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Introduction

Many Functions, One Control Unit

The Car Access System now features the 4th control-unit generation. Associated with
that is complete integration of the Comfort Access functions in the Car Access System.
That is something that needs to be kept in mind when servicing the FO1/F02.

As of volume production launch in 09/08, the FO1/F02 will be fitted with the Passive Go
system as standard. Passive Go allows the driver to start the engine without actively
using the ID transmitter. On the FO1/02, there is no slot for the ID transmitter.
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Index Explanation Index Explanation
1 ID transmitter, top view 6 ID Transmitter, rear view
2 Unlock vehicle button 7 Location of emergency start cail
3 Lock vehicle button 8 Battery compartment
4 Unlock luggage compartment button 9 Release button for mechanical key
5 Panic alarm (US) 10 Mechanical key

The ID transmitter only needs to be somewhere inside the passenger compartment for
the engine to be started. The ID transmitter is fitted with a battery. The battery has a life
of approximately four years.

Up to eight ID transmitters can be used for a particular vehicle. Four of the eight ID
transmitters can be used for personal profiles.

Note: The FO1/F02 is the first BMW model be fitted with the Passive Go sys-
tem as standard. That is something that needs to be borne in mind when
servicing.
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History of the Car Access System
The Car Access System was used for the first time in the E65. It has undergone continu-
ous further development and has been successively introduced in various BMW models.

A selection of the models is listed below.

Model Production Launch
E60 03/2003
E63, E66 09/2003
E61, E64 04/2004
E90, E60 M5, E63 M5 03/2005
E91 09/2005
E92 09/2006
E93 12/2006
E70 03/2007
E92 M3 07/2007
E82 09/2007
ESS 03/2008
E71 04/2008
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System Overview

Input/Output - Car Access System 4

The Car Access System 4 (2) is responsible for terminal control. For instance "Terminal
15 ON" is made available to the intelligent battery sensor (4). The terminal statuses, e.g.
"Terminal 15 ON/Terminal 0", can be selected by means of the START-STOP button
(11). In conjunction with the digital motor electronics (3), the Car Access System 4
issues the start enabling signal for the starter motor (5).
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Index Explanation Index Explanation
1 Hood switch 11 START-STOP button
2 Car Access System 4 (CAS 4) 12 Center-lock button
3 Digital motor electronics (DME) 13 Brake light switch (BLS)
4 Intelligent battery sensor (IBS) 14 Dynamic Stability Control (DSC)
5 Starter 15 Central double-locking button
6 Junction box module 16 Interior tailgate button, A- pillar
7 Identification transmitter CAS-Bus CAS-Bus
8 Terminal 15 K-CAN Bodyshell CAN
9 Electronic outer door handle module (TAGE) | PT-CAN Powertrain CAN
10 Telematics control unit (TCU)
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System Circuit Diagram - Car Access System 4
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Index Explanation Index Explanation
1 20 o ol ek
2 Dynamic Stability Control (DSC) 21 Hotel setting switch
3 Central Gateway Module (ZGM) 22 Comfort Access interior antenna
4 Electronic transmission control (EGS) 23 START-STOP button
5 Starter 24 Emergency start coil (transponder coil)
6 Digital motor electronics (DME) 25 Car Access System 4 (CAS 4)
7 Integrated Chassis Management (ICM) Kl 15_1 Terminal 15 (output 1)
8 J?rr;%tti%rg\s)vce)? Ej?s?t?i%lﬁti(gr? )bggd KI. 15_3 Terminal 15 (output 3)
9 Luggage compartment power distribution box | Kl. 15 WUP Terminal 15, wake-up
10 Tailgate central double-locking button KI. 15N Terminal 15N (Overrun)
11 Telephone control unit (TCU) Kl. 30 Terminal 30
12 Interior tailgate button, A- pillar Kl. 30B Terminal 30B, switched
13 Instrument cluster (KOMBI) Kl. 50L Terminal 50 load
14 Steering column switch cluster CAS-Bus CAS-Bus
15 Center-lock button/ hazard warning switch LIN-Bus Local Interconnect Network bus
16 Brake light switch (BLS) K-CAN2 Body CAN2
17 Footwell module (FRM) PT-CAN Powertrain CAN
18 Crash Safety Module (ACSM) A_S_START Start/start termination DME
19 Comfort Access interior antenna
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Functions

Function Overview

The Car Access System 4 provides, among other things, the central control unit for
vehicle access and vehicle locking. Consequently, the Car Access System 4 has
complete control over central locking. The Car Access System 4 has sole knowledge of
the system and decides whether, for instance, to allow access to the vehicle or not.

