
directed through the integral relay and to the rear
window defogger grid lines and the heated side view
mirrors (if equipped). The grid lines heat the glass to
help clear the rear window and side mirror surfaces
of fog or frost.

An amber indicator in the rear window defogger
switch will illuminate to indicate when the EBL sys-
tem is turned on. The rear window defogger switch
contains the EBL system control circuitry including
the timer logic and the defogger relay.

NOTE: The EBL system turns off automatically after
ten minutes of initial operation. Each following acti-
vation cycle of the EBL system will last five min-
utes.

The EBL system will be automatically turned off
after an initial programmed time interval of about
ten minutes. After the initial time interval has
expired, if the rear window defogger switch is turned
on again during the same ignition cycle, the EBL sys-
tem will automatically turn off after about five min-
utes. The EBL system will automatically shut off if
the ignition switch is turned to the Off position, or it
can be turned off manually by pressing the rear win-
dow defogger switch a second time.

Repair of the rear window defogger grid lines, bus
bars, terminals or pigtail wires can be accomplished
using the Mopar Rear Window Defogger Repair Kit
(Part Number 04549275) or equivalent (Refer to 8 -
ELECTRICAL/HEATED GLASS/REAR WINDOW
DEFOGGER GRID - STANDARD PROCEDURE -
GRID LINE AND TERMINAL REPAIR).

DIAGNOSIS AND TESTING

ELECTRIC BACKLIGHT (EBL) SYSTEM

NOTE: Illumination of the defogger switch indicator
lamp does not necessary mean that electrical cur-
rent is reaching the rear glass heating grid lines.

NOTE: For circuit descriptions and diagrams of the
rear window defogger system, refer to 8W - WIRING
DIAGRAM INFORMATION.

Operation of the electric backlight (EBL) system
can be confirmed by the following:

(1) Turn the ignition switch to the On position. Set
the rear window defogger switch to the On position.
The rear window defogger operation can be checked
by feeling the rear window glass surface. A distinct
difference in temperature between the grid lines and
the adjacent clear glass should be detected within
three to four minutes of operation.

(2) If a temperature difference is not detected, use
a 12-volt DC voltmeter and contact the rear glass
heating grid terminal B with the negative lead, and
terminal A with the positive lead (Fig. 3). The volt-
meter should read battery voltage. If the voltmeter
does not read battery voltage, check the following:

• Confirm that the ignition switch is in the On
position.

• Make sure that the rear glass heating grid feed
wire and ground wire are connected to the terminals.
Confirm that the ground wire has continuity to
ground.

• Check the circuit fuse located in the power dis-
tribution center (PDC) and the control circuit fuse in
the junction block (JB). The fuses must be tight in
their receptacles and all electrical connections must
be secure.

(3) When the above steps have been completed and
the rear glass heating grid is still inoperative, one or
more of the following is faulty:

• Rear window defogger switch.
• Check for a loose wire connector or a wire

pushed out of a connector.
• Rear window grid lines (all grid lines would

have to be broken, or the power feed or ground wire
not connected, for the entire heating grid to be inop-
erative).

(4) If EBL system operation has been verified but
rear window defogger switch LED indicator does not
illuminate, replace the switch.

Fig. 2 Rear Window Defogger Switch - Typical
1 - ACCESSORY SWITCH BEZEL
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(5) If broken defogger grid lines are suspected, use
a 12-volt DC voltmeter and contact terminal B with
the negative lead and each rear glass heating grid
line at its mid-point with the positive lead. The volt-
meter should read approximately 6 volts at each grid
line mid-point C. If the voltmeter does not read
approximately 6 volts, repair the open grid line(s)
(Refer to 8 - ELECTRICAL/HEATED GLASS/REAR
WINDOW DEFOGGER GRID - STANDARD PROCE-
DURE).

