
Central on-board computer 2 (ZBR2) A302Central on-board computer 2 (ZBR2) A302

CeCentrntral on-board al on-board comcomputer puter 2 (Z2 (ZBR2) A30BR2) A3022
The electrical power supply comes from the central electrical system (A100).The electrical power supply comes from the central electrical system (A100).

The The central on-bcentral on-board computer has the following foard computer has the following f unctionsunctions ::
Indicator functionsIndicator functions
Sensing functionsSensing functions
Monitoring functionsMonitoring functions
Control functionsControl functions
Diagnostic functions – Entire vehicleDiagnostic functions – Entire vehicle
Central on-board computer (built-in device fault memory)Central on-board computer (built-in device fault memory)
Emergency functionsEmergency functions

ConneConnector pictor pin assignmentn assignment
The central on-board computer has 9 electrical plug connections.The central on-board computer has 9 electrical plug connections.
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The central on-board computer has the f ollowing CAN interfaces:
Interface to the “powertrain” CAN databus (T-CAN)
The drive train stations send current data to the central on-board computer for the purpose of fault
recording, evaluation and instrumentation activation.
Failed receive or output signals are stored in the central on-board computer’s fault memory.
Interface to the “instrumentation” CAN databus (I-CAN)
Current operating data are cyclically sent to the instrumentation for the purpose of visualisation.
Failed receive or output signals are stored in the central on-board computer’s fault memory.

Diagnostic interface

The central on-board computer has the followi ng diagnostic interfaces:
Diagnosis based on KWP 2000
Diagnosis via CAN
The “powertrain” CAN databus (T-CAN) deals with all the diagnostic functions (on-board and off-board).

End Of L ine (EOL) – programming is via the diagnostic interface.

Memory areas and memory size

The central on-board computer has the following memory areas:
Vehicle fault memory for on-board and off-board diagnosis
Device fault memory
Program memory for user program (updatable)
Program memory for loading program (non-volatile)
Memory for EOL parameters (updatable)
Memory

The fault memory and memory for the EOL data are configured in such a way that their entire content is not
changed following loss of power. The programming times must be kept short if possible. The central on-board
computer is supplied with the user program and the standard set of EOL parameters. After fitting a new
central on-board computer, parameterisation by means of vehicle data file or conversion file is required
without fail. Each central on-board computer is configured for a single vehicle and may not therefore be
installed in a different vehicle.

 All saving must be completed within 2 seconds after the ignition is switched “OFF” (“voltage terminal 15 off”
signal).

Power consumption

Protection

The electrical power supply comes from the central electrical system (A100).

Pin Signal name

M/1 Powertrain CAN databus, T-CAN High

M/7 Powertrain CAN databus, T-CAN Low

R2/9 Instrumentation CAN databus, I-CAN High

R2/10 Instrumentation CAN databus, I-CAN Low

Closed-circuit current: <= 3 mA when ignition “OFF” (closed-circuit current must be kept as low as
possible).

Overvoltage detection: 32 V (detected after a delay).

Line/connection to A100 Fuse Remarks

Terminal 30 – battery (continuous positive) F243 (25A)
Not via the battery master switch (not
connected)

Terminal 30-1 battery F244 (25A) Connected (terminal 30-1)

Terminal 30-2 alternator F245 (25A) Connected (terminal 30-2)

Terminal 15 – starter switch (steering lock) F246 (20A)

Sealing class IP 30 (IEC 529)
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vehicle speed over the last 15 minutes. The route mileage is entered using the keypad. The time of arrival
and remaining mileage can be requested using the keypad.

Inputs

Outputs

Outside temperature display/black ice warning
The outside temperature is sent to the instrumentation via the “instrumentation” CAN databus and is shown
by a symbol and a text message on the display.

