
Xenon High Intensity Discharge Bulbs

Xenon bulbs are identified as D-2S (D=Discharge). 

Xenon bulbs illuminate when an arc of electrical current is established between two electrodes in 
the bulb. 

The xenon gas sealed in the bulb reacts to the electrical excitation and heat generated by the 
current flow. 

The distinct bluish/white brilliant light is the result of the xenon gas reacting to the controlled 
current flow. 
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Fig 1: Xenon High Intensity Discharge Bulb Symbol

Courtesy of BMW OF NORTH AMERICA, INC.

Phases of Bulb Operation:

Starting Phase: The bulb requires an initial high voltage starting pulse of 18-25kV to establish the 
arc. 

Warm Up Phase: Once the arc is established the power supply to the bulb is regulated to 2.6A 
generating a lamp output of 75 watts. This is the period of operation where the xenon gas begins 
to brightly illuminate. The warm up phase stabilizes the environment in the bulb ensuring continual 
current flow across the electrodes. 



Continuous Phase: Once the warm up phase is completed, the system switches to a continuous 
mode of operation. The supply voltage for the bulb is reduced and the operating power required 
for continual bulb illumination is reduced to 35 watts which is less than a conventional halogen 
bulb. 

Notes For Service Staff

WARNING: Exercise caution when working on bi-
xenon headlights 

When inspecting or working on the headlights, always observe the safety precautions and 
accident prevention rules. The headlight system carries dangerously high voltages. 

Diagnosis

Xenon control modules are not connected to the diagnostic link. However, the vehicle specific 
Lighting Control Module (E38/E39 - LCM or E46 - LSZ) does incorporate xenon headlight specific 
diagnosis up to the xenon control module. 

E46 - Adaptive Headlights (AHL), Diagnostics

Please note the following when performing diagnostics on the adaptive headlights: 

◦ Switch-on conditions for the indicator lamp 

◦ Fault reported by customer: "Large sweep and then nothing". 

◦ Fault reported by customer: "No adaptive headlights at (e.g.) 80 km/h" 

◦ AHL control unit diagnostic mode 

◦ List of malfunctions for adaptive headlights 

◦ Diagnostics on bi-xenon lights 

Indicator Lamp Flashes 

The indicator lamp on the left of the light switch always flashes if a fault is detected in the system. 

The indicator lamp also flashes if the bi-xenon headlights are defective and the adaptive 
headlights are deactivated for this reason. 

The light switch cluster sends the message "Dipped beam headlights on" to the AHL control unit. 

The message "Dipped beam headlights on" is generated separately for each bi-xenon headlight 
unit. 

If one of the D2-S bulbs fails, the turning movement of the adaptive headlight function is 
deactivated. 



Fault Reported By Customer: "Large Sweep And Then Nothing"

If terminal 15 is switched ON and the headlights move through a large sweep and then remain in 
the straight-ahead position, the signal from the zero-position sensor is not being received. 

If the zero-position sensor fails, the position of the headlights is determined via a mechanical 
reference point as follows: The swivel module moves as far as the permitted mechanical end stop 
(= "large sweep") and then into the straight-ahead position. The turning movement of the adaptive 
headlights is then deactivated (= "and then nothing"). 

Fault Reported By Customer: "No Adaptive Headlights At (E.g.) 80 Km/H"

If the adaptive headlights fail at speeds over 50 km/h, the signal from the yaw rate sensor is not 
being received. A fault memory entry must be present in the DSC control unit. 

The indicator lamp must NOT be flashing. 

The indicator lamp only flashes if there are faults in the adaptive headlight system. The yaw rate 
sensor is part of the DSC. This means that the indicator lamp will not indicate a fault in the yaw 
rate sensor. 

AHL Control Unit Diagnostic Mode

For the following diagnostic operations, the AHL control unit must be set to diagnostic mode: 

◦ Reading off relevant bus signals at a standstill shows whether or not the following signals are 
present: 

◦ Road speed 
◦ Yaw rate 
◦ Steering angle 

◦ Check whether messages are received by the AHL control unit: 
◦ Check AHL control unit inputs 
◦ Check whether the AHL control unit is receiving any valid signals via the K CAN 

◦ Check whether switch-on conditions for the adaptive headlights are satisfied: 
◦ Rain-light sensor status 
◦ Light switch status 

Faults are stored as follows: 

◦ Faults in the stepper motors etc. are fed to the AHL control unit by the stepper motor controllers 
(SMCs) and stored in the AHL control unit. 