REAR WINDOW DEFOGGER
SWITCH

DESCRIPTION
The switch for the rear window defogger (EBL)

system is located in the accessory switch bezel (Fig.
4). When the rear window defogger switch is acti-
vated, the timing circuit and relay integral to the
switch operate the EBL system.

When the integral relay is activated, current is
directed to the rear defogger grid lines and to the
heated side view mirrors (if equipped). The grid lines
heat the glass to help clear the surface of fog or frost.

OPERATION
An LED indicator will illuminate when the rear

window defogger switch is activated. When the
switch is activated, it energizes the integral timing

circuit, which then activates the integral rear win-
dow defogger relay. The integral relay controls the
current flow to the grids of the rear window defogger
and to the heated side view mirrors, when equipped.

NOTE: The EBL system turns off automatically after
ten minutes of initial operation. Each following acti-
vation cycle of the EBL system will last five min-
utes.

The EBL system will initially be on for approxi-
mately ten minutes or until the rear window defog-
ger switch or the ignition switch is turned off. After
the initial time interval has expired, if the defogger
switch is turned On again during the same ignition
cycle, the EBL system will automatically turn off
after about five minutes.

The rear window defogger switch and the rear win-
dow defogger LED indicator cannot be repaired and,
if faulty or damaged, the switch must be replaced.

Fig. 3 Grid Line Test - Typical
1 - REAR WINDOW DEFOGGER
2 - BUS BARS
3 - VOLTAGE FEED “A”
4 - VOLTMETER
5 - PICK-UP LEADS
6 - C.H.M.S.L. TRIM COVER
7 - PARCEL SHELF
8 - GROUND “B”
9 - MID-POINT “C”

Fig. 4 Rear Window Defogger Switch - Typical
1 - ACCESSORY SWITCH BEZEL
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DIAGNOSIS AND TESTING

REAR WINDOW DEFOGGER SWITCH

WARNING: On vehicles equipped with airbags, dis-
able the airbag system before attempting any steer-
ing wheel, steering column, or instrument panel
component diagnosis or service. Disconnect and
isolate the battery negative (ground) cable, then
wait two minutes for the airbag system capacitor to
discharge before performing further diagnosis or
service. This is the only sure way to disable the air-
bag system. Failure to take the proper precautions
could result in an accidental airbag deployment and
possible personal injury or death.

NOTE: The rear window defogger switch may be
tested in the vehicle or out of the vehicle, on a
workbench.

NOTE: For circuit descriptions and diagrams of the
rear window defogger system, refer to 8W - WIRING
DIAGRAM INFORMATION.

IN-VEHICLE TESTING
(1) Remove the rear window defogger switch from

the instrument panel, but leave the switch connected
(Refer to 23 - BODY/INSTRUMENT PANEL/ACCES-
SORY SWITCH BEZEL - REMOVAL).

(2) Turn the ignition switch to the On position.
(3) Using a voltmeter, check for battery voltage at

Pin 1 and 2 of the rear window defogger switch (Fig.
5).

(a) If OK, go to Step 4.
(b) If NOT OK, check the 10 amp fuse 6 in the

junction block (JB) and the 40 amp fuse 8 in the
power distribution center (PDC). If fuses are OK,

check the wiring circuits. Refer to 8W - WIRING
DIAGRAM INFORMATION.
(4) Check Pin 5, with rear window defogger switch

in the On position there should be battery voltage
and no voltage in the Off position.

(a) If OK, go to Step 5.
(b) If NOT OK, no voltage in the On position or

voltage in the Off position. Replace the rear win-
dow defogger switch (Refer to 23 - BODY/INSTRU-
MENT PANEL/ACCESSORY SWITCH BEZEL -
INSTALLATION).
(5) Press the rear window defogger switch to the

On position. The indicator lamp should come on and
remain on for approximately ten minutes. If the indi-
cator lamp fails to light or no voltage is present,
replace the rear window defogger switch (Refer to 23
- BODY/INSTRUMENT PANEL/ACCESSORY
SWITCH BEZEL - INSTALLATION).

