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Multiport Fuel Injection (MFI-V8)
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1995 RANGE ROVER

ETM B1

|
CIRCUIT OPERATION

Starting System

Putting the lgnition Switch (X134) in position I
applies battery voltage to the Starter Salenaid
Relay (K137). The Starter Solenoid Relay (K137)
enarglzes and apples battery voltage to the
Starter Saolanoid (K136) and Starter (M134).

On manual transmission vehicles squipped with a
thedt alarm, the Theft Alarm Unit (2163) provides a
ground circult to the Starter Sclenold Relay's
(K137) 86 tarminal,

On automatic transmission vehicles eguipped with
a thedt alarm, the Theft Alarm Unit (2163) provides
a ground cireuit to the Starter Solenoid Relay’s
{K137) 86 terminal via the Park/Meutral Position
Switch (X187).

If the theft alarm Is activated, the Theft Alarm Urit
{2163} will interrupt the Starter Solenoid Relay’s
{K137) ground path and prevent starting the
engine.

For vehicles not equipped with Theft Alarm, a
black wire s used 1o short pins 1 and 2 of C274.

Charging Systam

When the Ignition Switch (X134) is in positicn I,
battery voltage is applied 1o the charging system
fault ight. When the Generatar (2108) is belng
turnied by the engine, its stator windings are
excited by voltage applied to the Generator (£108)
via the charging system fault light. The Generalor
{2106} begins to produce electricity in order 1o
charge the vehicle Battery (P104). If the
Genarator (2106) fails o produce power, the
Generator {2108) grounds the fault lght control
wire, causing the charging systam fault light 1o
glow.

The tachometer displays engine speed in rpm.
Voltage pulses are taken fram the Ganerator
{2106} and are genarated when the engine drive
belt turns the Generator pulley. The tachometer
rasponds to the frequency of the voltage pulses,
which Increasas proportionally to that of the
gngine speed.

ELECTRICAL TROUBLESHOOTING MANUAL

INIDHVYHD ANV ONILY VLS



E'-' 1995 RANGE ROVER
g B1 ETM
S
o Sea Power Dis- p— q———-| X134
= r"’ tribution lignition Switch
; I 0 L aliy
= I | _ M so]
t | F0 T pi2s o wr
5 | MF 5 | Engine Compart-
I | Il 6oa [ mentFuseBox 1 AC219
\IJ | W1 P | T P126
= £104 2% C114 [] F17 § Fascia Fuse Box
— |Battery 4.5 | NW e
= —r
== 5233 - '
? 1 20 Y Cc204
Sae Powaer Dis- 0.5 | WR See Fuse Datails
tribution 5234 W ==
3.0 NW
40,0 | B Diesel ok __ __ _ _ ______ B5)C2006
25.5 | B Patrol i T K137
23!] 85 Starter Solanoid
. T T T Relay
1 BT B6 J.
See Ground Dis- Cre R 1 e
tribution
2.0 NR
4 E100 0.5 BO
Diesel 4 X G216 Ppetrol
- T - N
H £158
S15 57501 R ¥ | starter Relay
' Dioda
1 c159
Z135
© Glow Plug Timer 05 | BY
40.0 | R Diesal Unit
25.0 § R Petrol
11(:157 ;5
30 K136 B1-3
z _______________ Starter Solenoid
M134 )
Starter
T >
ELECTRICAL TROUBLESHOCOTING MANUAL




G

1995 RANGE ROVER

ETM B1

P K0

| | Cruise Control B1-2
1 Lockout Relay
| s | ; l-"
I 1 B5 Y C2021
interlock Relay 2
| I
I &5 |
[ — |
85 % C2001
0.5 | YB 05 | BY 05 | BY
Z190
¥ | interlock Diode 2
0.5 | BY
With Shift Inter- Not used
lock - .
/ Automatic Trans- 2 C218 Manual Trans-
mission mission
.- .—_ - w 52005
HJ2
Manual Trans- Automatic Trans-
mission mission
10 X c105
y ]
With Theft Alarm I Without Thaft
1.4 c105 Alarm
0.5 I BO 1.5 | BO
1] c274 18 274
7163
@ Theft Alarm Unit a5l e
2g C274
2Ycard
o5 | B
» 52003 » 52003
| HM [ Hi4 \/
I See Ground Dis- I B1-4
I tribution I
] ]
& E200 & E200

ELECTRICAL TROUBLESHOOTING MANUAL

yo pue Bupeis

BuiGie



Starting and Charging
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Starting and Charging
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1995 RANGE ROVER

I
TROUBLESHOOTING HINTS

1.

If the Starter Sclenold (K1368) does not click
and the vahicke i equipped with a memaory
seal, check seat operation. If the seat does not
operata, check the Park/Meautral Position
Switch (X167 and the Theft Alarm Undt (2163).

|
SYSTEM DIAGNOSIS

1.

If the Starter Sclenold (K1368) does not click
and the anging does not crank, do Test A,

If the Starter Solanoid (K136) clicks but tha
enging does not crank or cranks skowly, do Tast
B.

If the charge warning light does not light with
the engina off ard the Ignition Switch (X134) in
position I, do Test C.

If thee charge warning light stays lit with the
englng running, do Test D.

ELECTRICAL TROUBLESHOOTING MANUAL
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1995 RANGE ROVER

|
CIRCUIT OPERATION

With the Crulse Control Switch (X115) an, voltage
from Fuse F18 s applied to the Cruise Control
ECU {2121}, Cruise Contral Vacuum Pumgp
{M103), Steering Wheel Crulse Switches (X268)
through the WY wire, Rotary Coupler (Z2104) and
PB wire. The Cruise Contral ECL (Z121) is
grounded at terminal 8 through the B wire 1o
E200.

Cruise Control Vacuum Pump (M103)

With the Cruise Control Switch (X115) on, voltage
s applied o the Crulse Control Vacuum Pump
{M103) through the WU wire. When a cruise
speed & sel, the Crulse Coniral ECU (Z121)
applies ground through the BR wire to operate the
pump motor and applies ground thraugh the BY
wire 1o close the normally open solenaid valve in
the pump. The pump apples vacuum to the
actuator.

SET/ACCEL

To sat a cruise speed, the Cruise Control Switch
(%115} must be on and vehicle speed must
excesd 28 mpn (45 km'h), When the SET/ACCEL
Switch is depressed under these conditions,
voltage from Fuse F18 s applied to erminal 3 of
the Crulse Control ECU (2121} through the closed
Cruise Control Switch (X115) and Steering Whael
Cruise Switchas (X266), causing the vacuum
pump to operate. When the SET/ACCEL Switch Is
released, voltage is removed from terminal 3,
signalling the ECU o sel the speed.

RES/DECEL

When the RES/DECEL Swilch is depressed,
voltage ks applied to terminal 4 of the Cruise
Control ECU (Z121). This voltage signals the ECL
to disengage the system and the vehicle slows
down. When the switch is depressed a second
tirme, voltage is again apglied to the ECU and the
vehicle raturns to the previously set speed.

ELECTRICAL TROUBLESHOOTING MANUAL
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Speed Input

Terminal 11 of the Cruise Contral ECU (2121)
monitors the Venicle Speed output signal from the
Instrurnent Cluster (Z142) through the YK wire,
This signal is a pulsing voltage and its frequency
changes with vehicle speed.

System Disable

The Cruise Control System can be disabled in one
of four ways:

1. The Crulse Contral Switch (X1158) = put in the
0 position, removing power from the Cruise
Contral EGU (Z2121) and vacuum pump, and
erasing the set spead memaory.

