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COMPONENT LOCATIONS

121

Fig. 1 AJ16 (normally aspirated)

0 R

Fig. 2 AJ16 (supercharged)

Fig.3 V12

Keyto Figs. 1,2 and 3:
1. Throttle position sensor

5. Valve block
6. Control module (ABS/TC CM)

4. ABS motor

2. Traction control actuator

3. Pump
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12.2 SYSTEM DESCRIPTION

The anti-lock braking system (ABS)and traction control system (TC) comprise the following components:

Q Hydraulicmodule:incorporating a pump, motor, low pressureaccumulator, valve block, and eitheran ABS Con-
trol Module (ABSCM) or an ABS/ TC Control Module (ABS/ TC CM).

Note: Within the hydraulic module are containedthe electro—hydraulic inlet and outlet valves which regulate brake
system pressure.

Four wheel speed sensors; hub end mounted.

Three warning indicators plus a Brake Warning Lamp and a Traction OFF / ON switch; fascia mounted.
Throttle valve flap positioning mechanism; mounted adjacent to the hydraulic module.

Various auxiliary inputs; providing information to ABS/ TC CM.

Diagnostic ISO communication BUS input/ output link.

© 00O

The solenoid operated hydraulicvalves are activated by signals, from the ABS/TC CM, which are generated usingin-
formation receivedfrom the wheel speed sensors.

Forvehicles without traction control thevalves operate onthreecircuits, two front and one rear, as necessaryto prevent
wheel lockingduring braking. Brake pressureis modulated individually atthe front wheels and collectively atthe rear.
Rear wheel control operates a 'select low' principle such that locking in either wheel is sensed, and controlled brake
pressure is appliedto both wheels.

Vehicles with traction control fitted haveall four wheels individually controlled allowing selectiveregulation of tractive
and brakingforce to each wheel as necessary when traction control is in operation.

The ABS/ TC system as a whole is monitored constantly by the ABS/ TC CM and is disabled (switched off until fault
is rectified) automaticallywhen certainfailures are identified. Inthe event of afailure being detected the ABS and TC
MILlamps, located onthe instrument panelwill illuminate. Fullboosted brake operationand normal accelerationcon-
trol is available when ABS /TC is disabled. The system will be disabled when the following conditions occur:

o Valve failure.

Sensor failure.

Main driver failure (internal ABS / TC CM fault).
Redundancy error (internal ABS / TC CM fault).
Over-voltage.

Pump motor failure.

O Throttle valve actuator motor failure.

Inthe eventof under-voltageboth ABS and TC will be disabledandthe ABS and TC MIL lampsonthe instrument panel
will illuminate.

©C 00 0O

Note: The TC MIL lamp will only illuminate providing a voltage is still presentat pin 15'IGN FEED'

Throttle potentiometerfailure will disable the TC function only and illuminate the TC MIL lamp.

The module ABS/TC CM is activatedwhenignition isON, after aninitiation period of approximately 1.7 seconds. After
this time delay the control module is readyto process signals provided from the various input sources and, usingthe
software defined algorithm, control the electrical and hydraulic circuits.

The inductive sensors attached to each of the four wheels provide speed signals to the ABS / TC CM. These signals
are processed by ABS / TC CM giving comparisonbetween individual wheel speeds, controlling brakingor traction as
necessaryand generating a pulseto drive the speedometer. Eachsensor is monitoredfor openandshortcircuitfailure,
causing disabling of ABS / TC on detection of afault condition.
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The input-frequency of each sensor signal is translated, by the ABS / TC CM, into a comparable wheel speed. Should
any sensed speed be in excess of 330 km / h the relevant sensor is designated ‘faulty’ and ABS / TC controi disabled.
Similarly ABS / TC control is inhibited (switched off until fault condition is cleared) at speeds up to 40 km/h when fre-
quency fluctuations are detected that are inconsistent with wheel rotation. At speeds above 40 km / h both systems
are disabled when inconsistencies are detected.