In other words, whether to unlock the vehicle or not. That function is referred to as a
master function.

The Car Access System 4 incorporates the following master functions on the FO1/F02:
* Comfort Access
* Central locking

e Power windows

Sliding/tilting sunroof

Terminal control

Electronic immobilizer 4

Other functions of the Car Access System 4 include:
* \ehicle data storage
* Data transmission for Conditioned Based Service (CBS)
* Checking plausibility of remote control signals.

The Car Access System 4 enables or disables the execution of a number of functions.
However, other control units may be involved in the execution of the function. A selection
of them is listed in the table below.

Selection of function-executing control modules

Junction box module (JB) Central locking
Footwell Module (FRM) Power windows
Roof functions center (FZD) Slidingtilting sunroof

For the purposes of communication with other electrical-system devices, the Car
Access System 4 is connected to the K-CAN2, CAS bus and LIN bus.

The Car Access System 4 analyzes the status of the hood switch and broadcasts
it for use by the alarm system.
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The Car Access System 4 also analyzes the status of the following buttons and initiates
the central locking function.

» Center Lock button, locking/unlocking central locking
* Interior tailgate button on A-pillar, unlocking tailgate

* Central double-locking button, locking and double-locking vehicle doors using but-
ton on underside of open tailgate

* Hotel setting switch, preventing tailgate unlocking function.

The Car Access System 4 provides the power supply for the brake light switch and also
analyses its status.

The sections that follow describe some of the functions of the Car Access System.
Those functions are:

* Terminal control
e Electronic immobilizer
e Gearbox enable

* \ehicle data storage.
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Terminal Control

The Car Access System 4 provides the terminal status information for the other electri-
cal-system devices. It does so by broadcasting the terminal status signal on the K-CAN2
or by directly switching the terminal concerned on/off.

The Car Access System 4 brings with it a revised terminal control system. As a result, the
designations of some of the terminals have changed.

Previous terminal designation New terminal designation
Terminal 15 Terminal 15/Terminal 15N
Terminal 30g Terminal 30B
Terminal 30g_f Terminal 30F

Terminal Designations

There are a number of terminals for supplying electrical-system components with power,
and therefore a number of terminal designations. This allows defined grouping of control
units and devices.

Terminal 30

e Control units and components that must continue to function up to the point when
the battery is completely discharged are connected directly to the continuous posi-
tive, Terminal 30. That relates to units such as the Car Access System 4, roof func-
tion center and the junction box module.

The power supply for control units that are not connected to Terminal 30 is switched
on/off via relays by the Car Access System 4. In addition, the Car Access System broad-
casts the terminal status on the K-CANZ2.

On vehicle wake-up, the Car Access System 4 activates the relays for signalling the sta-
tuses. In addition, the Car Access System broadcasts the terminal status on the KCANZ2.

The power supplies controlled by the Car Access System 4 have the following terminal
designations:

Terminal 30F

* Terminal 30 Fault is used for control units operating in the driver’s absence. That
applies, for instance, to the trailer module (AHM), footwell module (FRM), instrument
cluster and automatic climate control module (IHKA).

Terminal 30B

* Terminal 30 Basic is used for control units and electrical loads operating when the
driver is present. That applies primarily to components such as the seat module,
digital motor electronics (DME), gearbox control unit (EGS), Controller and CD
changer.
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Note: The relay for Terminal 30F is located in the front power distribution box
and the rear power distribution box.

Terminal 15

* Terminal 15 is used to signal the status “Ignition ON/Ignition OFF” rather than as a
power supply. That applies, for instance, in the case of the digital motor electronics
(DME), the footwell module (FRM) and BMW Night Vision.