2. The RES/DECEL Switch Is dapressed,
signalling the Cruise Contral ECU (Z2121) to
disangage the system.

3. The brake padal s depressed and a vacuuim
vakwe in the Brake Switch Vent Valve cpens
(%112}, This vents vacuum o the actuator
vahe and releases the throttle.

TOHLNOD 3SINHD



CRUISE CONTROL

»]

4. The Valtage applied to Cruise Contral ECU
(2121} terminal 2 is interrupted, causing the
Crulsa Contral ECLU (Z2121) to twrn off the
vacuum pump and de-eanargize the vacuum
solenold valve. This voltage path Is interrupted
whan the brake pedal is depressed, the
Clutch Pedal is depressed, or the vahicle is in
Park or Mautral. With the brake pedal
depressed, the Brake Switch Vant Valve
{¥112) moves to 1 and the circult ks
interrupted. With the vehicle in Park or Neutral
the Park/Meutral Position Switch (¥187)
enargizes the Cruise Control Lockout Relay
(K110 by grounding the relay’s coil. The
ralay then opens s contacts, interrupting the
circuit. With the clutch pedal depressed, the
Clutch Switch {(X200) moves to 1 and the
cireult is imterrupted.

Road Test

CAUTION: DO MOT ENGAGE CRUISE CONTROL
WHEN VEHICLE |5 BEING USED IN LOW
TRAMSFER GEARS

WARMIMNG: The use of cruise control &5 not
recommended on winding, snow covered orF
slippery roads, or in heavy traffic conditions where
aconstant speed cannot be malntained.

1. Start the engine and depress the Crulse
Conftrol Switch (X115) to activate the Cruise
Cantrol System. Accelerale to approximately
30 mph {50 kmy'h) and press the SET/ACCEL
Switch. Immediately release the switch and
ramove foot from the accelerator pedal. The
vehicle should maintain the speed at which
the SET/ACCEL Switch was pressed.

2. Press the SET/ACCEL Switch and hold at that
position. The vahicla should accelerata
smoothly until the switch is released. The
vehicle should now maintaln the new speed at
which the SET/ACCEL Switch was releasad.

3. Press the RES/DECEL Switch whila the vehicle
1% In the erulse control mode. The cruise
control should disengage. Slow to
approximatbely 35 mph (55 km/h) and press
the RES/DECEL Switch. Immediately releasa
the switch and remove oot from the
accalarator. The vehicle should smoothly
accalarale to the previously set speed.
Increase spead using the accelerator pedal.
Releasing the pedal should return the vehicle
lo the previcusly set speed.

1995 RANGE ROVER

Dapressing the brake pedal should
immediately disengage the Cruise Control
Syatern and returm the vehlele 1o driver's
control at accelerator pedal. Prass the
RES/DECEL Switch and the vehicle should
accalerala to the previously set speed without
opearation of the accelerator pedal.

Press the RES/DECEL Switch and allow the
vehicle to decalarate to balow 26 mph (42
kmy/h). Press the RES/DECEL Switch and the
Crulse Contral System should remain
dizengaged.

Prass the SET/ACCEL Switch below 28 mph
{45 kmyh) and the Crulse Control System
should remain disengaged. Accalerate the
vehicle above 28 mph (45 kmyh), press the
RES/DECEL Switch and remove foot from the
accalerator pedal, The vehicle should
smoothly adjust to the previously memornzed
spaed.

Pressing the Cruise Control Switch (X115)
should immediately disengage the Cruise

Control System and erase the previously set
speed from ECU mamory.
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Cruise Control (Manual Transmision)
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CIRCUIT OPERATION

Selactor Intarlock

Whan the gear salector i3 in the park position, the
solencid inside the Transmission Range Selactor
Switch (Z2110) Is de—enargized and prevents the
salector from being moved into another gear. To
free the saelactor, the Igniticn Switch (X 134) must
e in position |1 and the brake pedal must ba
depressed. When this occurs, voltaga from Fuse
F1 s applied to the Transmission Range Selector
through the cosed Stop Lamp Switch (X168). The
solancid inside the Transmission Range Selactor
Switch iz grounded at E200 through the selector
switch, the KS wire and the B wire. The solenoid
than enargizes, frosing the selactor.

Ignition Key Interlock

On vehicles equipped with the intarlock safaty
featura the vahicle must be in park and the transfiar
case in high or low gear bafora the kay can be
remgved from the ignition. If the gear selector or
transfer gear are out of gaar, the kay must ba
cyched before removal.

If the wehicla s not in park, voltage from Fuse F12
15 applied to the Key Barrel Switch (X230) through
the closed contacts of the Transmission Range
Selector Switch (21100 Whan the Ignition Swiich is
placed in the 0 position, the Kay Barral Switch
(®230) closes to enargize the solencid and prevent
ke ramoval.

If the key Is in the ignition and the transfer box is in
the neutral position, Interlock Relay 1 (K153} s
de—anerglzed since the relay coll 13 not groundad
by the Transfer Box Position Switch (X175). When
the relay s de—anerglzed, vollage Is applied to the
Key Barral Switch (X230} through the relay's switch
comacts and the Key—In Switch (X229} causing the
solenaid to energlize and prevant key removal.

If the transfer box is in the “H" or "L position, the
Intariock Realay 1 (K153) is enargized, since the
relay coll is groundad by the Transfer Box Position
Switch (X175). When the relay 13 energized,
voltage to the Key Barral Switch (X230 Is
imterrupted. The kgnition Kay Lock Solanokd (K191)
is then disabled, allowing removal of the key.

If the Transfer Box is switched o “N° position, tha

Transfer Box Warning Ralay (K188) is
de—anargized, providing ground to the Multifunction

ELECTRICAL TROUBLESHOOTING MANUAL

ETM C1

Unit {Z148). An internal sounder provides a
warning chima o the drivar.

Transfer Box Interlock

The Transfer Box Intarlock Safaty feature is
designed to prevent the transfer case shifter from
bedrg shifted out of “H” o "L" unless the vehicla's
gear selactor s in the neutral position.

WWhen the gear selector is placed in the nautral
position, voltage Is applied to the Interock Relay
2's coll through the Transmission Range Salactor
Switch (Z2110). The relay’s coil is grounded through
the ParkMeutral Position Switch (X187,

Interlock Relay 2 now anerglzos and applies
voltage from Fusa F13 to the Transfer Box
Solencid (K154). When the Transfer Box Solanold
(K154} iz anergized the ransfer box shifter can ba
operatad.
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Ignition and Shift Interlock
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Ignition and Shift Interlock
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Anti-Lock Brake System
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Engine Coolant Temparalure Gauge

The Engine Cooclant Temperature Gavge Sensor
{¥114) has approximatehy 200 chms resistance
winen the coolant terperature Is low. As coolant
temperalure increases, the resistance of the
sensor decreases. This varying resistance causes
the currant throwgh the sensor to change and the
gauge o register the tempearatura. When the
caolant is hat, the resistance of the sensor |s
approximately 10 ohms.

Fuel Gauge

When tha fuel tank level |5 low, the reskstance aof
the fuel gauge sender is approximately 220 ohms.
Az the fuel level increases, the resistance of the
sender decreases, causing the gauge Lo register
the change. When the fuel tank is full, the
reslstance of the sender is approximately 10
ohms. When the fuel gauge sender's resislance
falls below approximately 25 ohms (5 liters/1.5 US
gallons), the fual warning lght will illuminate to
wiarn the driver.

Speadometar

The Vehicle Speed Sensor (X190) sends a signal
to the speedometer in the form of vollage pulses.
The pulzes are filtered by a Vehicle Speed Sensor
Bufter inside the speadometer. The vollage
allernates between battery voltage and 0 volis &
times par wheal revolution. The speed sensor
signal Is also sent to the Cruise Contral ECU
{2121}, Engine Control Module (Z132), Memory
Seat ECU (Z2146), Alr Suspension ECU (Z2168), the
Service Reminder Unit (MAS) (2128), and the
Multifunction Unit (MFU) (Z2148) (Persian Gulf
Countries).