Traction control (where fitted) is achieved by using a small motor and pulley arrangement to adjust the position of the
throttle flap. Under normal operating conditions the system is enabled by default. Operation of the Traction OFF/ON
switch, located on the RH side of the fascia switch pack, disables the system and illuminates the TRACTION OFF lamp
located in the instrument pack.

Control is effected to prevent wheel spin by regulating (reducing) the throttle flap position, irrespective of the acceler-
ator pedal position, using sensor signal comparisons and applying braking force to the wheel affected. Precise posi-
tioning of the flap is achieved by monitoring the position of a throttle position sensor. When traction control is
requested a downshift inhibit signal is transmitted to the traction control module and cruise control (if selected) is dis-
abled.

Control Module Connections

Control module connections numbering 1 - 28, inclusive, provide the necessary input / output signals to enable the
module to control and monitor ABS / TC operation.

Connections are as follows:

| RS 027/00
| 1 Battery positive feed (via fuse F7,located in the left-hand heelboard).

2 Battery positive feed (via fuse F7,located in the right-hand heelboard).
3 Downshift inhibit - during traction control.
4 Cruise control inhibit - during traction control.

5/6 Wheel sensor — LHF.

7/8 Wheel sensor — RHF.

9/10 Wheel sensor - LHR.
11/12 Wheel sensor - RHR.

13 Ground.

14 Ground.

15 Ignition feed — monitoring battery voltage to ignition switch.

16 Throttle valve actuator motor - battery voltage reference.

17 Throttle valve actuator motor switching ~ during traction control.

18 Traction inhibit - via traction OFF / ON switch.

19 Not used.

20 Brake pedal switch.

21 ABS MIL - malfunction indicator lamp.

22 ABS ground - illuminates ABS MIL lamp if ABS / TC CM connector loose or not fitted.

23 TC MIL - malfunction indicator lamp.

24 RL out - LHR wheel sensor signal drive pulse to speedometer.

25 Throttle position sensor 5V supply.

26 Throttle position sensor wiper.

27 Throttle position sensor ground.

28 Diagnostic ISO communication bus.
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Throttle flap actuator

Throttle position sensor

Cruise control inhibit (when traction control in operation)
Traction OFF / ON switch

Not Used

Gearshift inhibit (when traction control in operation)
Wheel speed sensors

Battery voltage input

ISO communication BUS

. Ignition voltage input
. Speedometer signal

ABS MIL lamp

. TCS MiL lamp

. Traction control OFF lamp
. Brake warning lamp

. Brake fluid level switch

. Stop lamp switch

Fig. 1 Anti-lock braking system and traction
control — schematic diagram
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. 123 COMPONENT DESCRIPTIONS
ABS / TC CM (3Fig. 1)

The ABS / TC CM, located just below the hydraulic valve
block on the bulkhead, is the system controller and pro-
cessesallthevarious information suppliedfromthe external
sensors and probes. The unit monitors ABS / TC operation
giving fault indication and disabling the systems when de-
fects are detected. The unitis selftesting and cannot befault
diagnosed beyond 'black box' leveli.e. faulty module. Sys-
tem fault codes are stored in a non-volatilememory for in-
terrogation by external diagnostic equipment.

Solenoid Valves (2 Fig. 1)

The solenoid operated hydraulic valves, located within the
hydraulic module valve block, regulate the supply of pres-
sure to the brakingcircuits allowing individual control of all
wheels with afull ABS /TC system.

170 269

Note: For ABS only, the driving (rear) wheels are con-
trolled by a common braking circuit.
‘ The traction control system isolating valve has the
same characteristics as a normally open valve.

Hydraulic Pump /Motor Unit (1 Fig. 1)

This unit, located above the hydraulic valve block, ensures
that brake fluid is transmitted around the system at the cor-
rect operating pressure. The 250W ds. motor draws 32A
current at peak operation and has an internal resistance of
0.8Q.