Terminal 15N

e Terminal 15 N (Overrun) is used for control units and electrical loads operating at
status “Ignition ON” when the vehicle is being driven. That applies, for instance, to
the lane departure warning (SWW), short range radar (SRR) and Night Vision.

Note: The relay for Terminal 15N is located in the front power distribution box
and the rear power distribution box.

Terminal 15WUP
* Terminal 15 Wake-up is used to wake up control units that can not be woken up
by bus communication.

Terminal 50
* Terminal 50 is provided for controlling the starter motor.
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Terminal 30 Fault Front power distribution box on FO1/F02

If Terminal 30F has been switched off due
to an electrical system fault, for instance, it
is switched on together with the other
components at vehicle wake-up.

The conditions that result in Terminal 30F
being switched on are:

* Requests for ID transmitter e.g.
Comfort Access due to request from
exterior door handle module

* Unlocking central locking Locking
central locking Double-locking cen-
tral locking

e START-STOP button pressed

* Bus activity e.g. demand for power
supply to a part of the electrical sys-
tem

e Power reset if the conditions for
switching on are met after a power
reset.

If a vehicle can not switch to sleep mode
despite the power reset, Terminal 30F is
switched off.

If electrical consumers such as side lights,
parking lights or hazard warning lights are
switched on, Terminal 30F can neverthe-

less be switched off.

Switch-off inhibitors
Terminal 30F can not be switched off at
status Terminal 30B ON. That prevents
control units or electrical devices being
switched off during basic-mode operation
of the vehicle. 1 Terminal 30F relay, bistable

Switch-off of Terminal 30F is also prevent-
ed if a terminal status is implausible.

Headlamp washer relay

Terminal 15N relay

Al WD

The relay contacts for Terminal 30F are
monitored. If the contacts stick, it prevents
the relay for Terminal 30F switching off.

Horn relay
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Rear power distribution box on FO1/F02
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Index Explanation Index Explanation
1 Terminal 30B relay 3 Terminal 15N relay
2 Terminal 30F relay 4 Rear window heater relay

Switching off Terminal 30F
If the Car Access System has switched off Terminal 30B, then Terminal 30F can be
switched off if the battery upper starting capacity limit is reached. Terminal 30F can be
switched off after a power reset has been carried out. Additional conditions must also be

met, however. Those conditions are:

» Additional bus wake-ups at least ten bus wake-ups

* Unexplained bus activity

* Closed-circuit current too high.

If the vehicle is in transport mode status, then, if possible, Terminal 30F is switched off.
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Terminal 30 Basic
The conditions that result in Terminal 30B being switched on are:

* Requests for ID transmitter e.g. Comfort Access due to request from exterior door
handle module

Unlocking central locking Locking central locking Double-locking central locking
START-STOP button pressed

Bus activity e.g. demand for power supply to a part of the electrical system

» Change of door-switch status Change of tailgate switch status.

Switching off Terminal 30B
When the vehicle is locked, the Car Access
System receives the central double-locking
signal. Once the vehicle is locked, Terminal
30B remains on for approx. one minute and is
then switched off by the Car Access System.
The tailgate must have already been closed.

If the vehicle is not locked or if the tailgate

remains open, the delay until Terminal 30B is

switched off is approx. 30 minutes. After that,

the Car Access System switches Terminal - —
30B off. (—as ﬁ

In addition, Terminal 30B can be switched off
when the vehicle is in parked mode if the bat-
tery upper starting capacity limit is reached.

During fault diagnosis, the power down com-

mand can be used to switch off Terminal 30B | mdex SIPENELE

under defined conditions for the purposes of 1 Terminal 30B relay
measuring quiescent current.

If the vehicle is in transport mode status,
Terminal 30F is switched off.

Terminal 15
After Terminal 30 is switched on, the Car Access System 4 signals the status of Terminal
15 by switching on the power supply or broadcasting it via the K-CAN2.

Direct power supply from Terminal 15 has the advantage that the control units continue to
be supplied from Terminal 15 even if terminal status messages are not received within a
bus system, for example. In that way, emergency-mode functions can be maintained on
the basis of terminal status if necessary.
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Note: Driver output stages are integrated in the Car Access System for the
purpose of switching on Terminal 15. The Car Access System has three
outputs for the status of Terminal 15.