Tachometar

The tachometer displays engine speed in rpm.
Voltage pulses are taken fram the Ganerator
{2106} and are generated when the engine drive
belt turns the Generator pulley. The tachometer
responds to the frequency of the voltage pulses,
which increases proportionally to that of the
angine spaod.
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CIRCUIT OPERATION

Charge Warning Light

The charge warning light receivas battary voltaga
with the lgnition Switch (X134) in position 1. This
warning lght ks grounded by the Ganerator (Z2106)
if the Ganerator is not producing normal power
output or the Generator stops turning.

ABS Warning Light

The ABS warning light recetves battery voltage with
the Ignition Switch (X134) in position |11t s
grounded by the Anti-Lock Brake Systam ECLU
{Z10&) or the ABS Warning Relay (K103} in the
event of an ARS problem.

Brake Warning Light

The brake waming light recaelvas battery vollage
with the lgnition Switch (X134) in position Il It is
grounded by the Brake Fluld Level Switch (£111)
whan the brake fluid level is low. It may also be
grounded through the Right Fromt and Right Rear
Inboard Brake Pads (B129, B155), and tha
Handbrake Diode (Z197) whan the Handbrake
Switch (X191) ks closed. The warning light is also
grounded by the Anti-Lock Brake Systam ECLU
{Z10&) or by the ABS Pressure Switch Unit {2104)
im the evant of an ABS systam problem. Whean the
Right Front or Right Rear Inboard Brake Pad
(B129, B135) Is in nead of replacemeant, the brake
warning light iz grounded through the Right Front
or Right Rear Inboard Brake Pad (81289, B135).

il Pressure Warning Light

The oil pressurea warning light recevas battary
voltage with the lgnition Switch (X134} In position
I1. If ther emgine oil pressura is very low, tha Qi
Prassure Switch (X149} will apply ground to the
warning lght.

Transmission/Transfer Box Oil Temperature
Warning Light

The ransmission/transier box ol temperature
warning light iz grounded by the Automatic
Transmission Ol Temperatura Switch (X108) when
the temparatura of tha transmisskon fluld axcaods
130°C (266°F). The warning light iz also grounded
by the Transfer Box Ol Temperature Switch (X174)

ELECTRICAL TROUBLESHOOTING MANUAL

whan the temparatura of the transfer box fluid
exceads 145°C (266°F). Tha Bulb Check Relay
(KAT3) will Hluminata the warning light when the
vehicle is first started to test the bulb_

Patrol
Malfunction Indicater Lamp (Check Enging)

Tha Malfunction Indicator Lamp {Check Engine) is
groundad by the Engine Contrad Module (ECM)
(Z132) when a diagnostic trouble code s sat.

Diesel
Glow Plug Indicator

The Glow Plug Indicator is grounded by the Glow
Pleg Timar Unit (£135) 1o indicate that the Glow
Plegs have bean activated.
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WARNINGS AND INDICATORS (EXCEPT NA

|

Hazard Indicator

If the Hazard Switch (X220) is daprassed, a pulsing
vollage Is applied 1o the Hazard Indicator which s
parmanantly groundad by ground E200.

Diraction Indicator

If ther Direction Indicator Switch (X116} is turned
on, a pulsing voltage is applied from the Flasher
Unit {Z128) to the Direction Indicator which is
parmanantly groundad by ground E200.

Trailer Indicator

With the Direction Indicator Switch (X116} turnad
on, tha Flasher Unit {£128) also applies a pulsing
voltage to the Traller Indicator which is permaneantly
groundad by ground E200.

SRS Indicators

Tha SRS Indicators are controlled by tha Air Bag
Diagnostic Control Modula (Z151) and tha SRS
Indicator Control Clroult of the Instrumant Cluster
{Z2142) to indicata SRS Systam faults.

Low Fuel Warning Indicator

‘When the fual gauge sender's reslistance falls
balow approximately 25 Ohms (6 ters/1.5 US
gallons), the Low Fuel Waming Indicator will
Hlluminate to warn the driver.

Main Beam Indicator

With the Headlamps turned on tha Main Lighting
Switch (X 145), battery voltage is applied to the
Main Beam Indicator which Is also permaneantly
groundad by ground E200.

TC Warning Light

Tha TC warning light will ba on for up to 60
saconds while the system is active. Aftar 60
saconds of TC operation, the TC warning light will
bagin to flash to inform the driver that the systam
has bean shut down to allow the brakes o cool. If
the TC warning light stays on continuously for more
than 60 seconds, a fault in the system is indicated.
Tha TC warning light receives battery voltage with
the lgnitkon Switch (X134) in position . A ground
supply is provided by the A B.S. ECU (Z108) whan
the TC system is active.

1995 RANGE ROVER

Air Suspension Indicator

If the Al Suspansion ECL (Z165) detects a fault in
the system, the ECU will inform the driver by
intarmittently grounding the Waming Lamp Ralay
{K155) for 30 seconds. This causes tha Air
Suspension Indicator to flash for 30 seconds. Aftar
30 seconds the indicator will remain on until the
repair Is made.

Fasten Seat Belt Indicator

Tha Fasten Seat Bell Indicator receives baltery
visltage with the lgnition Switch (X134) in position
1. The indicator Is also groundad through the
Multifunction Unit (MFLY) (2148) and the Driver's
Seal Buckle Switch (X120). If the Driver's Saat Balt
s buckled the Driver's Seat Belt Buckle Switch
opens and the Indicator turns off.

ELECTRICAL TROUBLESHOOTING MAMNMUAL
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I
TROUBLESHOOTING HINTS

If more than ome warning light is out, check power
and ground wires comman to all affected warming
lighits. If thay ara OK, replace Instrumant Clustar
(£142).

If the Brake Warning Light does not oparate at all,
check Instrument Cluster {2142) and K Wire.

For Australian Vehbclas:

If the Brake Warning Light, the Catalyst Warning
Indicator, and the Transmission Box Oil
Temparatura Warning Light don't llumenate, as a
bulb test, with igniticn on, replace Instrument
Cluster {Z142). If all thrae indicators dont turn off
with the engine running, replace Instrument Cluster
(£142).

|
SYSTEM DIAGNOSIS

17. If thee Charge Warning Light does not oparata,
go o Saction B1.

18. If the Oil Prassure Waming Light remains
iluminated with the ol prassure OK, do Test A

14, If the Malfunction Indicator Lamp (Check
Engina) does not operate, do Test B.

20. I the Glow Plug Indictor doas not operate, do
Test C.

21. If the Brake Warning Light does not oparate
with the braka fluid lavel low, do Test D.

22 If the Brake Waming Light does not oparate
with an ABS problem, do Test E.

23. If the Brake Waming Light does not oparate
with the handbrake applied, do Test F.

24. The TransmissionTransfer Box Ol
Temperature Warning Light i illuminated as a
bulb test with the lgnition Switch (X134} in
position L If the light does not illuminate, do
Tast G.

25, I the Transmission Transfer Box Oil
Temperature Warning Light ks illuminated with
both the Transfer Box Oil Temperatura and the
Automatic Ol Tamperature OK, do Test H.

2G. If the Fasten Seat Balt Indicator does not
oparata with the Ignition on, do Test 1.

27 If awarning light exhibits any symptom mot
mantioned above, check the associated bulb,
wires, switches, and componants.