The measuring range is within -40 – +60 °C, the resolution is 0.5 °C and the maximum permitted
measurement inaccuracy is ±1 °C. The displayed exterior temperature may differ from the actual temperature
by several °C when the vehicle is stationary. This is due to the sensor being influenced by heat radiated from
the engine.

If the outside temperature is in the warning range whilst the engine is running, the “outside temperature”
warning and the current temperature appear on the instrumentation display (outside temperature gauge
P113). The symbol and text message on the display are deactivated when the vehicle is at a standstill or
when the outside temperature is not in the critical range.

Inputs

Outputs

Operating hours/trip operating hours
The trip operating hours are the operating hours since the last reset. The saved operating hours on the
counter at the time of the reset are subtracted from the total operating hours at the time of the trip operating
hours request.

The vehicle operating hours are recorded in the vehicle management computer (A403). When requested via
keypad, the data are sent from the vehicle management computer to the instrumentation via the central on-
board computer.

If the permanent display option is selected, the instrumentation cyclically inquires about the operating hours.

The trip operating hours are calculated by the vehicle management computer. To do this, it calculates the
difference between the current operating hours and the operating hours on the counter at the time of the last
reset.

The maximum number of trip operating hours the computer can record is 99 h and 57 min. The displayed
value remains the same if this limit is exceeded.

This function is not part of the standard specification but is available as special equipment.

Inputs

Signal Signal presentation Signal from Remarks

Route mileage I-CAN Instrumentation Input via keypad/menu

Request time of arrival I-CAN Instrumentation -----

Request remaining
mileage

I-CAN Instrumentation -----

Signal Signal presentation Signal to Remarks

Time of arrival I-CAN Instrumentation -----

Signal Signal presentation Signal from Remarks

Temperature, outside T-CAN
Vehicle management
computer

Cyclic on CAN

Signal Signal presentation Signal to Remarks

Temperature, outside I-CAN Instrumentation -----
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choose to have the set speed displayed whilst driving the vehicle (cruise control, driving speed limiter (cruise
control/driving speed limiter check lamp H378), “Bremsomat” braking control and adaptive cruise control).

Inputs

Outputs

Fuel gauges
The average consumption per 100 km since the last reset (trip consumption) is calculated based on the fuel
consumption and the distance covered. The average consumption function is reset using the keypad.

The average consumption per 100 km is calculated based on the total fuel consumption since odometer
reading “0” and the distance covered since.

The current fuel consumption is calculated based on the currently injected fuel quantity (CAN signal). The
vehicle management computer calculates this value. The function is activated using the keypad.

The tank content is precisely sensed. The sensor input is located on the central on-board computer. This
function is activated using the keypad or when the level falls below 10 % of the total fill volume.

The operating range is calculated based on the average consumption and the tank content. This function is
activated via the keypad or when the operating range falls below 100 km. The total operating range (i.e. with
all tanks) is displayed.

The tank quantity is the fuel fill amount. The mileage and the date are stored each time a fuel fill takes place.
The last 30 fuel fills are recorded in a ring buffer store. At least 20 litres of fuel must be added to constitute a
fuel fill. Fuel fills of less than 20 litres are added to the last fuel fill. The fuel quantity in the 2 tanks is detected
and can only be reset using MAN-cats II. Refuels of less than 20 litres are added to the last refuel.

The fuel draw is the amount of fuel drawn from the tank. The last 30 fuel draws are recorded in a ring buffer.
 At least 5 litres of fuel must be drawn to constitute a fuel draw. Fuel draws of less than 5 litres are not sensed.

The data are saved when the ignition is switched OFF and when the ignition is switched ON, providing that
the data save conditions are fulfilled. If the date has not changed when the ignition is switched ON, the new
value is added to the value saved when the ignition was switched OFF.

The follow ing data are saved when fuel i s drawn (fuel draw at road speed v = 0):
Mileage and date
Time for which the power take-off and heating have been switched on whilst speed was 0
Outside temperature or fuel temperature

The amount of fuel drawn from the tank is recorded and can only be reset using MAN-cats® II.

