
IMMOBILIZER

The immobilizes system checks electronically that the correct key is inserted in the ignition switch. If the
key is not approved, the steering wheel lock does not unlock and the engine cannot be started. The

system is activated when the ignition is switched off.

High Security

The CEM, ECM and SCL are linked to each other by unique codes, ensuring high levels of security. In

addition, the ECM must recognize the serial number of the BCM for the engine to start. The serial
number is entered automatically in the Engine Control Module (ECM) when software is downloaded
after replacing the BCM.

Control modules which are part of the system: Task:

CEM (Central Electronic Module) - master unit

SCU (Start Control Unit) - ignition switch

SCL (Steering Column Lock) - steering column lock

ECM (Engine Control Module) - engine status, logic for start blocking

BCM (Brake Control Module) - vehicle speed

TCM (Transmission Control Module) - gearshift selector position and vehicle speed

DIM (Driver Information Module) - text messages and key warning



Ignition Switch

The Start Control Unit (SCU) communicates with
the CEM via LIN and is installed in the

dashboard beside the steering wheel.

Components involved:

Antenna ring - activated by the CEM and allows
communication with the key transponder.

Four micro-switches.

- One for indicating if the key is inserted in the
ignition switch (position 0).

- Three for indicating key positions I-III.

Solenoid to prevent the key from being
removed. This feature replaces key lock

cable.

NOTE: On manual gearboxes the key can be removed regardless of the position of the gear selector
lever. This is because the CEM never requests the solenoid (ignition switch interlock) to be
activated.

The ECM, CEM and SCL are powered as soon as the key is inserted in the ignition switch
(S position).

The ECM activates the fuel pump (FP) for a maximum of 5 seconds as soon as the key is in S position.
If the immobilizes system detects a fault, an incorrect key for example, at this time the pump is switched
off.

Key Warning

A warning is displayed in the DIM if the key is in the ignition switch and the driver's door is opened.

Steering Wheel Lock

Steering Column Lock (SCL) communicates with

the CEM via LIN and is installed on the underside
of the steering column.

Electric motor

Spring bolt

Micro-switches

Transponder (communication circuit)

The lock is only active when the car is not in
motion and the engine is switched off. While
moving the SCL is monitored by the CEM. This

module contains software which must be
downloaded when replaced.

Note that the solenoid may end up in an intermediate position if the key is turned back to a position
between 0 and 1. This is normal and is to prevent the solenoid from overheating.



START INHIBITION
The ECM checks the parameters which determine if a start attempt is permitted.

The following are checked:

Depressed pedals

- The brake pedal must be pressed for automatic transmissions.

- In certain markets the clutch must be pressed for manual transmissions. (USA/Canada ).

The position of the gear selector for cars with automatic transmissions. P (Park) or N (Neutral).
Signal from the Gear Selector Module (GSM) via the TCM.

Immobilizer-OK!

Steering wheel lock-the spring bolt must be in the unlocked position.

Checks Before Starting

Key Check, SCU

The key check occurs in key position S (takes approximately 140 ms).

First the CEM checks that the correct ignition key is used. If the transponder in the key gives the correct
I D and responds correctly to the encrypted query from the CEM, the CEM interprets the key as correct.

Unlocking Steering Wheel Lock, SCL

The steering wheel lock is unlocked in key position S (takes approximately 250 ms).

The basic conditions for the steering wheel lock to unlock are that the CEM:

•

"

has registered approved key from SCU.

•

"

has registered an 'engine not running' signal from the ECM.

•

"

has registered a 'speed 0 km/h' signal from the BCM/TCM.

The CEM then checks that the correct SCL is installed. This occurs by the SCL responding to an

encrypted query with a code. If the OEM receives the correct code the CEM transmits a request to the
SCL to release the steering wheel lock.

The SCL unlocks the steering wheel lock and transmits a confirmation that the steering wheel lock is

unlocked and the status of the lock (locked/unlocked).

The OEM cancels the power supply to the SCL when the steering wheel lock is unlocked. This is to
prevent accidental locking while driving, if a fault in the SCL should occur.

I f steering wheel is bound, such as wheels against a curb, three attempts are made by SCL to unlock

the steering wheel. The key must be cycled in order to initiate another unlock attempt.

I f battery goes dead SCL remains in the same position as before.



Checks between the ECM, CEM and BCM

The check between the ECM, CEM and BCM occurs when the ignition key is turned to position II (takes
approximately 100 ms).

After the CEM has approved the key, the ECM is informed that this is the case.

The following checks occur before the engine is started:

Check 1

The ECM transmits a request to the BCM to transmit its serial number. The ECM checks that the serial

number corresponds to the serial number it has stored. If the serial number is correct the start
conditions have been met.

Check 2

At the same time as the ECM checks the BCM, the ECM transmits a random number and a code to the

CEM. The CEM checks that the code corresponds to the code it has stored. If the code is correct the

CEM transmits another code back to the ECM. The ECM checks the code and compares it to the code
it has stored. If it is correct another start condition has been met.

When Check 1 and Check 2 are complete and approved the CEM permits the ECM to activate the
relays for the starter motor and the engine can be started.

ALARM

The functions of the alarm in the S40/V50 can be compared to the S60.

Sensors

The switches for the doors, the hood and the trunk are integrated in the lock units.

Mass Movement Sensor (MMS). Two for the V50.

Siren Control Module (SCM)

This is a LIN unit containing both the siren and the level sensor.

I t. is under the plenum on the passenger side.

The siren has an integrated battery and charger which makes it independent of the vehicle power

supply. The siren is activated if the power supply is interrupted or in the event of a communication fault
between the SCM and CEM.

The whole assembly must be replaced and configured using VADIS.

Alarm LED

Located on the dashboard and directly connected to the CEM. The LED indicates the alarm status
(Refer to the instruction book).

I n some cases the unit also contains the sun sensor and the twilight sensor.

Reduced Alarm

The button with LED for reduced alarm is located in the roof panel and deactivates:

The level sensor is in the siren.

MMS