ELECTRICAL TROUBLESHOOTING MANUAL
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|
CIRCUIT OPERATION

Charge Warning Light

The charge warning light recelves battery voltage
with the lgnition Switch (X134) in position 1. This
warning light Is grounded by the Generator (2106)
if the Ganerator is not producing normal power
output of the Ganerator stops urning.

ABS Warning Light

The ABS warning light receives battary voltage with
the Ignition Switch (X 134) in position |, 1t is
grounded by the Anti-Lock Brake Systam ECU
(Z108) or the ABS Warning Relay (K103} in the
event of an ARS problem.

Brake Warning Light

The brake waming light recelves battery voltage
with the lanition Switch (X134) in positon I It i
grounded by the Brake Fluid Level Switch (X111)
when the brake fluld level Is bew. ) may also be
grounded through tha Right Fromt and Right Rear
Inboard Brake Pads (B129, B155), and tha
Handbrake Diode (Z197) whan the Handbrakea
Switch (X191) ks closad. The warning light is also
grounded by the Anti-Lock Brake System ECLU
(Z108) or by the ABS Prassura Switch Unit {Z104)
im the evant of an ABS systam problem.When the
Right Front or Right Rear Inboard Brake Pad
(B129, B135) is in nead of replacemant, the brake
warning light ks grounded through the Right Front
or Right Rear Inboard Brake Pad (B129, B135).
The brake waming light is grounded by a 3 second
timer as a bulb check.

il Pressure Warning Light

The ofl pressure warning light recelves battery
voltage with the Ignition Switch (X134} In position
11, If ther emgine oil pressura i very low, the Qi
Prassure Switch (X149} will apphy ground 1o tha
warning lght.

Transmission/Transfer Box Oil Temperature
Warning Light
The ransmission/transier box ol temperature

warning light iz grounded by the Automatic
Transmission Ol Temperatura Switch (X108) when

the temparatura of tha transmission flukd axcaods
130°C (266°F). The warning light is also grounded
by the Transfer Box Ol Ternparatune Switch (X174)
whan the tempearatura of the transfer box fluid
excasds 145°C (266°F). The Bulb Check Relay
(KA73) will lluminata the warning light when the
vahicle is first started to test the bulb.

Malfunction Indicator Lamp (Check Enging)

Tha Malfunction Indicator Lamp {Check Engine) is
grounded by the Engine Control Module (ECRM)
(Z132) when a diagnostic troubla code is sat.

Service Reminder Indicator

The Service Reminder Indicator recelves battery
voltage with tha lgnition Switch (X134) In position
Il. The Sarvice Raminder Unit (2126} grounds the
Service Remindear Indicator whan the vehicke
raguires service. The Service Reminder Indicator is
also grounded by a 3 second timer as a bulb
check.

ELECTRICAL TROUBLESHOOTING MANUAL
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WARNINGS AND INDICATORS (NA

|

Hazard Indicator

If the Hazard Switch (X220) is daprassed, a pulsing
vollage Is applied 1o the Hazard Indicator which s
parmanantly groundad by ground E200.

Direction Indicator

If ther Direction Indicator Switch (X116} is turned
on, a pulsing voltage is applied from the Flasher
Unit {Z128&) to tha Direction Indicator which is
parmanantly groundead by ground E200.

Trailer Indicator

With the Direction Indicator Switch (X116} turned
on, tha Flashar Unit {Z128) alzo applies a pulsing
voltage to the Traller Indicator which is permanantly
grounded by ground E200.

SRS Indicators

Tha SRS Indicators are controlled by the Air Bag
Diagnostic Control Unit (Z2151) and the SRS
Indicator Control Circuit of the Instrument Clustar
{2142} 1o indicate SRS System faulls.

Low Fuel Warning Indicator

‘When the fual gauge sender's resistance falls
below approximately 25 Ohms (G lers1.5 US
gallons), the Low Fuel Warming Indicator will
Hluminate to warm the driver. The Low Fual Warning
Indicator ks grounded by a 3 second timer a3 a bulb
chack.

Main Beam Indicator

With the Headlamps turned on tha Main Lighting
Switch (X 145), battery voltage is applied to the
Main Beam Indicator which Is also permaneantly
groundad by ground E200.

ETC Waming Light

Tha ETC warning light will ba on for up to 60
saconds while the system is active. Aftar 60
saconds of ETC operation, the ETC warning light
will bagin to flagh to inform the driver that the
system has baan shut down to allow the brakes o
cool. If the ETC warning light stays on continueously
for more than 60 seconds, a fault in the system is
indic:atad.

1995 RANGE ROVER

Air Suspension Indicator

If the Al Suspansion ECL (Z165) detects a fault in
the system, the ECU will inform the driver by
intarmittently grounding the Waming Lamp Ralay
{K155) for 30 seconds. This causes tha Air
Suspension Indicator to flash for 30 seconds. Aftar
30 seconds the indicator will remain on until the
repair Is made.

Fasten Seat Belt Indicator

Tha Fasten Seat Bell Indicator receivas baltery
voltage with the Ignition Switch (X134) in position
1. The indicator Is also groundad through the
Multifunction Unit (MFL) (Z2148) and the Driver's
Soat Buckle Switch (X120). If tha Driver's Saat Balt
5 bucklad the Driver's Seat Bell Buckla Switch
operns and the Indicator turns off.

ELECTRICAL TROUBLESHOOTING MAMNMUAL
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ETM F3

I
CIRCUIT OPERATION

Washar

The Rear Screen Wash Pump (M119) motor |s
grounded at all imes. The motor runs when
battary voltage s applied to the motors through the
Rear Wash Swilch (X223} when the swilch is
switched 1o the WASH position.

Wiper

When the Rear Wipe Switch (X221) is pulled to tha
WIPE posithen, the Multifunction Unit (MFU) (2148)
applies ground to the Rear Wipe Relay (K183).
Battery voltage is then applied to the Rear Wiper
Matar (M120) fram Fuse F4_ If the wiper 15 turmed
off, battery vollage is no longer supplied from
Fuse F4. To allow the wiper to return to his parked
position, the windowlift ECU {(Z147) supplies
terminal 87a of the Rear Wiper Relay (K183} with
battery valtage for 30 seconds after the lgnition
has besn wrned off.
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0.5 | GwW 0.5 GR
Z213 Z212
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1995 RANGE ROVER

1.5 ‘ GR . i GW
w 3241 3239 »
115 ________ sz
r P126
| Fascia Fuse Box
1
|
1.5 | GR = —<| Hg-4 —<| HG-4 1.5 | Gw
|
|
-
1.0 Theft Alarm Sys- 1.0
tem
GR GW
5 & Except MAS & » Except NAS
52020 S2019
HJEG HJ&
0.5 GR 0.5 § GR 0.5 § GW 0.5 | GW
1§ C124 1 I C123
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Left Repaatar Right Repeater
Lamp Lamp
2 G109 2 G124 2 mm 2% C123
0.7 G 05 B 0.7 0 ) B
= -'I B115 r= --'I B128
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Direction Indicator Lamps

ELECTRICAL

HB ETM 1995 RANGE ROVER
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—4@ HE-4 4 HE-4
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15 | GR
1.5 | GW
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1% C213 a&C2i3
4 A C400 14 @ C212
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Trailer Auxiliary
1.0 GW
Socket
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I See Fuse Details
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r————— X167 GY
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ELECTRICAL
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1995 RANGE ROVER

|
CIRCUIT OPERATION

Front Blowear

With the lgniticn Switch (X134) in position 11,
battery voltage is applied to the lgnition Load Realay
{KAZT). The ralay s energlzed, applying battery
voltage to the Blowar Motor Relay (K188).

