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The VCT solenoid is powered directly from V battery (Pin 2) through the ECM controlled relay, with a low side driver 
in the ECM connected to Pin 1 on the VCT solenoid.

Safety Precautions

WARNING: The VCT solenoids are heat genera-
tors, and can reach high temperatures.

Failure Modes
•	 VCT Solenoid Stuck

•	 VCT Phaser Stuck

•	 One or both CMP Sensor signals lost 

Failure Symptoms
•	 No VCT Control
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Adaptive Cruise Control

 

OVERVIEW

 

The Adaptive Cruise Control (ACC) system uses a for-
ward-facing radar sensor to scan the road ahead, looking 
for objects that are moving at a different rate from itself. 
When a target is identified, the ACC system will monitor 
the time gap between the host and the target vehicles. 
When that gap falls below a set driver-selected level, the 
cruise system will intervene, slowing the vehicle by 
backing off the throttle and/or applying the brakes, until 
the correct gap is attained. The driver can chose between 
four gap settings. The chosen setting is displayed in the 
instrument cluster.

The system will detect but not react to the following:

• Vehicles in the oncoming lane

• Stationary vehicles

• Pedestrians

• Vehicles not in the same lane

ACC is active when the vehicle is moving at a minimum 
speed of 20 mph (32 km/h) and a maximum speed of 
112 mph (180 km/h). ACC only functions when a set 
speed is entered in standard cruise control mode. The 
ACC system only intervenes with the set speed when it 
detects a target vehicle, and then only if the minimum 
time gap is breached.

It is important to note that the system is intended for use 
in limited driving situations, does not remove control 
and responsibility from the driver, and can at all times be 
quickly overridden. The ACC system is not a collision 
warning system and will not react to stationary objects. 
The system does not operate below a minimum speed of 
approximately 20 mph (32 km/h) since it is unsuitable 
for use in cities or congested traffic. The system is best 
suited to main roads / highways with gradual bends.

The operation of the ECM, throttle body, and throttle 
control are unchanged from those used for standard 
cruise control.
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COMPONENT DESCRIPTION

Adaptive Cruise Control Module

 

The control module communicates with other vehicle 
systems via the high speed CAN bus. Signals from the 
ACC forward-facing radar sensor are received on a local 
CAN bus between the two modules.

 

Radar Sensor

 

The ACC radar sensor is located on the front LH 
side, behind the front bumper cover to the left of the 
cooling aperture, to provide a clear view forward for 
the radar beam.

If the radar unit is replaced in service it must be re-
aligned vertically using the Jaguar or Land Rover Spe-
cial Tool (depending on vehicle). Using the appropriate 
Special Tool, check that the radar unit is level ± 0.5°. 

 

NOTE: 

 

There are no mechanical horizontal adjust-
ments; horizontal alignment is performed using the 
JLR-approved diagnostic equipment.

NP11XJ103
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Adaptive Cruise Control

 

Jaguar Radar Sensor Special Tool

 

The Jaguar-approved leveling tool is the 501-F007 Incli-
nometer. Make sure the vehicle is on a level surface. It is 
recommended the Special Tool is installed to the front of 
the speed control sensor as shown in the illustration.

 

NOTE: 

 

Follow the manufacturer’s calibration process 
prior to use. 

After sensor replacement and once the mechanical verti-
cal alignment is performed, the horizontal alignment is 
achieved by placing the sensor in Service Mode with the 
JLR-approved diagnostic equipment. The vehicle is then 
driven for a short period while the sensor calibrates 
itself. Calibration is complete when the Follow Mode 
icon in the Instrument Cluster stops flashing.

The service alignment process measures the path of sta-
tionary targets such as streetlights, railings, road signs, 
parked vehicles, etc., and uses this data to correct for 
radar misalignment. Alignment will be completed more 
quickly if more suitable targets are seen. 

The following recommendations should be followed:

• Vehicle speed must be above 30 mph (48 km/h)

• Attempt to keep the vehicle speed consistent. The 
process will take longer to complete if the speed var-
ies too much.

• Choose a road with plenty of stationary objects, like 
railings or parked vehicles. Use an inside or outside 
lane.

• Following vehicles too closely will obscure the sta-
tionary targets from the radar; a time gap of at least 2 
seconds is recommended.

• A straighter road will produce a quicker and better 
result, although the process will still operate on a 
curved road.

• The time the module takes to align will vary, depend-
ing on the route, speed, number of targets, and the 
individual module.

 

501-F007 Inclinometer 

2011 MY XJ Shown

810JLR104

810JLR105
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PRINCIPLES OF OPERATION

Radar Sensing

 

The ACC system is based on the use of a front mounted 
radar sensor. The sensor transmits a 1.5° wide beam for-
ward of the vehicle and detects the returning signals 
reflected off other vehicles and objects ahead.