BENCH TESTING
(1) Remove the rear window defogger switch (Refer

to 23 - BODY/INSTRUMENT PANEL/ACCESSORY
SWITCH BEZEL - REMOVAL).

(2) With switch removed from vehicle, use a
jumper wire and connect a 12 volt supply to Pin 1
and 2. Using a third jumper wire, ground Pin 3.
Refer to (Fig. 6) and the Rear Window Defogger
Switch and Harness Connector Pin Call-Out table.

(3) Follow the same procedures used for IN-VEHI-
CLE TESTING, except for step Step 2.

REAR WINDOW DEFOGGER SWITCH AND
HARNESS CONNECTOR PIN CALL-OUT

PIN FUNCTION

1 FUSED B+

2 FUSED IGNITION SWITCH OUTPUT
(RUN)

3 GROUND

4 PANEL LAMPS DRIVER

5 PANEL LAMPS DRIVER

Fig. 5 Rear Window Defogger Switch Harness
Connector

Fig. 6 Rear Window Defogger Switch Connector
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REAR WINDOW DEFOGGER
GRID

STANDARD PROCEDURE

GRID LINE AND TERMINAL REPAIR

WARNING: Materials contained in the Repair Kit
(Part Number 04549275) may cause skin or eye irri-
tation. The kit contains epoxy resin and amine type
hardener, which are harmful if swallowed. Avoid
contact with the skin and eyes. For skin contact,
wash the affected areas with soap and water. For
contact with the eyes, flush with plenty of water. Do
not take internally. If taken internally, induce vomit-
ing and call a physician immediately. Use with ade-
quate ventilation. Do not use near fire or flame.
Contains flammable solvents. Keep out of the reach
of children. Failure to follow the warnings could
result in possible personal injury or death.

Repair of the rear glass heating grid lines, bus
bars or terminals can be accomplished using the
Mopart Rear Window Defogger Repair Kit (Part
Number 04549275) or equivalent.

(1) Mask the repair area with masking tape so
that the conductive epoxy can be applied neatly (Fig.
7). Extend the epoxy application onto the grid line or
the bus bar on each side of the break.

(2) Follow the instructions in the repair kit for
preparing the damaged area.

(3) Remove the package separator clamp and mix
the two conductive epoxy components thoroughly
within the packaging. Fold the package in half and
cut the center corner to dispense the epoxy.

(4) For grid line repairs, mask the area to be
repaired with masking tape or use a template.

(5) Apply the epoxy through the slit in the mask-
ing tape or template. Overlap both ends of the break
by at least 19 millimeters (0.75 inch).

(6) For a terminal replacement, mask the adjacent
areas so the epoxy can be extended onto the adjacent
grid line as well as the bus bar. Apply a thin layer of
epoxy to the area where the terminal was fastened
and onto the adjacent grid line.

(7) Apply a thin layer of conductive epoxy to the
terminal and place it in the proper location on the
bus bar. To prevent the terminal from moving while
the epoxy is curing, it must be wedged or clamped.

(8) Carefully remove the masking tape or tem-
plate.

CAUTION: Do not allow the glass surface to exceed
204° C (400° F) when using a heat gun, or the glass
may fracture.

(9) Allow the epoxy to cure 24 hours at room tem-
perature, or carefully use a heat gun for fifteen min-
utes. When using a heat gun, hold it approximately
25.4 centimeters (10 inches) from the repair and do
not allow the glass surface to exceed 204° C (400° F).

NOTE: Do not attach the wire harness connectors
to the terminals until the curing process is com-
plete.

(10) After the conductive epoxy is properly cured,
remove the wedge or clamp from the terminal.

(11) Connect the wire harness leads to the grid
terminals and verify EBL operation.