Whan the Fan Spead Switch (X179) iz turnad to
position |, ground is applied to terminal 85 of the
Blonwar Motor Ralay (K188). Tha relay is enargized,
applying battery voltage to terminal 2 of the Front
Blower Motor (M101). Ground Is applied to the
Front Blower Motor (M101) through all thraa
resistors of the Blowar Reslistor Unit (2112). The
Front Blower Motor (M101) then runs at low spaed.
Whan the Fan Spead Switch (X179) is turnad to
poaition |1, the Blower Motor Relay (K188) ramains
enargized. Battery voltage is still appliad to tarminal
2 of the Front Blower Motor (M101). Ground s now
applied to tha Front Blower Motor (M101) throwgh
two rasistors of the Blowar Resistor Unit (2112)
and the Fan Spead Switch (X179). Tha motor than
runs at the low—medium spead. When the Fan
Spead Switch (X179) is turned to position 11, the
Blowar Motor Ralay (K188) remains anergizad.
Ground is now appled to tha Front Blower Mator
{M101) through one rasistor of the Blowear Resistor
Unit (Z2112) and the Fan Speed Switch (X179). The
mofor then runs at the medium—high spead. Whan
the Fan Spead Switch (X179) is turned to position
IV, the Blower Motor Relay (K158) remains
enargized. Ground is now applied directly 1o the
Front Blower Mator (M101) through the Fan Spead
Switch (X179). The motor then rung at high spead.

Fraesh Air Mode

With the lgniticn Switch (X134} in position 1,
battery voltage Is applied to the lgnition Load Ralay
(K127}, The relay is energized, applying batlery
voltage to tha Alr Recirculation Solenold In—Ling
Fuse (P138) and Air Recirculation Solanoid (K123).
The solenold now opens the fresh air intake flap
allowring fresh air to enter the vahiclke cabin. Whean
the fresh alr intake flap has been fully opaned, the
mecroswitch inside the Alr Recirculation Solenoid
(K123} moves to the Frash Air position interrupting
the grownd supply. The solenold now stops and
ramaing in the Fresh Al position.

ELECTRICAL TROUBLESHOOTING MANUAL

With the lgnition Switch (X134} in position 11,
battary voltage is appliad to the lgnition Load Ralay
(KA27). The ralay iz anargized, applying battesy
voltage o the Air Recirculation Solenoid In—Ling
Fuza (P138) and Alr Recirculation Solanold (K123).
WYWhen the Air Supply Selactor Switch is moved 1o
Reckrculate Alr position, ground 1 applied 1o the Alr
Racirculation Solenokd (K123). The solendgid now
closas the fresh air intake flap allowing only the air
inside the vehicle cabin o circulate. When the frash
air intaka flap has been fully closed, the
microswilch inskde the Alr Recirculation Solenold
(K123) moves to the Recirculate Alr position
interrupting the ground supply. The solanold now
stops and ramaing in the Racirculate Alr position.
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BLOWER CONTROLS

1995 RANGE ROVER

P
-~

ETM

Heated Air

With the lgnition Switch (%134) In position 11,
battery voliage is applied to the Ignition Load Relay
{K127). Tha ralay is enargized, applying battary
voltage to the Laft Masimun Cool Switch (X267).
‘When the Laft and Right Temperature Controls ara
fturned 1o the maximum cool position, the Laft
Maximum Coal Switch (X287) and Right Maximum
Cool Swilch (X268) close. Battery voltage is now
appliad to the Water Valve (K208). The Watar
Valve (K208) closes and pravents haated anging
coolant from antesing the heater matrix. Whan ong
or both of the Temperature Controls are not in the
maximum cool position, battery voltage is not
applied to the Water Valve (K208). The valve then
opens and allows haatad angine coolant to amer
the heater matris.
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1995 RANGE ROVER

|
CIRCUIT OPERATION

Compressor Contral (Petrol)

With the lgniticn Switch (X134) in position 11,
battery voltage is applied to the lgnition Load Realay
{KAZT). The ralay s energlzed, applying battery
voltage to the Comprassor Clutch Ralay (K108)
and the AC Logic Relay (K170} Whan tha Fan
Spead Switch (X179) iz twrned 1o positions 1, 1, 11,
or IV and the Front &'C Switch (X225) is turnad
n, ground s provided to terminal 86 of the A/C
Logic Relay (K170) through the closed contacts of
the A/C Dual Pressure Swiltch (X102} and the Front
ANC Evaporator Temparatura Switch (101).

The ralay iz anergized, applying battery voltage 1o
terminal 21 of the Engine Controd Module (ECM)
(Z132), signalling the ECM that comprassor
oparation has baen requastad. The ECM than
provides ground to the coll of the Compressor
Clutch Raday (K108}, The ralay Is enarglzed,
applying battery voltage to the Comprassor Clulch
(KA0T). Comprassor Clutch oparation Is now
comtrollad by the status of the ASC Dual Prassure
Switch (X102) and the Front A/C Evaporator
Temperatura Switch (XX101).

The Front A/C Evaporator Temparature Switch
(X101} is fitted in the airfiow out of the front
evaporator 1o sense tha tempearawra of the extedor
fins. Should ice begin 1o form, due to ow
temperature, the switch will open. The AC Dual
Prassure Switch (X102} monitors refrigerant
prassure In the high pressure line, should pressura
becoma (oo high of too [ow tha switch will opan.
Whan ona or both of these switches opan the
ground supply to terminal 86 of the AMC Logic
Ralay (K170) will ba interrupted. The relay
de—energlzes, ramoving battery voltage from the
Enging Control Module (ECM) {£132), zignalling
the ECM that comprassor operation should be
turned off. Tha ECM removas the ground supply 1o
the coil of the Comprassor Clutch Relay {(K1048).
The ralay then de—anengizes, removing battery
voltage from the Comprassor Clutch (K107},
dizangaging the Comprassor.

ELECTRICAL TROUBLESHOOTING MANUAL
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COMPRESSOR CONTROLS

|

K2 ETM 1995 RANGE ROVER

Compressor Control (Diesal)

With the Ignition Switch (X134) in position |, battery
vollage Is applied 1o the Ignition Load Relay (K127).
Tharalay iz enargized, applying battery voltage to tha
Comprassor Clutch Relay (K108).

‘When the Fan Speed Switch (X179) is tumed 1o
positkens 1 1, 1L, o 1Y and the Front A/C Switch
{(X225) iz turned On, ground s provided to tarminal
56 of the Compressor Clutch Relay (K108) through
the closed contacts of the AC Dual Pressurg
Switch (X102}, The Front AXC Evaporator
Temperature Switch (X101), and the Comprassos
Clutch Cut—out Swilch (X253).

The relay is enargized, applying battery voltage to
the Compressor Clutch (K107). Compressor Clulch
operation is now controlled by the status of the AJC
Dual Pressura Switch (X102}, the Front A/C
Evaporator Temparature Switch (X101} and the
Comprassor Clutch Cut—out Switch (X255).