The following control units receive the Terminal 15 status signal directly:

Those control units are:
* Driver's-side footwell module, FRM
Crash Safety Module, ACSM

Instrument cluster, KOMBI

Digital engine management module, DME
Central Gateway Module, ZGM

Electronic transmission control EGS

Steering column switch cluster, SZL

* Integrated Chassis Management, ICM.

Switching off Terminal 15
Terminal 15 can be switched off by pressing the START-STOP button, a change of status
to Terminal O.

Terminal 15 is automatically switched off if the following conditions occur:
* Vehicle double-locked by double-lock command
* Battery reaching upper starting capacity limit
» Car-wash special mode, switch-off takes place after 15 or 30 minutes.

Switch-off inhibitors

Automatic switching off of Terminal 15 may be prevented if the following conditions
occur:

* \ehicle is moving, road-speed signal

* Engine running

Brake pedal operated

Gear selector lever in position N, time-limited for special Car Wash mode

Low beam headlights ON Not when vehicle double-locked

Vehicle in transport mode status when coding in progress
e Communication with the OBD

» Switch-off inhibitor diagnosis.
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Terminal 15N Front power distribution box on FO1/F02
Terminal 15N is switched on via a relay by the

Car Access System. There is a relay fitted both

in the front and rear power distribution boxes

for the purpose.

Relay for Terminal 15N
The control modules connected to Terminal
15N are connected to the vehicle power sup-
ply shortly after Terminal 15 is switched on.

Switching off Terminal 15N (1) m
Before Terminal 15 is switched off, the control e
modules that are connected to Terminal 15N
are notified that Terminal 15N is to be
switched off.

After Terminal 15 is switched off, the control
units connected to Terminal 15N have five
seconds time to save their data. After those
five seconds have elapsed, the Car Access

System 4 switches the relay off. At that point, | index Explanation
the control modules concerned are switched

1 KL15 N relay, soldered

off under defined conditions.

Note: The notification that Terminal 15N is to be switched off can only be
received by control units or components that are connected to a bus
system.

Functional Reliability of Switchable Terminals

In order to increase the functional reliability of the vehicle's power supply, Terminal 30F,
Terminal 30B and Terminal 15N can not be switched off under the following conditions:

* Terminal 15 ON
* Vehicle moving
* Engine running

The Car Access System has two processors that are responsible for terminal control.
The software on the main processor and coprocessor prevents undefined switch-off of
Terminal 15 and switch-on of Terminal 50.

Terminal 30F is safeguarded by the status of Terminal 30B. That means that when
Terminal 30B is on, Terminal 30F can not be switched off.
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ID Transmitter Search in Passenger Compartment

When the START-STOP button is pressed, it triggers the search for an ID transmitter in
the passenger compartment. The passenger compartment search is required for the
Passive Go function in order that starting can be enabled.

When performing the passenger compartment search, the Car Access System 4 issues a
request for an ID transmitter to register with the vehicle.

There are two antennas provided for the passenger compartment search. One antenna
covers the front of the passenger compartment and the other the rear. The antennas are
connected to the Car Access System 4.

The Car Access System 4 sends out a signal with a frequency of 125 KHz through the
antennas. That signal triggers the ID transmitter to register with the vehicle.

The ID transmitter responds with an encrypted radio signal. The remote control receiver
in the diversity module passes the radio signal information to the Car Access System 4
via the LIN bus.

The Car Access System checks whether the ID transmitter belongs to the vehicle.

Subsequent communication takes place on the ID transmitter’s transmission frequency;,
e.g. 315 MHz.

The Car Access System 4 checks whether the ID transmitter matches the vehicle. If the
check is positive, the Car Access System 4 enables terminal control. The individual
terminals can then be selected.

Note: If communication with the ID transmitter can not be established, a Check
Control message is displayed on the instrument cluster. The driver is
notified that no ID transmitter could be located inside the passenger
compartment.