The amount of fuel remaining in the tank is indicated on the display in the instrument panel. This display
function can be disabled by EOL programming.

The amount of fuel consumed since the last reset is shown on the instrument panel display. The value is
calculated based on the EDC injection quantity. This display function can be disabled by EOL programming.

The unit of measurement used to measure fuel consumption i s changed over as follows:
When the speed vchangeover   < 3 km/h, the current fuel consumption is shown in l/h. When the speed
vchangeover  > 3 km/h, the current fuel consumption is shown in l/100 km. The limit value vchangeover  can be
applied using EOL. The central on-board computer changes the unit of measurement over to l/h. The unit
of measurement used to measure fuel consumption is changed over automatically and cannot be selected
by the driver.

Signal Signal presentation Signal from Remarks

Speed I-CAN Tachograph -----

Set vehicle speed T-CAN
Vehicle management
computer

CC/VHS-Signal

Signal Signal presentation Signal to Remarks

Speed I-CAN Instrumentation Permanently updated

Set vehicle speed I-CAN Instrumentation Check lamp/display
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computer pin X/14. There is no pull-up resistor at this output.

The central warning light is activated under the following conditions:

Inputs

Outputs

Sensing functions

Trailer ABS detection
If a trailer is hitched up on the tractor, a current is measured in the trailer ABS circuit to determine whether
the towed trailer is equipped with ABS or not.

The “ ABS information” check lamp (H151) signals the followi ng to the driver
Trailer with ABS check lamp “OFF”
Trailer without ABS check lamp “ON”

 Alternatively, the electronic brake system EBS sends the “trailer without EBS” signal via the “powertrain” C AN
databus (T-CAN) so that this signal can be displayed by the central on-board computer.

 A trailer with ABS is detected when the current I ABS is in the indicated nominal range. If the current is in the
nominal range, the “ABS information” check lamp (H151) is deactivated. If the current is below the nominal
range, the “ABS information” check lamp switches itself back on and no fault message is output.

Inputs

Outputs

Trailer detection

Trailers are detected via the turn indicator circui ts and via the brake lamp circuit
Left trailer turn indicator or
right trailer turn indicator or
trailer brake lamp or
trailer rear fog lamp

Signal Signal presentation Signal from Remarks

Instrumentation CAN
message

I-CAN Instrumentation -----

Reservoir pressure
brake circuit 1

Direct (from sensor) Sensor
 A302 pin R1/11; switching

function via sensor

Reservoir pressure
brake circuit 2

Direct (from sensor) Sensor
 A302 pin R1/9; switching

function via sensor

Reservoir pressure
brake circuit 3

Direct (from sensor) Sensor
 A302 pin R1/8; switching

function via sensor

Signal Signal presentation Signal to Remarks

Central warning light
Direct (from sensor), high
signal

Instrumentation A302 pin X/14

Signal Signal presentation Signal from Remarks

Trailer without ABS
(malfunction)

T-CAN EBS A302 pin X/2

Signal Signal presentation Signal to Remarks

Trailer ABS current Direct (from sensor) Trailer ABS power supply
 A302 pin R2/14 Current

measurement at output: 0.1
 A < I ABS < 2.0 A

Trailer ABS check
lamp

I-CAN Instrumentation -----
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Turn indicator learning routine
The solution described here is merely a temporary solution for a finalised light test (lighting learning routine).
Only the turn indicators for the tractor and trailer are sensed in the turn indicator test.

The turn indicator learning routine enables recording of the currently connected lamp loads as reference
values for lamp failure monitoring and the saving of these values in the non-volatile memory of the central on-
board computer.

The following cond itions must be met before a turn indic ator learning rou tine can take place:
Road speed <= 3 km/h
Voltage at terminal 15 and terminal 30
Parking brake applied
Engine speed as required.

If the engine is started during the turn indicator learning routine, the routine must be aborted and ignition
switched off.