Wheel Speed Sensors (Fig. 2)

The four wheel speed sensors are identical in function and
construction. Wheel rotation creates the signal within the
sensor. This signal is suppliedtothe ABS/TC CM where it
provideswheel speed information. The sensor coil hasare-
sistance value of 1.1 kQ andwill have avoltage of 2.5V pres-
ent on each connecting pin when the vehicle is stationary. Fig. 2

Throttle Flap Actuator Motor / Position Sensor (Fig. 3)

. Thethrottleflap actuator motor, mountedadjacentto the hy-
draulic control unit, adjuststhrottle position, irrespective of
accelerator pedal position, by regulating throttle opening
when traction control is demanded. The actuator motor
nominal 12V terminal voltage is supplied by ABS / TC
CMduring normal operation. The motor has an internal re-
sistance of approximately 1.6Q. Thethrottle position sensor
supplies informationrelativeto the position of its centretap
to the ABS / TC CM which regulates actuator movement.
The sensor has aresistanceof 6.4 KQ. Aterminal voltage of
5V issupplied by ABS /TC CM to connection 3during normal
operation, voltage betweenconnections 1and 2 will vary be-
tween 0 and 5V dependant on wiper position.
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12.4 SYSTEM FAULT INDICATION
Fault Indication:

ABS MIL lamp is still illuminated after ignition switch on and instrument pack self test.

Note: ltislikelythatthe TC MILIampandTraction OFF lampwill also illuminate onvehicleswith traction controlfitted.

Possible causes

Fuses blown.

Faulty wheel speed sensor or harness.
Faulty wiring.

Faulty ABS / TC CM.

Fault Diagnosis

Note: Onthefirstignitioncycle after afault has beensucessfully diagnosed and correctedthe vehicle mustbe driven
to aspeed above 20kph (12.5 mile/h) beforewarning lampswill extinguish. Iflampsremainon after this exer-
cise repeat fault diagnosis.

» Check fuses (F7) in battery feed lines and (F16) in ignition line. Batteryfuses are located in the left and right hand
heelboard fuse boxes. The ignition supply fuse is located in the left hand heelboard fuse box.
» Unbolt 28 way multi-plug connector from ABS/ TC CM.
» Measure resistance across each wheel speed sensor.
Is value measured 110052, + 50%?
No - Unplug sensor flying lead and re-measure sensor resistance.

Note: Rearsensor connectorsare located beneaththe rear seat. Seat must be removedto gain accessto connector.
Forward sensor connectors are located adjacent to the hood catch bracket.
Isvalue now within range?
Yes = Examine harness between ABS / TC CM and sensor.

No - Renew sensor.

= Check continuity to ground from ABS/ TC CM harness connections 13 and 14. If value is much greater than 0152
renew harness.

» With the ignition switch ON, measure voltage between ABS/ TC CM harness connection 14 and connections 1and
2 respectively. If value is not approximately equivalent to battery voltage renew harness.

» With the ignition switch ON, measure voltage between ABS / TC CM harness connections14and 15. Ifvalue is not
approximately equivalent to batteryvoltage renew harness.

= Renew ABS /TC CM if fault is not located during the above procedures.

fault Indication:
ABS MIL lamp illuminates at 20 kph.
Note: ltislikely thatthe TC MIL lamp and Traction OFF tamp will also illuminateonvehicleswithtractioncontrolfitted.

Possible Causes

Fuses blown.

Faulty hydraulic module pump / motor unit or circuitry.
Faulty ABS / TC CM.

Fault Diagnosis
e Check fuses.

» Disconnect pump/ motor unit and measure resistance acrosstwo pin connector. Measuredvalue should be inthe
region of 0852. Renew unit if excessive resistance or short circuit is recorded.

» Unbolt 28-way connector from ABS/TC CM and measure voltage between harness connectionsl and 14. Ifvalue
is not approximately equal to batteryvolts renew harness.