The ID transmitter can be held in the position marked on the steering
column. There is an emergency start coil under the steering column trim.
Communication between the Car Access System 4 and the ID transmit-
ter can be established via the emergency start coil. More detailed infor-
mation on this subject can be found in the description of the emergency
start coil component.
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Terminal Selection

Briefly pressing the START-STOP button cycles through the terminal statuses
in the following order:

e Terminal O
e Terminal 15
e Terminal O

e Terminal 15.

Note: On automatic vehicles, selecting the statuses in that order is only
possible if the brake pedal is not depressed.

As soon as the brake pedal is pressed, the engine will start the next time the
STARTSTOP button is pressed.

Terminal O is a logical terminal and does not provide a power supply.
Terminal O comprises Terminal 30, Terminal 30B and Terminal 30F.

The graphic below illustrates how terminal control operates.

Principle of terminal control on FO1/F02
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Index Explanation Index Explanation
Central double-locking, driver's door lock,
1 START-STOP button + (brake pedal operated) 8 upper starting capacity limit reached
2 Engine running (Terminal 50 > Terminal 15) 9 Off (Terminal 0)
3 START-STOP button + (brake pedal operated) 10 START-STOP button, SST
RS 8 minutes central double-locking
4 SST + selector position "N" (car wash) 11 Upper starting capacity limit reached
5 Ignition (Terminal 15) 12 SST briefly pressed
6 Radio (Terminal R) 13 START-STOP button + (brake pedal operated)
7 Central double-locking, driver's door lock,

upper starting capacity limit reached
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Washing the vehicle in a car wash
A new feature of the function for washing the car in a car wash is that, under certain cir-
cumstances, the status Terminal 15 ON is maintained for at least 15 minutes.

The conditions for that are:
* Gear selector lever in position “N”
* Engine stopped by START-STOP button.

A timer on the Car Access System 4 is started and maintains the status Terminal 15 ON
for a period of 15 minutes. If the vehicle is moved during that period, the period for which
Terminal 15 ON is upheld is extended by a further 15 minutes. The maximum period for
the function is limited to 30 minutes. In that way, the vehicle’s battery is saved and not
unnecessarily discharged.

Note: When Terminal 15 is switched off, the gear selector lever is automatically
moved to position P.

Movement of the vehicle is detected by means of the signals from the wheel speed
sensors. The Dynamic Stability Control (DSC) registers the wheel speed sensor signals,
while the Integrated Chassis Management makes the road-speed signal available to the
electrical system.

A Check Control message for the driver is displayed on the instrument cluster indicating
that the vehicle is capable of moving and can not be locked from the outside. In addition,
attention is drawn to the situation by an audible gong signal.

If, for instance, the driver attempts to lock the vehicle using the ID transmitter, permission
is denied. Instead, the horn is sounded to draw attention to the fact that the vehicle has
not been locked.

Terminal R
The status Terminal R ON can only be selected if the engine has been stopped by briefly
pressing the START-STOP button.

The status Terminal R ON/Terminal R OFF is purely a bus signal. The Car Access
System broadcasts the signal on the K-CAN2. Consequently, the FO1/FO2 does not have
a separate lead for Terminal R!

Terminal R is switched off under the following conditions:
e START-STOP button pressed
* \ehicle double-locked by double-lock command
* Time limit of 8 minutes not exceeded

* Battery upper starting capacity limit reached.
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Electronic Immobilizer 4

The electronic vehicle immobilizer 4 is an immobilizer system that prevents unauthorized
engine start. The immobilizer was first introduced with the Car Access System 3 on the
E92 and the latest version is a derivation of that design.

Design of the Electronic Vehicle Immobilizer EWS

The vehicle immobilizer consists of the identification transmitter which identifies itself to
the vehicle and therefore to the Car Access System 4. The Car Access System 4
exchanges data via the CAS bus with the digital motor electronics in order to cancel the
immobilizer function.

Note: The ID transmitter also has to identify itself to the vehicle and, therefore,
to the Car Access System 4.

The software for the electronic immobilizer and for enabling engine starting is incorporat-
ed in the Car Access System 4. Enabling of ignition and fuel injection is the responsibility
of the digital motor electronics.