Tha Front A/C Evaporator Tamparature Switch
(X101) ks fitbed in the alrflow out of the front
avaporator to sensa the temperaurs of the axtarior
fins. Should ice bagin to form, due 10 low
tomiparatura, the switch will opan. The A/C Dual
Pressura Switch (X102) monitors rafrigarant
pressure in the high pressure ling, should pressure
become too high or too kow the switch will open.
‘When one or more of thase switches open, the
ground supply 1o terminal BE of the Comprassor
Clutch Relay (K108) will ba interrupted. The relay
de—enargizes, removing battary voltage from the
Comprassor Clutch (K107, disangaging the
Comprassor.
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Compressor Controls (Petrol)

P
N

ETM

—

1995 RANGE ROVER

K2-3
ET P125 ;
F3 Engine Compart-
30 A ment Fuse Box
Iq'p C116 1.5 | WG
See Fuse Details
18 8 C217
164 C217 S2941
1.0 | NG
30N 86 LCIM ;o) _ 85 )caz
30§ 86 | K108 30 1 85 |
—————— Comprassor _
p 85 Clutch Relay P 86
s7Y T EsYcam 87 r____iﬁ_" C242
0.5
10 | BG 05 BS 051 ¥B
33 _I!ll C243 GY
————-i 7132 11 § C217
Engine Control
0.5 | ¥B
I © = Module (ECM)
b———— o & C2073
5295w
I 0s 1 G
6.3 C26
Mot used 14 C2076

1 T C145

K107
IJZI—R Comprassor
Clutch
B
2 % C145
wole See Ground Dis-
’ tributi
" utien
£ E100
ELECTRICAL

TROUBLESHOOTING MANUAL

K170
AIC Logic Relay

X1

Front AJC Evap-
orator Tempera-
tura Switch

[11 =0°C({32°F
[2] =0°C{32°F




1995 RANGE ROVER

G

P125
30

0 A

1% C116
I See Fuse Details

16 @ C217
1.0 | NG
30

Engine Compart-
[l] F3 ment Fuse Box

K108
Comprassor
Clutch Relay

ﬂgElﬁ
64 C216

Mot used

1% G145

K107
J’-"‘E Comprassor

Cluteh

29 C145

10 | B

& E100

ELECTRICAL TROUBLESHOOTING MANUAL

See Ground Dis-
— tribution

86 f C241
059 G
2

C162

X259
Comprassor
Cluteh Cut—out

[1] (l L@

1 C2077
0.5 gL

B9 C2073
0.5 NO

K2-6

Switch

X101

Front AJC Evap-
orator Tempera-
ture Switch

[1] =0°C{(32°F)
[2]1 =0°C(32°F)

—>

(lesa1qg) sjonuo9 Jossaurdwon



Compressor Controls

ﬁi
N
m
-
=

Ki-4 Petrol
K2-5 Diesal

Y
0.5 | NO

A G181

X102

AJC Dual Pressure Switch
o [1] =32 Bar (455 psi)

i [2] = 2.07 Bar (30 psi)

19 C181
0.5 YB

£210
Condenser Fan Control
Dioda 2

0.5 | PB 0.5

Cooling Fans
4 @ czor3 PB

0.5 | NW
1 C2067

1.0 § NW
4

il
L}

.-

J s
_____ 5] 23 C2035

1995 RANGE ROVER

K2-3
1.25 | UR
22038 =
10 C2067
1.0 § UR
Blower Controls

263 & m——

0.5 § UR

Interior Lamps

Lig

£

X225
Front AJC Switch

ELECTRICAL

(1]
T Y \]:
Yo 3 Y cz025
10 N
2 W 2067
05 [N os Lwe
0.5
SIN5E 1 e————— Blower Controls
05 I N N
Z g C2027
ZO N
2 A C2022
i X179
! 1 e Fan Speed
I 0 v Switch coas
! i\ i
! . I Ses Ground Dis-
1 T c2022 I tribution
I Sea Ground Dis- I
I tribution I
£ E200 4 E200

TROUBLESHOOTING

MANUAL




1995 RANGE ROVER

|
CIRCUIT OPERATION

Condansar Fan Operation {Peatrol)

The Condanser Fans Motors (M113, M121) on
vahicles equippad with Petrol angines operate
whan any of the following conditions occuwr:

3. Coolant temperature excaads 100°C (212°F).
4. The air conditicning system Is oparating.

5. The Engine Control Modula (ECM}) {2132)
datermings that fuel temperature exceads
F0°C and coolant temperature exceads 110°C
after engine shutdown. Whan this occurs, the
fans are turned on for approximately 10
minutes after the enging s shut off.

Operation with High Coolant Tempearature
{Patrol)

Whan the Ignition Switch (X134} is in position |1,
battery voltage Is applied to the lgnition Load Realay
(K127}, The relay iz energized, applyving batlery
voltage to the Condenser Fan Relay (K10%) and
tha Fan Control Module (Z118). If the coolant
temperature axceads 100°C (212°F), the
Condensar Fan Coolant Temparature Switch
(®X113) closes and enargizes the Condenser Fan
Ralay (K108) by applying ground to the relay’s coil
Whan the relay is enargized, voltage from fusa F3
is applied to the Condanser Fan biotors (M113,
M121) through the relay's contacts.

Fan Operation with A/C (Petrol)

With the Ignition Switch (X134} in posktion |1,
battery voltage Is applied to the lgnition Load Ralay
(K127}, The relay is energized, applyving batlery
voltage to the Condenser Fan Ralay (K108). Whan
the Front A'C Switch (X225) is turnaed on and the
Fan Spaed Switch (X17%) Is furned to positions |,
I, 1, or IV, ground is applied to terminal 86 of the
Condensar Fan Relay. The relay energlzas,
applying battery voltage from fusa F3 o the
Condensar Fan Motors (M113, M121).

Operation with the Engine Off (Petrol)

The Engine Control Module (Z132) monitors fual
temperature and coolant temperature through
gansors. YWhen the ECM datermines tham fual
temperatura is above T0°C and coolant

ELECTRICAL TROUBLESHOOTING MANUAL

temporatura exceeds 110°C after anging
shutdown, the ECM will command fan oparation for
approximataly10 minutes. The ECM turns on the
fans by momentariby grounding the Fan Control
Module {Z118) through the BG wire. Whan the
timer unit is groundad, it starts a solid state timear
and begins to apply ground from its terminal 29 o
the Condanser Fan Ralay (K109) through the BP
wira_ With the Condenser Fan Relay enargized,
voltage from fuse F3 is applied o the Condenser
Fam Motors (M113, M121) through the relay
contacts.
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COOLING FANS

K5 ETM 1995 RANGE ROVER

Condenser Fan Operation (Diesal)

Thea Condenser Fan Motors (M113, M121) on
vahicles equipped with diesel engines operata
whan any ona of the following conditions oocur:

1. Coolant temperature exceads 100°C (212°F).
2. Tha AC is operating.

Condenser Fan with High Coolant Temperature
Operation (Diesal)

‘When the Ignition Switch (X134) is In position |1,
battery voltage ks appliad to the lgnition Load Relay
{K127). Tha ralay is enargized, applying baltery
violtage to the Condanser Fan Relay (K109). If the
coolant temperature exceads 100°C (212°F), the
Condenser Fan Coolant Temperature Switch
{X113) closes and energizes the Condanser Fan
Relay (K1049) by applying ground 1o the relay's coil.
‘When the ralay s energized, voltage from fuse F3
s applied to the Condenser Fan Motors (M113,
B1:21) through the relay's contacis.

Fan Operation with A/'C (Diesel)

With the Igntion Switch (X134) in position |1, battery
vollage Is applied o the Ignition Load Relay
{K127). Tha ralay is enargized, applying baltary
vollage to the Condanser Fan Relay (K103) when
the Front ASC Switch (X225) is turned on and the
Fan Spead Switch (X179) is turned 1o positions |,
I, 11, o IV, ground ks applied to terminal 86 of tha
Condenser Fan Ralay (K103). Tha ralay engrgizes,
applying battery voltage from fuse F3 to the
Condenser Fan Motors {(M113, M121).
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Cooling Fans (Optional A/C) (Diesel)
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1995 RANGE ROVER

|
CIRCUIT OPERATION

Voltage for window lift and sunroof oparation 1z
provided 1o the Window Lift ECU (Z2147) from
fuses F2 and F3. The Window Lift ECU Is
grounded through the B wire at ground E200.