» Renew ABS / TC CM if fault is not located during the above procedures.
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. Fault Indication:
ABS MIL lamp illuminates on 'pull-away' or during driving
Note: Itislikelythatthe TC MILlampand Traction OFF lampwill also illuminate onvehicleswith traction controlfitted.

Possible Causes
Faulty sensor or wiring.
Faulty rotor or wheel bearing installation giving inconsistentsignals to ABS/ TC CM.
Fault Diagnosis
= Check sensor installation for:
Security of sensor leadfixing bolt.
Damage to sensor lead.
Possible damageto rotor.
Excessive play in wheel bearing.
Intermittent faults caused by poor harness connection or damage.

Fault Indication:
TC MIL lamp only is still illuminated after ignition switch on and instrument pack self test.

. Possible Causes

Faulty throttle position actuator.
Faulty actuator potentiometer.
Faulty wiring.

Fault Diagnosis

= Disconnectflying leadto actuator motor bi-pinconnector and measure motor resistance, readingshould be approxi-
mately 1.6Q. Renew actuator if value is excessive or short circuit.

e Disconnect actuator potentiometer and measure resistance across pins 1and 3 readingshould be approximately
6.4kQ. Renew actuator if value indicates open or short circuit. If value is correct, operate accelerator pedal while
measuring resistance between pins 1and 2, readings should vary in accordance with pedaltravel.

= With the ignition switch ON, measure voltage across harness connectionsto potentiometer pins 1 and 3, reading
shouldbe5V £0.5V. Ifavoltage below 45 Vis recorded ensurethat supplyfuses are intactand all connections secure
before renewing harness.

Note: Examine ABS MIL lamp at ignition switch-on. Iflamp illuminates briefly, then goes out the supply fuses will
be intact. If lamp does not illuminate at all supply fuses may be blown, or MIL lamp may be faulty.

» Check continuity between harness connectionto potentiometer pin 2 and pin 26 of 28-way multi-pug connectorto
ABS/TC CM.

. Fault Indication:

TC MIL lamp only is still illuminated 8 seconds after ignition switch on.
Possible Causes
Faulty harness or TCS switch.

Fault Diagnosis
= Check pin 18 of 28 way multi-plug connector is not shortedto ground.
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Pin Point Tests .
Wheel Sensor
The wheel sensors are connected across ABS/ TC CM pins 5 - 12 inclusive, one sensor per pair of pins (see 'Control

Module Connections', page 3)-

» Testing between pins of the 28 way multi-plugconnector, checkthat the resistanceof each sensorcoil is 1.1k (toler-
ance of + 50%).

Hydraulic Pump Motor
= Disconnectthe pump motor bi—pin connector.
= Check the resistancevalue of the motor winding is approximately 0.8€.

Throttleposition sensor

= Withthe vehicle ignition ON, testthethrottle position sensor harnessbetweenABS/TC CM pins 25and 27. Avoltage
of 5V {£ 0.5V) should be recorded.

= Repeatthe test between ABS / TC CM pins 26 and 27 with the accelerator pedal pressed down approximately half
of full travel. Avoltage of approximately halfthe first value should be recorded. Variationin accelerator pedal posi-
tion should cause a varying voltage value to be recorded.

Throttle Flap Actuator Motor '

» Test the throttle flap actuator motor between ABS / TC CM multi-plug connector pins 16and 17. A resistance value
of 1651should be recorded.

Brake Switch

» Measurethe voltage at the brake switch between ABS /TC CM pin 20 and ground. With pedal UP, ie not operated,
areading equivalent to battery voltage should be achieved. Operate brake pedal fully ensuring coinciding ground,
ie O volts, through switch.

Traction Switch

= Check continuity of traction OFF/ ON switch between ABS/TC CM pin 18and ground. Operate switch ensuring co-
inciding short circuit.