Selecting the turn ind icator learning rou tine type

The driver starts the tractor turn indicator learning routine manually.

The trailer turn indicator learning routine is performed automatically by the central on-board computer when
the trailer is changed.

Exception in case of trailer: If the body turn indicator was changed for the trailer, the turn indicator learning
routine for the trailer must be started manually.

Descript ion of turn indicator learning routine

The turn indicator learning routine is started by pressing the lighting learning routine button (S329). This is
communicated to the central on-board computer via the “instrumentation” CAN databus (I-CAN).

There are 2 defined statuses based on which the turn indicator learning routine can be started:
If there is a voltage at terminal 15, request the turn indicator learning routine using the lighting learning
routine button.
Switch off the starter switch to start the turn indicator learning routine. Once engine speed = 0 has been
detected, the terminal 15 relay is energised. However, if engine speed = 0 is not recognised within the
central on-board computer delayed switch-off time, the turn indicator learning routine is aborted
immediately
 Alternatively
If there is a voltage at terminal 15, select the turn indicator learning routine from the menu using the lighting
lighting learning routine button.
To start the turn indicator learning routine, press the headlight flash switch for more than one second. The
turn indicator learning routine begins one second after the pressed headlight flash switch has been
detected. The central on-board computer sends a signal to the instrumentation via the instrumentation
CAN databus (I-CAN).

 As soon as the turn indicator learning routine has been activated, the “light test active” function is set in the
central on-board computer.

The following switch and function requests are then ignored during the turn indi cator learning
routine:

Left/right turn indicators
Hazard warning lights

Tractor turn indicator learning routine

 All turn indicators on the tractor are switched on and off at 1.5 second intervals for a duration of 2 minutes.
The turn indicator learning routine is based on symmetrical detection of the turn indicator loads on the left
and right-hand sides of the vehicle. The central on-board computer is designed for a minimum sensed load of
3 x 21 W and a maximum sensed load of 4 x 21 W on each side of the vehicle.

In the tractor turn indicator learning routine, the current is measured in the left and right turn indicator circuits.
The number of detected turn indicator lamps is derived from the current values learned during the turn
indicator learning routine and saved. Non-symmetrical loads are not accepted during a turn indicator learning
routine.
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If a defective load is sensed, this appears on the instrumentation display. If the lamp load is higher than the
learned current values, the turn indicator learning routine must be repeated. As a result, the central on-board
computer repeats the symmetry check and saves the number of turn indicator lights.

In order to end a turn indicator learning routine with saving of the current values, pressing of the headlight
flash switch must be detected at the end of a cycle (pressing >= 100 msec). The current values are then
saved in the central on-board computer.

If the headlight flash switch is not pressed within 2 minutes, the turn indicator learning routine is aborted
without saving of the current values at the end of the current cycle, indicated by the sounding of a buzzer.
 After an unsuccessful or successful attempt to save the current values or after the turn indicator learning
routine has been aborted, the terminal 15 relay is no longer energised and the blocked functions are enabled.
If the turn indicator learning routine was started by pressing the headlight flash switch, the terminal 15 relay is
not activated. The turn indicator learning routine is complete.

Trailer turn indicator learning rout ine

The central on-board detects whether the tractor is being operated with or without a trailer. As already
mentioned, the central on-board computer carries out the trailer turn indicator learning routine automatically.
The turn indicator learning routine is based on symmetrical detection of the turn indicator loads on the left
and right-hand sides of the trailer. The central on-board computer is designed for a minimum sensed load of
1 x 21 W and a maximum sensed load of 4 x 21 W on each side of the trailer.

In the trailer turn indicator learning routine, the current is measured in the left and right turn indicator circuits.
The number of detected turn indicator lamps is derived from the current values learned during the turn
indicator learning routine and saved. Non-symmetrical loads are not accepted during a turn indicator learning
routine.

If a defective load is sensed, this appears on the instrumentation display.