Before the electronic immobilizer issues the enabling signal for starting, the ID transmitter
must be identified as matching the vehicle. As soon as an attempt is made to start the
engine, a check (authentication) has to be carried out.

That check establishes whether a matching ID transmitter is located in the passenger
compartment. The vehicle can be started if the check is successful.
Authentication starts with the status “Terminal 15 ON”.

Note: The time taken to search for an ID transmitter in the passenger compart-
ment may result in a delay before engine starting is enabled. That delay
may occur in a time span of up to half a second.

23

FO1 Car Access System 4



Start Enable Through the Electronic Vehicle Immobilizer
The start procedure is enabled by means of a special request and response procedure
known as challenge-response.

As of “Terminal 15 ON”, the digital motor electronics sends an encrypted random num-
ber to the Car Access System 4. The digital motor electronics uses a random number
generator to generate the random number.

On the basis of that random number and its secret key, the Car Access System 4 calcu-
lates a response and sends it to the digital motor electronics. In the meantime, the digital
motor electronics calculates the expected response from the random number and its
secret key.

The Car Access System 4 and the digital motor electronics use the same secret key and
algorithm for the calculations.

If the figure that the Car Access System 4 sends to the digital motor electronics matches
the figure calculated by the motor electronics, the electronic immobilizer is deactivated.

The engine can now be started.

Note: Asfrom “Terminal 15 ON”, a cyclic query (challenge-response) is per-
formed as long as the engine is not yet running.

Data transmission
Data transmission is redundant via the bus systems.

Duplicated data transmission on FO1/F02

P o 2 f:;::x._: i nk T £l et .,_;_:;-::, I_x' hy
(0 — P ) A
4 K-CANZ | PT-CANZ
Y - @ )
CAS4 M EGS
I ORI B
(5) 1
Index Explanation Index Explanation
1 Car Access System 4 (CAS 4) 4 Electronic transmission control unit
Central Gateway Module 5 START-STOP button
3 Digital Motor Electronics (DME) 6 Transponder coil (emergency start coil)
24
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The signal from the digital motor electronics, for instance, reaches the Car Access
System 4 via both the K-CANZ2 and the CAS bus. The digital motor electronics, however,
is connected to the PT-CAN. For that reason, the signal is transferred from PT-CAN to
the K-CANZ2 by the central gateway module. The time taken by the signals via the differ-
ent bus systems is of no consequence as the signal that reaches the digital motor elec-
tronics first is used for the electronic immobilizer.

The authentication is repeated in response to following events:
* Transmission and response time exceeded
* Transmission problems

* Response with the secret security code incorrect (e.g. incorrect secret key due to
control unit from another vehicle).

Secret key
The control units are assigned a secret key on the assembly line. This secret key is
generated from a random number. The secret key is valid for a pair of control units and
linked to the specific vehicle. This means that one pair of control units receives the same
secret key. Once the secret key has been entered, the control unit is locked. From this
point on, the control unit is permanently tied to this secret key and the vehicle.
The Car Access System 4 and the digital motor electronics form a control unit pairing.

Note: Since the control units are assigned to the specific vehicle, replacement
with a unit from another vehicle is not possible. When replacing a control
unit, the new control unit must be ordered from BMW. Matching of the
control units to each other is no longer necessary.
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Gearbox Enable

The enable is based on a procedure similar to that used for the electronic vehicle immo-
bilizer 3.

As of “Terminal 15 ON”, the Car Access System 4 sends encrypted individual codes to
the transmission control unit. The signal is applied to the PT-CAN2 by the digital motor
electronics.

The electronic transmission control deciphers and checks these individual codes. If the
check is successful, the gearbox control unit will enable the gearbox functions.

The electronic gearbox control unit forms a pair of control units together with the Car
Access System 4.

Start Value Matching

A start value matching procedure between the Car Access System 4 and the electronic
transmission control is performed on the assembly line. That involves the Car Access
System 4 transferring an encrypted individual code to the transmission control unit.
Consequently, the electronic transmission control knows the individual code and can
check whether the gearbox functions can be enabled.
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Emergency Release of Parking Lock

The parking lock cannot be released in the event of a defect or data transmission error.
For that reason, the FO1/FO2 features a mechanical emergency release facility for the
parking lock.