◦ The AHL control unit reports these faults in response to the status request (e.g. "communication 
with left-hand headlight failed"). 

◦ Missing bus signals and missing signals from components are stored in the AHL control unit. 

List Of Malfunctions For Adaptive Headlights

LIST OF MALFUNCTIONS FOR ADAPTIVE HEADLIGHTS



Faults Description 

1 
Stepping error within specified tolerance range: The swivel module aligns itself (each 

time a change in pitch of the zero-position sensor is detected). 

2 

Stepping error outside specified tolerance range: Range of movement is mechanically 
restricted. The AHL control unit and the stepper motor controller respond as follows: 

◦ At first, an attempt is made to "compensate" for the difference between actual and 
nominal values by generating a number of turning movements. Each turning 

movement compensates for "lost" steps. 

◦ If an adjustment is not possible because the swivel module is "sticking", an 
attempt is made to move the headlight to the straight-ahead position (= 0 

degrees). 

◦ The turning movement of the adaptive headlights is deactivated. 

Automatic headlight-range adjustment (LWR) remains active. 

3 

If the LIN bus (local bus, Local Interconnect Network) should fail, the AHL control unit 
and the stepper motor controller respond as follows: 

◦ Stepper motor controller (SMC): emergency program: if the stepper motor 
controller (SMC) is still responding, the swivel module is moved to the straight-

ahead position (= 0°) 

◦ Fault message to the indicator light on the light switch cluster 

Automatic headlight-range adjustment (LWR) remains active. 

4 

Missing earth connection or earth fault in stepper motor controller (SMC): 

• The stepper motor controller (SMC) is inoperable. There is no backup provision. 
• The stepper motors cannot be actuated. 

The AHL control unit responds as follows: 

◦ Fault message to the indicator light on the light switch cluster. 

◦ If the headlight's last position could dazzle on-coming traffic, the bi-xenon light is 
switched off the next time the system is started. Conditions required for switch-off: 

The vehicle is parked. It is in sleep mode. Terminal 15 is switched on again. 

5 Zero-position sensor or position sensor defective or headlight motor defective or 
headlight mechanics defective: 

No distinction can be made between a defect in the zero-position sensor (or position 
sensor) and a mechanical defect in the headlight motor. 

If no change in pitch of the zero-position sensor (or PWM signal from the position 
sensor) can be detected within the specified tolerance range, the AHL control unit will 

initiate the following function limitations: 



◦ Stepper motor controller (SMC): Emergency deactivation of the swivel movement 

◦ Safety: prevents dazzle by lowering the automatic headlight-range adjustment or 

◦ switches off bi-xenon headlight on the side affected (only when the vehicle is 
parked and after sleep mode has been reactivated) 

◦ Message to light switch cluster 

◦ Switches on substitute function (fog lights) 

6 

Electrical fault in headlight motor (short or open circuit): no difference between failure of 
electric motor and fault in wiring; the stepper motor controller (SMC) responds as 

follows: 

◦ Emergency deactivation of the swivel movement 

◦ If the oncoming traffic may be dazzled (signal analysis by the position sensor or 
zero-position sensor), the headlight is angled downwards. The headlights are 
angled downwards by the headlight-range adjustment motor. If the headlight 

cannot be moved down, the bi-xenon bulb of that headlight is switched off. 
Conditions for switching off: the vehicle must be parked (and terminal R must be 

OFF for several seconds). 

7 
Electric defect in automatic headlight-range adjustment motor (short or open circuit): 

automatic headlight-range adjustment is deactivated. 

Diagnostics On Bi-Xenon Headlights

The light switch cluster (LSZ) checks whether or not current flows to the D2-S bulb of the bi-xenon 
headlights when the dipped beam headlights are switched on. If no current flows, the LSZ detects 
a fault and stores a fault message. 

Light/Dark Limit Of Headlights In Headlight Aimer

Adjustment dimension, headlights: 

◦ as per type plate on headlight housing in % (e.g.: 1.0 % = 10 cm /10 m = 10 on headlight 
aimer). Adjustment dimension, fog lights: 

◦ all vehicles 2.0 % = 20 cm /10 m = 20 on headlight aimer. 

H Height of center of headlight above parking surface. 

H - e = height of marking line above parking surface 

+ Central mark = center point of high-beam headlight. 

M Marking line of headlamp aimer 

S Parking surface of vehicle and headlight aimer 

Adjustment dimension (e) is only valid for EUR. Observe differing national regulations. 