If the trailer is changed, the hazard warning lights are automatically activated once when the trailer is
connected up to enable the central on-board computer to sense the lamp current. Based on this information,
the central on-board computer calculates the number of lamp loads on the trailer and saves this data.

 Activation is always automatic, regardless of the conditions which lead to aborting of the turn indicator
learning routine.

Non-symmetrical loads on the trailer are not accepted in this case either. In this case, a fault message is set
when the turn indicators are actuated, i.e. the central on-board computer sends a signal to the
instrumentation via the instrumentation CAN databus (I-CAN).

During the automatic trailer turn indicator learning routine, the trailer hazard warning lights are energised until
a definitive current measurement has taken place.

Inputs

Outputs

Vehicle electrical sys tem voltage monitoring, terminal 30
The vehicle electrical system voltage is monitored at terminal 30. A fault is entered in the central on-board
computer’s device fault memory if the voltage exceeds UBmax or falls below UBmin.

Signal Signal presentation Signal from Remarks

Button, lighting learning
routine

I-CAN Instrumentation -----

Signal Signal presentation Signal to Remarks

Buzzer I-CAN Instrumentation
 Audible signal during lighting
learning sequence

Lighting learning
routine check lamp
(H383)

I-CAN Instrumentation
Instrumentation without
display

Display message I-CAN Instrumentation Instrumentation with display
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The turn indicator switch has one momentary contact position (position I) and one contact positi on
(position II) for right and t he same for left:

Position I: Actuate right/left turn indicator switch – flashes during actuation
Position II: Actuate right/left turn indicator switch – flashes continuously

If the turn indicator switch is released from position I, it returns to the centre position. The turn indicator switch
is held in place by a latch mechanism when it is in position II.

The turn indicator switch can be moved from positi on II to the centre position:
Either manually
or by means of latch mechanism release (the switch has a built-in electromagnet).

The current in the tractor turn indi cator circuits is measured in switched-on status for the purpose of
lamp monitoring:

Indicator light in tractor vehicle front left (H121), rear left (H123) and
indicator light in tractor vehicle front right (H120), rear right (H122)
and, in the case of trailer operation:
Trailer turn indicator, left and
trailer turn indicator, right

If the central on-board computer detects a turn indicator failure, the corresponding check lamp is deactivated.
The indicator outputs continue flashing at a frequency of 1.5 Hz. The hazard warning light check lamp is not
sensed.

The left/right turn indicator switch (position I) must not be switched on using the emergency functions (e.g.
when the ignition is OFF).

Inputs

Outputs

Signal Signal presentation Signal from Remarks

Turn indicator button,
left (position I)

Direct (from sensor)
Steering column stalk
(S108)

 A302 pin F1/15; direct
activation due to emergency
function

Turn indicator button,
right (position I)

Direct (from sensor)
Steering column stalk
(S108)

 A302 pin F1/16; direct
activation due to emergency
function

Turn indicator button,
left (position II)

Direct (from sensor)
Steering column stalk
(S108)

 A302 pin F1/15; direct
activation due to emergency
function

Turn indicator button,
right (position II)

Direct (from sensor)
Steering column stalk
(S108)

 A302 pin F1/16; direct
activation due to emergency
function

Hazard warning light
switch

Direct (from sensor) Instrumentation
 A302 pin F1/1; direct
activation due to emergency
function

Signal Signal presentation Signal to Remarks

Tractor turn indicator,
left

Direct (from sensor) Tractor turn indicator, left
 A302 pin R2/1, BL/4; power
output with current sensing

Tractor turn indicator,
right

Direct (from sensor)
Tractor turn indicator,
right

 A302 pin R2/13, BR/3;
power output with current
sensing

Trailer turn indicator,
left

Direct (from sensor) Trailer turn indicator, left
 A302 pin R2/3; power
output with current sensing

Trailer turn indicator,
right

Direct (from sensor) Trailer turn indicator, right
 A302 pin R2/2; power
output with current sensing

Hazard warning lights Direct (from sensor)
Turn indicators, left and
right

Left turn indicator output,
right turn indicator output

Tractor turn indicator I-CAN Instrumentation (Check lamp, turn indicator,
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Lighting control – brake lamp, brake lamp for vehicle deceleration
Brake lamp during vehicle deceleration is a standard feature with the automatic gearbox.