A handle for the emergency release of the parking lock is located in the luggage com-
partment. That handle must be inserted in the slot at the bottom of the cup holder, turned
through 90° and pushed down.

The gearbox is released as soon as the handle has been locked in position.
The vehicle can now be towed but not driven.

Releasing parking lock on FO1/F02

Index Explanation Index Explanation

1 Turn handle 2 Press handle down

Note: The handle must remain locked in position while the vehicle is being
towed. The parking lock will engage if the handle is removed while the
vehicle is being towed. This could cause an accident in unfavorable tow-
ing situations.
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System Components

Car Access System Connections

Due to the integration of the Passive Go function, the START-STOP button is now con-
nected to the Car Access System 4 via the instrument panel wiring loom.

The Car Access System has a separate connector socket for the Comfort Access sys-
tem. The Car Access System 4 has three connector sockets in all.

Index Explanation
1 Cockpit connector socket, 26-pin
2 Comfort Access connector socket, 26-pin
3 Vehicle wiring loom connector socket, 41-pin

Note: The instrument panel is pre-assembled so that itis fitted in the caras a
complete unit on the assembly line. For that reason, the Car Access
System 4 has only one connector for the main wiring loom. All other

connectors are connected up during pre-assembly of the instrument
panel.

On vehicles without Comfort Access, the Car Access System does not have the
Comfort Access connector socket (2).
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Other Components

START-STOP Button

The START-STOP button is integrated in the instrument panel. In contrast with the previ-
ous connection, the ribbon cable has been dispensed with. The necessary leads for con-
necting the START-STOP button are now integrated in the wiring loom for the instrument
panel.

The START-STOP button is illuminated by an LED as of status Terminal 58g ON
(KL58q).

Emergency Start Coil

In unfavorable situations, the system may not be able to find the ID transmitter in the
passenger compartment. For that reason, the Car Access System initiates display of a
message on the instrument cluster. The message notifies the driver that no ID transmit-
ter could be located inside the passenger compartment.

Since the FO1/FO2 does not have a slot for the ID transmitter, there is an emergency start
coil on the steering column. The emergency start coil can be used to communicate with
the ID transmitter so that the engine can still be started and the vehicle driven.

The emergency start coil is equivalent to the function of the transponder coil. By commu-
nicating via the transponder coil, the Car Access System 4 is able to identify a valid ID
transmitter. Thus the Car Access System 4 is able to issue the start enabling signal
following successful identification.

In the following situations, for example, the system may not be able to find the ID
transmitter:

* |D transmitter defective
* |nterference with radio transmission to ID transmitter

* Discharged battery in ID transmitter.

b Index Explanation
g 1 Emergency start coil

P
(1)
e

TEQE-1188
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Remote Control Receiver

The remote control receiver now has a transmitter and receiver unit and is integrated in
the diversity module. As a result, bidirectional communication can be established
between the ID transmitter and the remote-control receiver.

The remote control receiver now also has a LIN bus connection. The remote control
receiver use that LIN bus connection to wake up the Car Access System 4. In that case,
the Car Access System 4 asks the remote control receiver if there is a message waiting.

That message may contain a request to unlock the vehicle. The Car Access System
checks, for instance, whether the ID transmitter belongs to the vehicle. If the check is
positive, the Car Access System 4 initiates unlocking of the vehicle.

Note: As a LIN-bus device, the remote control receiver is an input capable
of waking up the Car Access System 4.

Input Components
The Car Access System 4 analyzes buttons for the central locking functions. All buttons
connect to earth. That means that the Car Access System 4 receives a low signal when
the button is pressed.

The buttons concerned are:

e Center-lock button

Interior tailgate button on A- pillar

Central double-locking button on underside of tailgate

Hotel setting switch

Hood switch (alarm system).
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Service Information

Vehicle Data Storage

The Car Access System 4 stores the following vehicle data:

* Personal Profile, the Car Access System 4 stores data for the Personal Profile

Vehicle order, the vehicle order is stored in the footwell module

Redundant data storage for instrument cluster

Data for condition-based service CBS

* Service key data (e.g. data for Condition Based Service, fault memory entries,
Check Control messages, etc.)