Timeout Fealure

Fuse F18 applies voltage to the Window Lift ECU
terminal 3 when the ignition switch is on. When
the Ignition switch is turned off, the absence of
voltage at terminal 3 signals the Window Liftt ECU
to start the Umeout feature. When the timeout
featwre is activated, the Windaw Lift ECLU will allow

window and sunroof operation for an additional 45
seconds.

The timeout feature will be cancelled if the driver's
door s openad and then closed. The Window Lift

ECU monitors the driver's door positicn at terminal
7.

Front Window Operation

When a Front Window Switch is operated, the
switch grounds one of four Window Lift ECU input
terminals. This signals the Window Lift ECU to
apply voltage and ground to the respective
window motor. If the front window switch is held in
the down position for more than 1/2 second, the
axpress down feature is activated. Tha Window
Lift ECU will operate the window motor until it is
complataly lowerad.

Rear Window

The Window Litt ECU terminal E supplies vollage
to the Rear Window Console and door switches
for rear window operation.

When a window console switch is in the DOWN'
positian, voltage s applied to the window maotor
through the ‘up’ switch contacts. The window
malors operate because they are grounded
through the ‘down’ contacts of the window
cansole switch, When a switch s in the UP
position, the polarity applied to the window motor
is reversad, causing the maotor to run in the
opposite direction and the window to close.

ELECTRICAL TROUBLESHOOTING MANUAL

ETM L1

Rear Window |solation Switch (X187)

The Rear Window |solation Switch (X187) is
placed in series with the ground supply to the
Rear Window Door Switches (X188, X189). If the
isolation switch is opened, the ground supply is
Interrupted, praventing rear window oparation
using the rear door switches.
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1995 RANGE ROVER

|
CIRCUIT OPERATION

Fuzsas F1 and F5 supply voltage to the Central
Locking Contral Unit (Z2113). The contral unit is
grounded at terminal 11 to ground E200.

Inputs

The Central Locking Contral Unit {Z2113) monitors
the position of the front door locks through Input
swilches that are part of the Fromt Door Lock
Actuators (M114, M122). When the control unit
oS an input switch change position, the control
unit responds by locking or unlocking the doors and
the tailgate.

Lock

The Central Locking Contral Unit {2113) locks tha
doors and tha tailgate by momentarily applying
battery voltage to the actuators through the K wire.
The lock actuators are grounded by the Central
Locking Contral Unit throwgh the O wire. The
actuators now move 1o the locked position.

Unlock

To unlock the doors and the taikgate tha Central
Locking Control Unit (Z2113) momentarily applies
battery voltage to the actuators through the O wira.
The actuators are groundad by the Central
Locking Control Unit through the K wire. The lock
AClUAlors now uniock.

Fuel Flap

Whan the Fual Flap Release Switch (X125) Is
oparated, voltage from the Ignition Load Relay
(KA27) Is applied to the Fuel Flap Actuabor (M108)
through the switch, the YR wire and tha ¥P wire.
Woltage ks only applied whean the lgnition Switch s
not in Position |, t© kaap the fual flap from baing
opaned while driving. The actuator is groundad to
ground E403.
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ELECTRICAL

LS ETM 1995 RANGE ROVER
r P127
| s 13 Satellite Fuse
| F1 F5 Box 1
| 15 A 10 A
',
1.0 | P 0.7 | GK
0.5
SIAE B s 52017
I | GK HJ10
See Fuse De- o5l ek
tails
sy 3 ) C2a9
20 15 2113 _
Cantral Locking
Control Unit
R e e R e e e e e e e e e e e e B —y———— —r
11 2 i1 4 1) G289
0.5 JOY
Not usad
0.5 | REK 0.5 § OY 0.5 § KR
S
6 I 2| cC225
5215w " 5201
a W C501 CE01
RK
651 B & 4 C502 & f CEO2
0.5 YO
4 _ 5 A C507 58 44 C6O07
‘} Mi14 _—— Mi22
I Left Front Door - Right Front Door
[2]-! Lock Actuator 2 4 1 I Lock Actuator
=<1 Lock hemey==ad] Lock
B [2] Unlock 03l e [21 Unlock
3 Cs07 3 g Ce07
- 5204 05 B 0.5 B
I HJ10
o 5501 ® 5601
Sea Ground Dis- I See Ground Dis- I
| tribution | tribution |
A& E200 a E201 i

TROUBLESHOOTING MANUAL




1995 RANGE ROVER ETM LG
G 1211
( Central Locking
( Control Unit
N |
Mot used 7 8 Ca28g
,. 05 O 0sg K
4 ET]' c274 1.0
il O S2007
K HJ3
" g—8 —— & —— B —— aS52009 #——.— B — . B — & —-8B
HJ3
0.5 O 0s5] O 0.5 100 K
1.0 O 05 O 05| K 0.5 K
B & C501 ——— — & % C501
Cs0T I Cso07
*—@—P
M114
i‘? 8 g C601 Left Front Door 6 ¥ C601 ?7
LG4 Lock Actuator LE-4
L T
M122
Right Front Door
2 &% Ca06 Lock Actuator 3 @ C306
CTo1 CT06 CT06 CTo1
8314 -—‘_‘——@)j——. » » S35
1 1 2 2
Mi117
Left Rear Door
Lock Actuator
Ca01 Ca06 Ca06 Cao
1 1 2 2

M125
Right Rear Door
Lock Actuator

—>

ELECTRICAL TROUBLESHOOTING MANUAL

Buiyoo |euan



Central Locking
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1995 RANGE ROVER

|
CIRCUIT OPERATION

Whan the Ignition Switch (X134) I3 in position | or
II, the Right Seat Power Relay (K131) Is energizad,
applying ground to the Left Seat Power Relay
(K113)

The Left Seat Power Relay (K113) anargizaes,
applying battery voltage to the Left Front Seat
Control Switch (X152}

The Laft Front Seat Contred Switch (X152) controls
4 seal control motors via 8 switches. When each
switch is moved o operate its coresponding
motor, one seat switch applies ground while tha
other applies battery voltage to the respeciive seat
motor. Tha motor turns 1o adjust the saat in the
raguestad directon.

Passenger Seat

Battary voltage is applied 1o the Right Front Seat
Control Switch (X121} at all imas. When the
lgnition Switch (X134} Is in position | or [, the Right
Seal Powear Relay (K131) is energlzed, applying
ground to the Right Front Seat Control Switch
(X121). The Right Front Seat Control Switch
(X121} controls 4 seat control moloes via 8
switches. Whan aach switch is moved 1o operate
its corresponding motor, one seat swilch applies
ground while the other applies battery voltage o
the respactive seat motor. The motor turns to
adjust the seat in the requasted direction.
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1995 RANGE ROVER

|
CIRCUIT OPERATION

Whan the Ignition Switch (X134) s in Position 11,
voltage is supplied to the powear mirrars circuit by
fuse F15.

Left/Right Movement

Whan a selectad mirror is moved to the left by the
Mirrar Adjustment Switch (X148) the internal
comacts move o the “Left/Right Salect” and “Move
Left or Up" position. The internal solenold of the
salected mirfor actuators (M115, M123) Is
grounded at E201 throwgh the PW, WP, BK and BN
wires, the switch contacts, and the B wire. The
solendid s de—anergized bacausea the other side of
the coll is also grounded at E200 or E201 through
tha B wira. The de—enargized solenoid engages tha
motor inthe actuator with the Left/Right Gearbox.
Voltage is appliad to the salected mirfor actualor's
motor at terminal 4 through the SW and PR wiras.
The selscted mirror actuator's motor is groundad at
E201 through the PU, BU and BP wiras, tha switch
contacts, and the B wire. The mirror now moves
lft.