Issue 1 August 1994 8 X300 EDM
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Stored Fault codes

The following information details fault codes which may be stored, automatically within the ABS / TC CM and accessed
as an aid to fault diagnosis using Jaguar Diagnostic Equipment.

| Code Fault Comment
| Brakes

5246h Outlet valve, rear right

5254h Inlet valve, rear right

5242h Outlet valve, rear left

5250h Inlet valve, rear left

5120h Outlet valve, front right

5214h Inlet valve, front right

5194h Outlet valve, front left

5198h Inlet valve, front left

5404h Isolating valve

5168h Sensor, rear right
15178h Sensor, rear left
:5148h Sensor front right
151568h Sensor, front left
r 5165h Sensor, rear right
.5175h Sensor, rear left . . N
- Sensor failure recognised by ‘monitoring of
5145h Sensor, front right wheel speed continuity’
5155h Sensor, front left
5260h Sensor, rear right
15261h Sensor, rear Ie'ft Sensor failure recognised by ‘wheel speed
5259h Sensor, front right comparison’

5258h Sensor, front left

5235h Sensor, rear right

5236h Sensor, rear left . .

. Sensor failure recognised by ‘long term
5234h Sensor, front right detection of missing sensor signal’
5233h Sensor, front left
9317h Overvoltage
9342h CPU failure

15095h Pump Motor
‘; 5267h Disturbance detection

|
{ Traction Control

5450h Throttle flap motor (elec or mech)
5495h Throttle flap potentiometer (elec or mech)
5449h Throttle flap potentiometer / positioning

X300 EDM 9 Issue 2 June 1995



CONTROL MODULE PIN OUT INFORMATION

ABS / TRACTION CONTROL CONTROL MODULE (LHD)

%/ Pin Description Active Inactive
o RS27-3 TRACTION CONTROL ACTIVE SIGNAL TO TCM GROUND B+
o RS27-4 SPEED CONTROL INHIBIT REQUEST GROUND B+
1 RS27-5 LH FRONT WHEEL SPEED SENSOR 2.5V @ 10 MPH (16 KPH) = 100 Hz; 20 MPH (32 KPH) = 200 Hz
SG RS27-6 LH FRONT WHEEL SPEED SENSOR GROUND 2.5V (AT REST) 25V
| RS27-7 RH FRONT WHEEL SPEED SENSOR 2.5V @ 10 MPH {16 KPH) = 100 Hz; 20 MPH (32 KPH} = 200 Hz
S5G RS27-8 RH FRONT WHEEL SPEED SENSOR GROUND 2.5V |AT REST) 25V
| RS27-9 LH REAR WHEEL SPEED SENSOR 2.5V @ 10 MPH {16 KPH) = 100 Hz; 20 MPH (32 KPH} = 200 Hz
SG HS?’?-‘lb LH REAR WHEEL SPEED SENSOR GROUND 2.5V |AT REST) 25V
| RS27-11 RH REAR WHEEL SPEED SENSOR 2.5V @ 10 MPH {16 KPH) = 100 Hz; 20 MPH (32 KPH} = 200 Hz
S5G RS27-12 RH REAR WHEEL SPEED SENSOR GROUND 2.5V (AT REST) 25V
(o] RS27-16 TRACTION CONTROL ACTUATOR MOTOR GROUND A"
o] RS27-17 TRACTION CONTROL ACTUATOR MOTOR GROUND A"
I RS27-18 TRACTION CONTROL INHIBIT SWITCH GROUND B+
I RS27-20 BRAKE SWITCH INPUT GROUND B+
0 RS27-21 ABS FAILURE LAMP GROUND 23V
[v] RS27-23 TRACTION INDICATOR LAMP B+ FAILURE = GROUND
TRACTION OFF = 4 Hz GROUND PULSE
0 RS27-24 VEHICLE SPEED SIGNAL B+ @ 10 MPH {16 KPH) = 200 Hz; 20 MPH (32 KPH) = 400 Hz
o RS27-25 ACTUATOR POTENTIOMETER REFERENCE VOLTAGE a5V 5V
1 RS27-26 ACTUATOR POTENTIOMETER FEEDBACK 0-5V (FLUCTUATING) 0.47 V (AT REST)
SG RS27-27 ACTUATOR POTENTIOMETER REFERENCE GROUND GROUND GROUND
D RS27-28 SERIAL COMMUNICATION (BI-DIRECTIONAL)