* Authentication for diagnostic access to the Car Access System 4.

The Car Access System’s temporary memory permanently stores data such as the
Condition Based Service version, the vehicle identification number (VIN), software ver-
sion, etc.

The Car Access System receives current data from the electrical system, such as out-
side temperature, engine temperature, date, time and odometer reading, via the K-
CAN2. The Car Access System collects that information. Under certain conditions, the
data is transferred to the ID transmitter. In that way, the service key data is kept up to date
for readout when the vehicle is taken in for servicing.
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Updating Service Data
The service data records and fault memory entries are collected in a temporary memory
by the Car Access System. The service data is thus available from a central point.

If one of the conditions set out below results in transfer of the service key data, the ser-
vice key data on the ID transmitter is updated.

ID transmitter updating principle

@ @
NE ¢ Index Explanation
Eh) ;=:;
L il 1 Car Access System
i_i*:t:,'l — 2 Current data on electrical system that Car
er e Access System receives via K-CAN2
oo
)|
o e 3 Diagnosis data via K-CAN2 or direct from
é“.:; : Car Access System
.l'-a-\"':;
.- 4 Permanently stored data provided by Car
Access System
= [ | 5 Manual data transfer (emergency start coil,
(8) b oy | low frequency)
r 6 Automatic updating of data (transmission
- frequency of ID transmitter, high frequency)
C Accumulated data in Car Access System’s
H temporary memory

Note: Updating can be performed both by way of the emergency start coil’s
low frequency signal (5) and by means of the transmission frequency
used by the ID transmitter (6).

Updating Service Key Data

The service key data is stored in the Car Access System and transferred to the ID trans-
mitter. Transfer is initiated automatically by specific conditions or manually. The data can
be read out using the BMW Key Reader when the vehicle is serviced.

Automatic updating

The service key data is updated every time the vehicle is driven. That data comprises:
* Conditioned Based Service data
* Check Control messages

* Fault memory entries.
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The conditions for updating are:
* “Terminal 15 ON”, speed above 40 kph followed by speed below 40 mph.

* The data is updated once a distance of 10 km has been covered and the speed is
below 40 mph.

* The remote control receiver transfers the data to the ID transmitter when the engine
is switched off. Data continues to be written to the ID transmitter even after it is
taken out of the vehicle.

* A data read-out can then be obtained from the ID transmitter.

Manual updating

The procedure for transferring current service key data to the ID transmitter in the course
of servicing is as follows:

* Press and hold the Center-Lock button and use the START-STOP button to select
“Terminal 15 ON”, then release both buttons.

* Within 10 s, hold the ID transmitter against the right-hand side of the steering col-
umn trim in the position marked by the key symbol.

Note: The key symbol is printed on the steering column trim.

Wait until the Check Control message appears on the instrument cluster. The instrument
cluster display shows the message “Updating service data”.

* As soon as the updating process is complete, the Check Control message disap-
pears and a gong sounds.

* A data read-out can then be obtained from the ID transmitter.

Note: The manual updating process transfers Conditioned Based Service
data, Check Control messages and fault memory entries.

Display of “Updating service data” message on FO1/F02

Index Explanation
1 Key symbol
2 Updating service data
3‘ e 3 3 “Caution Symbol”
) _ Aktualisierung

et der Servicedaten =
e J
bt
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Control Unit Replacement

A defect in the control units belonging to the EWS represents a challenge for the Service
technician. Since a defective control unit cannot be replaced by control units from other
vehicles particular care is necessary when performing the diagnostic procedure.

A defective control unit can be ordered through spare part channels. However, it is
important to bear in mind that the digital motor electronics and the Car Access System 4
are supplied ready-coded for the vehicle.

This has the advantage that only the control unit is replaced and the matching procedure
with the electronic vehicle immobilizer is not necessary.

There is no point in ordering a control unit to be kept in stock as the secret key is
assigned to the control unit and the vehicle.

A matching procedure is necessary for the electronic transmission control after replace-
ment. As part of this procedure, the Car Access System 4 transfers the individual code
to the electronic transmission control.

Note: The matching procedure can take several minutes.
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