Brake lamp monitoring

When the brake pedal is depressed (“ERC1 evaluation”) or vehicle deceleration is calculated, the vehicle
management computer records the brake signal and converts it into a databus format. From here, the brake
signal is sent to the central on-board computer via the “powertrain” CAN databus (T-CAN). The vehicle
management computer calculates the vehicle deceleration. The central on-board computer activates the
brake lamps via the power output. If current is measured whilst the brake pedal is depressed, this indicates a
lamp failure in the brake lamp circuit.

In the light test (lighting learning), the lamp load in the brake lamp circuit is determined and then stored as a
setpoint in the non-volatile memory.

If the parking lights and rear fog lamp fail, the brake lamp output is activated in dimmed mode by means of
pulse width modulation. The dimmed brake lamps must be as bright as the parking lights. The driver then
depresses the brake pedal, thus activating the brake lamps in non-dimmed mode. The default function for the
brake lamps is only activated if no faults are detected during sensing of the brake lamp current.

The brake lamps on the left of the tractor (H113), right of the tractor (H112) and trailer are always activated at
the same time. If the vehicle is operated without a trailer, the “trailer brake lamp” fault message is suppressed.

Default func tion f or the brake lamp:

If the brake status is invalid or if the connection between the CAN databus (T-CAN) and vehicle management
computer fails, the central on-board computer activates the brake lamp as a function of the vehicle
deceleration. If this is the case, the vehicle deceleration is not calculated by the vehicle management
computer but, instead, by the central on-board computer based on the tachograph speed. This process
involves the weighted evaluation of the last 6 CAN messages by the central on-board computer.

Inputs

Outputs

Trailer turn indicator,
right

Direct (from sensor) Trailer turn indicator, right
 A302 pin R2/2; power
output with current sensing

Tractor turn indicator
check lamp, left

I-CAN Instrumentation
(Check lamp, turn indicator,
tractor, left H381)

Check lamp, turn
indicator, tractor, right

I-CAN Instrumentation
(Check lamp, turn indicator,
tractor, right H380)

Check lamp, turn
indicators in trailer

I-CAN Instrumentation
(Check lamp, turn
indicators, trailer H119)

Hazard warning light
check lamp (H371)

Direct (from sensor)
Hazard warning light
switch (S109)

 A302 pin F2/16; during

hazard warning light
operation only

Buzzer I-CAN Instrumentation
 Audible signals during
indication; activation 60
msec

Signal Signal presentation Signal from Remarks

Brake signal T-CAN
Vehicle management
computer

-----

Signal Signal presentation Signal to Remarks

Brake lamp, trailer Direct (from sensor) Trailer brake lamps
 A302 pin R2/5; power
output with current sensing

Brake lamp, tractor Direct (from sensor) Tractor brake lamps
 A302 pin R2/4; power
output with current sensing
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Lighting control – rear fog lamp

The rear fog lamp check lamp (located in the switch) is activated when:
Ignition “ON” (“terminal 15 voltage on” signal) is activated and
the driving light switch is switched on and
the rear fog lamp button (S502) is switched on or
ignition “ON” (“terminal 15 voltage on” signal) is activated and
the parking light switch is switched on and
the rear fog lamp button is activated.

If the vehicle is operated with a trailer, the trailer rear fog lamp output is activated. If the vehicle is operated
without a trailer, the tractor rear fog lamp output is activated. The rear fog lamp outputs are cyclically
switched on to limit the making current.