The following symbols are used to represent values for COnfroI Module Pin Out data:

I Input
O Output

SG Signal Ground
D Serial and encoded communications

B+ Battery voltage
V  Voltage (DC)

Hz Frequency

KHz Frequency x 1000
MS Milliseconds
MV Millivolts

CAUTION: The information on this data page is furnished to aid the user in understanding circuit operation. THIS INFORMATION SHOULD BE USED
FOR REFERENCE ONLY.

NOTE: The values listed are approximately those that can be expected at the control module connector pins with all circuit connections made and all
components connected and fitted. “Active” means a load is applied or a switch is ON; “Inactive” means a load is not applied or a switch is OFF.
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COMPONENTS

Component

ABS / TRACTION CONTROL CONTROL MODULE (RHD)

BRAKE SWITCH

FASCIA SWITCH PACK

TRACTION CONTROL ACTUATOR (RHD)

WHEEL SPEED SENSOR - LH FRONT
WHEEL SPEED SENSOR - LH REAR
'WHEEL SPEED SENSOR - RH FRONT
WHEEL SPEED SENSOR - RH REAR

Connector / Type / Color
LS27 f 28-WAY FORD GTE / SLATE

CAT2 /| 4-WAY MULTILOCK 070 / WHITE
FC18 f 16-WAY MULTILOCK 040 / BLACK

L'S39 (FLY LEAD} / 2-WAY FORD / BLACK
LS50 f 3-WAY JUNIOR TIMER / BLACK

LS34 (FLY LEAD} / 2-WAY ECONOSEAL Ill LC / BLACK
CA48 (FLY LEAD] / 2-WAY ECONOSEAL Il LC/ BLACK
RS28 (FLY LEAD) / 2-WAY ECONOSEAL Ill LC/ BLACK
CA47 (FLY LEAD) / 2-WAY ECONOSEAL Ill LC / BLACK

Location / Access

ENGINE BAY / LH REAR

DRIVER'S UNDERSCUTTLE

STEERING COLUMN / DRIVER'S UNDERSCUTTLE
ENGINE BAY, RH REAR

LH FRONT WHEEL
LH REAR WHEEL
RH FRONT WHEEL
RH REAR WHEEL

HARNESS-TO-HARNESS CONNECTORS

Connector Type / Color Location / Access

FC5 THROUGH-PANEL (48 MICRO / 6] / BLACK LH FASCIA END PANEL / OUTER AIR VENT
FC8 THROUGH-PANEL (48 MICRO / 6) / BLACK RH FASCIA END PANEL / OUTER AIR VENT
FC57 12-WAY MULTILOCK 040 / BLACK PASSENGER'S UNDERSCUTTLE

LS3 THROUGH-PANEL (48 MICRO / 6) / BLACK LH ‘A" POST [ ‘A" POST PANEL

RS3 THROUGH-PANEL (48 MICRO [ 6) / BROWN RH ‘A" POST /'A’ POST PANEL
GROUNDS

Ground Location / Type

CAG33R RH HEELBOARD GROUND SCREW

FCG26L LH CONSOLE GROUND STUD

LSG10R LEFT FORWARD GROUND STUD

LSG19R LH BULKHEAD GROUND STUD

LSGSIL LH BULKHEAD GROUND STUD

CONTROL MODULE PIN OUT INFORMATION (FOLD OUT PAGE)

A

REFER TO THE FRONT OF THE BOOK FOR ILLUSTRATIONS DETAILING THE LOCATION AND IDENTIFICATION OF COMPONENTS, RELAYS,

CONNECTORS, HARNESSES, GROUNDS, VEHICLE CONTROL MODULES AND CONTROL MODULE PINS.
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@ Control Module Connector Pin Identification and Location

-

'SPEED CONTROL CONTROL MODULE
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