The 1.5° wide radar beam is mechanically scanned at a 
rate of 10 sweeps/second across a total arc of 15° cen-
tered on the longitudinal axis of the vehicle. The radar 
operates at millimetric wavelengths (76 – 77 GHz) and 
transmits a frequency-modulated continuous wave signal 
at a relatively low power level (no high power pulses).

With the ignition switched ON, the Adaptive Cruise 
Control module is powered up but no radar transmis-
sions are emitted until the vehicle is in motion. 

The radar sensor detects three primary parameters of 
objects within the scanned arc:

• Range

• Relative velocity

• Angle

 

Range

 

The radar sensor detects the presence and ranges of dif-
ferent vehicles and objects within the scanned arc up to a 
distance of approximately 130 meters (426.5 feet).

The transmitted signal frequency changes continuously 
in a cyclic pattern (modulation). This means that, in the 
time taken for the signal wave front to travel to and from 
a target vehicle (or other object), the transmission fre-
quency will have changed. The difference between the 
received signal frequency and the new transmission fre-
quency is proportional to the distance between the trans-
mitting vehicle and the target vehicle.

 

Relative Velocity 

 

When the signal is reflected off a vehicle moving at a 
different speed (opening or closing the gap) an effect 
known as the ‘Doppler Shift’ causes an extra frequency 
modulation to be imposed on the signal. This Doppler 
frequency varies with the relative speed of the vehicle 
being followed, enabling the system to differentiate 
between vehicles traveling at different speeds and also 
between moving vehicles and stationary objects.

 

Angle

 

Using a narrow angle beam to scan horizontally enables 
the system to distinguish between vehicles in different 
lanes and between vehicles and roadside objects.
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Follow Mode

 

A set speed is selected in the normal cruise control man-
ner and this speed is maintained until a slower vehicle is 
encountered in the lane ahead. When the vehicle ahead 
comes within the effective range of the radar sensor, the 
system identifies it as a target vehicle and an icon is illu-
minated on the Instrument Cluster to indicate that the 
system is in Follow Mode. 

When the distance between the two vehicles closes to a 
set time gap, the Adaptive Cruise Control system closes 
the throttle and, if necessary, applies the brakes to main-
tain the set time gap. Follow Mode is effectively a closed 
loop system. If several vehicles are ahead, the closest 
vehicle is chosen as the target to follow. If the target 
vehicle moves out of radar range, or if either vehicle 
changes lane or drops below the minimum operating 
speed, the system exits follow mode and the follow 
mode icon is extinguished. The ACC system will only 
raise its speed to the originally set speed; it will not 
accelerate past this speed to maintain a time gap.

Driver operation of the foot brake or control switches 
will immediately cancel ACC.

When the vehicle is in Follow Mode, the ACC ‘Follow 
Mode’ warning indicator is illuminated in the Instrument 
Cluster and the current gap setting is displayed in the 
Message Center.

 

System Limitations

 

The ACC system is only intended to provide 
enhanced speed control as described above in certain 
restricted conditions. 

The following points should be noted:

• Automatic braking is limited to approximately 30% 
of full pressure (0.3 G deceleration) and is intended 
to provide a smooth, gradual deceleration in Follow 
Mode conditions. Harsh braking by the target vehicle 
or following the target vehicle down to very low 
speeds or to a halt will require driver intervention on 
the brakes.

• While the radar sensor detects moving and stationary 
targets for assessment of the environment ahead, the 
system does not react to or provide any control in sit-
uations other than Follow Mode conditions. Station-
ary or slow moving vehicles (below 6 mph [10 km/
h]), pedestrians, objects on the road, and oncoming 
vehicles in the same lane are not recognized.

 

WARNING: It must be emphasized that the 
ACC system is not a collision warning or avoid-
ance system and that, other than the limited 
conditions of Follow Mode, driver intervention 
will be necessary to control the vehicle speed.

 

In Follow Mode, some situations may cause target ambi-
guities for the detection system. These situations include:

• The close proximity of a third vehicle when driving 
on a line slightly offset to the target vehicle

• Vehicles edging into the lane ahead that are not 
detected by the system until they have moved into the 
radar beam

On the approach to, or exit from a bend, a target vehicle 
may be lost or a new target acquired as vehicles ahead 
change their angular position with respect to the radar 
sensor. On a straight road, if the sensing vehicle is in Fol-
low Mode below its selected set speed, losing the target 
vehicle will cause the sensing vehicle to accelerate to 
this set speed. This acceleration is undesirable either on 
or entering a bend when the target is suddenly lost, and 
in this situation the system inhibits the resumption of the 
set speed.