The tractor rear fog lamp output or trailer rear fog lamp output and the rear fog lamp check lamp are
not operational when:

Ignition “OFF” (“terminal 15 voltage off” signal) is activated or
the rear fog lamp button is pressed again or
the driving light switch is deactivated.

If current is measured in the tractor rear fog lamp circuit or trailer rear fog lamp circuit, this indicates a rear
fog lamp failure.

The following func tions are configured via the rear fog lamp:

Default funct ion for the parking lights

The rear fog lamp is automatically activated in dimmed mode by means of pulse width modulation when a
current measurement indicates a fault in the parking light circuit. The dimmed rear fog lamp is as bright as the
parking lights.

Default function for the brake lamp

If current measurement in the tractor brake lamp circuit indicates failure of all lamps, the tractor rear fog
lamps on the left (E125) and right (E124) are activated in dimmed mode when the brakes are applied,
regardless of whether a trailer is hitched up or not. If current measurement indicates failure of all lamps in the
trailer circuit when the vehicle is towing a trailer, the trailer rear fog lamp is also activated in dimmed mode.

When the brakes are applied, the activated rear fog lamp is switched off and on in undimmed mode at 1 Hz
intervals. If the brakes are not applied, the rear fog lamp is permanently activated in undimmed mode. The
dimmed rear fog lamp is as bright as the brake lamp.

The default functions for the parking lights/brake lamp are only activated when no faults are detected in the
tractor rear fog lamp or trailer rear fog lamp circuits.

Inputs

Outputs

Signal Signal presentation Signal from Remarks

Terminal 15 Direct (from sensor) Central electrical system A302 pin CES/17

Switch, parking lights Direct (from sensor) Light switch (S111) A302 pin F1/14

Current, parking lights,
left

Direct (from sensor) Central electrical system A302 pin CES/14

Current, parking lights,
right

Direct (from sensor) Central electrical system A302 pin CES/10

High beam switch Direct (from sensor) Light switch (S111) A302 pin F1/17

Button, rear fog lamp I-CAN Instrumentation -----

Signal Signal presentation Signal to Remarks

Relay, parking lights Direct (from sensor) Central electrical system
Parking light load
disconnecting relay on
central electrical system
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Lighting con trol – reversing light
 As soon as the driver has engaged reverse gear, the central on-board computer activates the reversing light
relay (K250). The input signals are sent via the “powertrain” CAN databus (T-CAN) in the case of TIP-Matic
(AS-Tronic) automatic gearboxes.

Inputs

Outputs

Electrical battery isolator switch

This circuit is used to ensure that the electrical battery isolator switch (Q105) cannot be switched off
when the following input signals are activated:

Ignition “ON” (“terminal 15 voltage on” signal)
Parking lights activated (“terminal 58 voltage on” signal)
Hazard warning light switch actuated
Vehicle management computer delayed switch-off (T-CAN message)

 A separate electronic control unit, which the central on-board computer energises via the battery master
switch holding circuit output, is used to switch on the electrical battery master switch.

When the central on-board computer detects t hat the foll owing s ignals are not available
Ignition “ON” (“terminal 15 voltage on” signal)
Parking lights activated (“terminal 58 voltage on” signal)
Hazard warning light switch actuated
Vehicle management computer delayed switch-off (T-CAN message)
a delayed switch-off time of 60 seconds ensues before the electrical battery isolator switch’s power supply
is deactivated.

If one of the directly interfaced input signals is activated (when the ignition is switched OFF, “terminal 15
voltage off” signal and released battery master switch), the battery master switch is supplied with power and
the corresponding vehicle function is executed.

If the central on-board computer detects a high level at the “emergency off information” input, it immediately
sends a top priority signal to the “powertrain” CAN databus (T-CAN) and “instrumentation” CAN databus (I-
CAN). The central on-board computer then performs an emergency shut-off within 1.9 seconds. Only the
most important current data are stored in the non-volatile memory during the emergency shut-off phase.
These data are designed to ensure that the central on-board computer is capable of continued operation with
the correct and current data when power is restored.

