 

 
The ECU rebroadcasts the following messages sent to the 

predecessor, onto H-CAN or T-CAN: 
EBS21*, RGE21*, EBS24 

See Appendix 5 for supported signals. 
 

*The TPMS shall only process PDU1 format messages 
specifically addressed to it. Equivalent messages with other 
destination addresses may be present for compatibility with 

other devices. 
3.2 Electrical equipment 3.4, Appendix 10 
3.3 EMC 5.6, Appendix 17 
3.4 Additional information n/a 
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