 

Follow Mode Icon

NP11XJ105
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The following illustration shows circumstances where 
the ACC system may brake late or unexpectedly. The 
driver is required to intervene in these situations.

1. Driving on a different line compared to the vehicle in 
front.

2. Vehicles that merge into the same lane are only 
detected once they have moved fully into the lane.

3. On bends in the road, there can be issues with detec-
tion of the vehicle in front when going into and com-
ing out of a curve.

The cruise control system compares vehicle speed data 
from the ABS module with the relative speed of an exter-
nal object as detected by the radar sensor to ascertain 
whether the object is stationary or not.

 

NOTE: 

 

If the vehicle is equipped with tires that are 
different in diameter from those specified for the vehi-
cle, the vehicle speed, calculated by the ABS module, 
will not be the true road speed. This situation may 
cause stationary objects to be falsely identified as 
moving vehicles and result in automatic deceleration 
on a clear road.

 

Forward Alert

 

Limited detection and warning of vehicles ahead is pro-
vided during adaptive cruise control operation by the 
Forward Alert warning. The enhanced Forward Alert 
warning provides additional warnings when the Adap-
tive Cruise Control is not engaged. If a vehicle is 
detected close ahead, a warning tone will be emitted and 
a ‘Forward Alert’ message will be displayed. Throttle 
and braking intervention is NOT applied.

The warning indicator in the Instrument Cluster is illumi-
nated when the Forward Alert system is active. Forward 
Alert does not initiate any action; the driver must take the 
appropriate action when the message is displayed. The 
system monitors driver intervention and may not issue the 
warning if the driver has taken the appropriate action 
(braking, steering, or indicating) early enough.

The sensitivity of the warning can be changed using the 
gap increase and decrease switches when the ACC is not 
active. Confirmation of the gap change is given by ‘For-
ward Alert’ being displayed in the Message Center. For-
ward Alert is switched on or off via the Instrument 
Cluster ‘Vehicle Settings’ menu.

NP11XJ100

1

2

3

NP11XJ106
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DIAGNOSTICS

 

If a malfunction occurs during operation of the system in 
ACC or Follow Modes, the ACC system will switch off 
and cannot be used until the fault is cleared. The mes-
sage ‘Driver Intervene’ appears briefly and is then 
replaced by the message ‘Cruise Not Available’. If a 
malfunction of the ACC or any related system occurs at 
any other time, the message ‘Cruise Not Available’ will 
be displayed. It will not be possible to activate the ACC 
system in any mode.

Accumulations of dirt, snow, or ice on the radar sensor 
or cover may inhibit ACC operation. Fitting of a vehicle 
front protector or metallic badges may also affect ACC 
operation. The ACC system relies on its radar to detect 
objects and constantly scans ahead. If the radar detects 
no vehicles ahead in ACC or Follow Mode, then the 
ACC will be deactivated, the audible warning will 
sound, and the message ‘Driver Intervene’ displays 
briefly. 

The message ‘ACC Sensor Blocked’ follows the previ-
ous message. The same messages may also be displayed 
while driving on open roads with few objects for the 
radar to detect. Clearing the obstruction allows the sys-
tem to return to normal operation. If the obstruction is 
present when ACC is inactive (e.g. on initial starting or 
with the ACC system switched off), the message ‘ACC 
Sensor Blocked’ will be displayed.
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Component Locations – 11 MY Jaguar XJ; RHD shown (Others Similar)

STEERING WHEEL
SWITCHES

CLOCKSPRING

INSTRUMENT CLUSTER

ADAPTIVE
CRUISE CONTROL MODULE

BRAKE LIGHT
SWITCH

ACCELERATOR PEDAL
POSITION SENSOR

ELECTRONIC
THROTTLE

ADAPTIVE CRUISE CONTROL
RADAR SENSOR ABS 

CONTROL MODULE

ENGINE
CONTROL MODULE

810JLR110
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Control Diagram – 11 MY Jaguar XJ; RHD shown (Others Similar)

 

A Hardwired 3 Clockspring 9 Throttle Body
D HS CAN Bus 4 Instrument Cluster 10 ECM
O LIN Bus 5 ACC Module 11 Brake Light Switch
U Private CAN Bus 6 ABS Module 12 Accelerator Pedal Position Sensor
1 RH Steering Wheel Switch Pack 7 Steering Angle Sensor 13 Electronic Park Brake Module
2 CJB 8 Radar Sensor 14 JaguarDrive Selector

810JLR111
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