Inputs

Signal Signal presentation Signal to Remarks

Low beam left Direct (from sensor)
Headlight low beam, left
(E111)

 A302 pin BL/6; power

output

Low beam right Direct (from sensor)
Headlight low beam, right
(E110)

 A302 pin BR/2; power

output

Signal Signal presentation Signal from Remarks

Reverse gear engaged T-CAN Gearbox control unit “Engaged gear” message

Signal Signal presentation Signal to Remarks

Relay, reversing light Direct (from sensor)
Reversing light relay
(K250)

 A302 pin F2/13; digital
switching output (500 mA);
for TIP-Matic gearbox (AS-
Tronic)

Signal Signal presentation Signal from Remarks

Terminal 15 Direct (from sensor) Central electrical system A302 pin CES/17

Terminal 15 on T-CAN
Vehicle management
computer

-----

Vehicle management
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Wiper control/variable wiper interval control/washer control
The wiper switch (S108) directly activates the wiper motor in levels I and II. If there is a low level at the “wiper
motor limit switch” input and a high level at the “interval switch” input, the “wiper relay” output is supplied with
voltage until there is also a high level at the “wiper motor limit switch” input. The windscreen wiper then
executes a wipe movement. This process is repeated after a pause. If the driver switches on intermittent
operation, a pre-programmed interval time of 7 seconds is activated.

If the driver then switches the combination switch (S108) from interval mode to “off” position or “level I, II” and
then back to interval mode within a certain time, a new interval time equal to this certain time is set.

The road speed-dependent interval time overrides the wipe interval time. The current road speed is recorded
and stored whilst the new interval time is being set.

If the vehicle speed changes in relation to t he stored vehicle speed, the interval time is adjusted:
The interval time lengthens as the driver decelerates.
The interval time shortens as the driver accelerates.

The maximum interval time that can be achieved is 60 seconds. If the maximum interval time is exceeded,
i.e. interval mode remains non-operational for longer than 60 seconds, or if the ignition is switched OFF
(“terminal 15 voltage off” signal), the interval time is reset to 7 seconds when the ignition is switched back on.

Important: The “ wiper electronics” output mus t not be activated if there is a high level at the “w iper
motor limit switch” input.

Windscreen washers

If there is a low level at the “wiper motor limit switch” input and a high level at the “windscreen washer button”
input, the “wiper relay” output is supplied with voltage until there is also a high level at the “wiper motor limit
switch” input.

If a high level is detected when the windscreen washer button (S108) is actuated, the “wiper relay” output is
not energised because the windscreen wipers are already operational.

One-sweep mode:   If the windscreen washer button is pressed for <= 600 msec, only 1 wipe cycle is
executed after the button is released.

Washer mode: If the windscreen washer button is pressed > 600 msec, wash mode is activated after a time
of 600 msec, measured from the point which the button was pressed.

In both one-sweep mode and wash mode, the “washer pump” output remains energised for as long as the
windscreen washer button is depressed. If the driver then releases the windscreen washer button (low level
at “windscreen washer” input), the windscreen wipers continue wiping for 3 full wash cycles.

Inputs

Outputs

temperature

Signal Signal presentation Signal from Remarks

Interval switch Direct (from sensor) Wiper switch (S108) A302 pin F1/5

Wiper motor limit switch Direct (from sensor)
Limit switch, wiper motor
(M102)

 A302 pin F1/10

Button, windscreen
washer

Direct (from sensor)
Button, windscreen
washer (S108)

 A302 pin F1/4

Revolutions, wiper
motor

Direct (from sensor) Wiper motor -----

Speed I-CAN Tachograph
Speed-sensitive wiper
interval control

Signal Signal presentation Signal to Remarks

 A302 pin CES/6; wiper
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