Whan a salectad mirsor is moved to the right by tha
Mirror Adjustmeant Switch (X146) the imernal
contacis remain in the “Left/Right Select” position
but move o the “Mova Right or Down® position.
The internal solenold of the selacted miror
actuator (M112, M113) remains de—enargized.
Woltage is now appled to tha selected mirmor
actuator's mator at terminal 5 through the PU, BL
and PB wiras. The selected mirror actuator’'s mobor
Is mow grounded at E201 through the PR and SW
wiras, the switch contacts, and the B wire. Since
the polarity of the voltage to the motor has been
ravarsad, the mirror now movas rght.

UP/Down Movement

When a selected mirror s moved up by the Miror
Adjustmant Switch (X146) the imarnal contacts
move to the “Up'Down Saelect” and “Move Left or
Lp” position. Voltage is applied o the infernal
solendgid of the salectad miror actuator through the
BN, BE, WE and PW wires. The solenold
enargizes bacausea the other side of the coill is
grounded at E200 or E201 through thae B wire. The
enargized solenoid engages tha molor in the
actuator with the Up/Down Gearbox. Voltage is

ETM M3

applied 1o the salectad mirmor actuator's motor at
terminal 4 through the 3W and PR wiras. The
salectad mirmor actuator's motor B grounded at
E201 through the BU, PU and BP wiras, the switch
contacts, and the B wira. The mirror now moves
up.

Whan a selected mirror iz moved down by the
Mirror Adjustmant Switch (X146) the internal
comtacts remaln in the “Up/Down Salect” position
but move to the “Move Right or Down” position.
The internal solenokd remains energlzed. Voltage s
now applied o the salactad mimor actuator's motor
at terminal 5 through the BU, PU and BP wiras.
The zelected mirror actuator's mobor i now
groundad at E201 through the PR and SW wiras,
the swilch contacts, and the B wire. Since the
polarity of the voltage to the molor has baan
revarsed, the mirmor now movas down.
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1995 RANGE ROVER

|
CIRCUIT OPERATION

Power and Ground

Fusa F4 applies battery voltage to retaln the
mamory circuit of the Memory Seat ECU (Z146) at
all times. Voltage to operate the seat motors
(M126, M127, M128, M129) and the mirmor
actuators (M115, M123) is supplied 1o the Memony
Seat ECU from fuses F2 and F3. The Maxl Fuse
MF3 supplies voltage to fuses F2 and F3
whenever the Left Seat Power Relay (K113) Is
gnargized. The relay is energized when the
driver's door Is open, causing the Left Front Door
Switch (X150) to ground the relay’s coll, or winan
the ignition is in position Il, causing the Right Seat
Paowar Relay (K131) to ground the Left Seat Power
Relay. The Memory Seat ECU is grounded at
ground E300 through the B wires.

Inhibit Inputs

The Memory Seat ECU (Z146) will not permit
movement to the memorized position when the
ignition is in position || unless the handbrake s
applied and venicle speed is below & Kmh.
Venicles eguipped with an automatic transmission
miust also be in PARK or NEUTRAL for oparation
e aceur.

The ECU monitors the Handbrake Switch (X191)
position at terminal C302/24. Whan the handbrake
l& In position 1, the brake s applled and ground |s
applied to the ECU terminal C302/24.,

Venicle speed is monitored by the ECU at terminal
C302/7 through the vehicle spead output signal
supplied by the Instrument Cluster (Z142).

The ECU monitors gear position through the
Park/MNeutral Position Switch (¥167). The switch
grounds the ECU at terminal S302/11 when the
transmission s in PARK aor NEUTRAL.

Seal Molors

4 reversible motors control seat position, with
gach motor controlling 1 plane of movement. The
Memaory Seat ECU (2148) applies baoth voltage
and ground to the motors based on the position of
the Driver Seat Control Switch (X121) or the
axacution of a memory position.

ETM M5

Memory Mirror Actuators (M115, M123)

Each Memaory Mirror Actuator contains 2 motors
which conftrols 1 plane of moverment. The Memaory
Seat ECU (Z1468) applies both valtage and ground
to the molors based on the position of the Mirror
Adjustiment Switch (X148) or the execution of a
memaory position.

ELECTRICAL TROUBLESHOOTING MANUAL
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Satting Memory

When the round, green memory set button is
depressed, terminal C324/1 of the Memaory Saat
ECU (Z148) is grounded through the switch
comtacts. This signals the ECU o record the seat
position as reported through the seatl position
sansors (X194, X195, X196, X197) and the mirrar
positions through the potentiometers of the
Memory Mirror Actuators (k115 M123).

When memory seat position switch 1 or 2 is
depressed, ECU terminals C324/3 or C324/2 are
grounded throwgh the switch. This signals the
ECU to record the current position as position ‘1'
or '2'. Subsequent depressions of memory seal
postion switch 1 or 2 will cause the ECU to move
the seat and mirrors to the position retained in
memory. The mamary can be cleared by selting a
new pasition or by remaoving Fuse F4 of the
Dilvar's Underseat Fuse Box (P108).

I
SELF TEST MODE

The Self Test Mode k= a test rautine the Memory
Seal ECU (Z148) performs when initialized. When
the ECU is commanded into the Self Test Mode, it
operates the seats and the mirrors in all planes of
travel. Perform the self test before attempling ary
diagnosis of the memory seal and mirror system,
The cause of a system fault can be narrowed
down through obsardation of the seats and mifrors
during the Self Test Mode. Before starting the Self
Test Mode, be sure to clear away everything from
the pathway of the seats,

To initialize the Salf Test Mode, do the following:
1. Park vehicle and open driver's door.
2. Press round, green mamory button 5 timas.

3. Press seal position buttans 1 and 2 In the
following saquence:
2=1-1-2
Seat and mirors will now move. The test is
completed when the seat and mirrors stop in the
mid-travel pasition.

If a motor did not operate at all during the test
saqueanca, that moter or its wirng is faulty. Ifa
mator moves in a plane and then suddenly stops,
a loss of the feadback position s indicated.
Procead to the System Diagnosis for further
testing.
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SYSTEM DIAGNOSIS

NOTE: Parform the Salf Test before parforming
any diagnosks on the memory seals and mirrors.

1. If the systermn will not paerform the Self Test, do
Test E, Left Front Seat Contral Switch (X121)
test.

2. I manual and memory seat functions are
totally Inoperative, check Maxl-Fuse® MF3 of
the Engine Compartment Fuse Box (P125),
and Fuses F2 and F3 of the Driver's Underseal
Fuze Box (P108). Do Test A if the fuses are
QK.

3. [ the systern does not retain memory seat or
milrror positions, do Test A, Memary Seat ECU
(Z146) power test.

4. If the memory seal system does not operate
whan the Ignition |s In position Il and the
handbrake is applied, do Test B {manual
transmission) or Test C (automatic
transmission).

5. If memony saat and mirror functions do not
operate but the seal does operate in some
modes manually, do Test E, Left Front Seat
Control Switch (X121) tesL

6. If all seat motors operate during the Sell Test
but do not operate whan the Left Front Seat
Canirol Switch (¥121) is used, do Test F.

7. I all mirror motors operate during the Self Test
but do not operate when the Mirror
Adjustment Switch ($148) Is used, do Test G.

8. If a seal motor moves during the Self Test and
then stops, replace the defective seal sansor
(%134, X195, X196, X197).

9. If a seat motor (M128, M127, M128, M129)
does not maove at all during the Self Test, do
Test J.

10. If a mirror motor does not move at all during
the Self Test, do Test K (Left Memary Mirror
Actuater, M115) or Test L (Right Mamory
Mirrar Actuator, M123).

11. If a mirrar motor moves during the Self Test
and then stops, do Tast H {Left Memary Mirrar
Actuater, M115) or Test | {Right Memory Mirror
Actuator, M123).
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