Fig. 7 Grid Line Repair
1 - BREAK
2 - GRID LINE
3 - MASKING TAPE
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HEATED MIRRORS

DESCRIPTION
The optional heated mirror system is controlled by

the momentary rear window defogger switch on the
accessory switch bezel (Fig. 1). An amber indicator
lamp in the switch will illuminate to indicate when
the rear window defogger (EBL) system is turned on.

The heated mirror system only operates in concert
with the EBL system, and will be automatically shut
off after a programmed time interval of about 10
minutes. After the initial time interval has expired, if
the defogger switch is turned on again during the
same ignition cycle, the heated mirror system will
automatically shut off after about 5 minutes.

The heated mirror system will automatically shut
off if the ignition switch is turned to the Off position,
or it can be shut off manually by pressing the rear
window defogger switch a second time.

OPERATION
When the rear window defogger switch is pressed,

the rear window defogger (EBL) system becomes acti-
vated and an electric heater grid located behind the
glass of each of the outside rear view mirrors is ener-
gized. When energized, each of these heater grids
produce heat to help clear the outside rear view mir-
rors of ice, snow, or fog.

If the outside mirror heating grids are both inoper-
ative, refer to DIAGNOSIS AND TESTING - REAR
WINDOW DEFOGGER SYSTEM in his group. If
only one of the outside mirror heating grids is inop-

erative, Refer to 8 - ELECTRICAL/POWER MIR-
RORS - DIAGNOSIS AND TESTING.

The heating grid behind each outside mirror glass
cannot be repaired and, if faulty or damaged, the
entire power mirror assembly must be replaced.

Fig. 1 Rear Window Defogger Switch - Typical
1 - ACCESSORY SWITCH BEZEL
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HORN SYSTEM

DESCRIPTION
The horn circuit consist of a horn switch, horn

relay and horn.

OPERATION
The horn circuit feed is from the fuse to the horn

relay in the Power Distribution Center (PDC). The
PDC is mounted on the battery tray. When the horn
switch is depressed, it completes the ground circuit.
The horn relay coil closes contacts and allows current
to flow to the horn. The horn is grounded to the
headlamp ground connection.

DIAGNOSIS AND TESTING - HORN SYSTEM
Refer to Horn System Test table. If the horn does

not sound, check the horn fuse located in the Power
Distribution Center. If the fuse is blown, replace with

the correct fuse. If the horn fails to sound and the
new fuse blows when depressing the horn switch, a
short circuit in the horn or the horn wiring between
the fuse terminal and the horn is responsible, or a
defective horn switch allowed the horn to burn out is
responsible.

(1) If the fuse is OK, test horn relay. (Refer to 8 -
ELECTRICAL/HORN/HORN RELAY - DIAGNOSIS
AND TESTING).

(2) If the relay is OK, test horn. (Refer to 8 -
ELECTRICAL/HORN/HORN - DIAGNOSIS AND
TESTING).

CAUTION: Continuous sounding of horn will cause
horn to fail.

Should the horn sound continuously:
• Unplug the horn relay from Power Distribution

Center.
Refer to the appropriate wiring information.

HORN SYSTEM TEST TABLE

CONDITION POSSIBLE CAUSE CORRECTION

HORN SOUNDS CONTINUOUSLY.
NOTE: IMMEDIATELY UNPLUG HORN

RELAY IN THE POWER
DISTRIBUTION CENTER (PDC)

(1) HORN RELAY
INOPERATIVE.

(1) REPLACE HORN RELAY.

(2) HORN CONTROL
CIRCUIT TO RELAY

SHORTED TO GROUND.

(2) CHECK TERMINAL 41 IN PDC
FOR CONTINUITY TO GROUND. IF

CONTINUITY TO GROUND
INDICATES:

(A) STEERING WHEEL HORN
SWITCH/LEAD SHORTED TO

GROUND.
(B) WIRING HARNESS SHORTED
TO GROUND. FIND THE SHORT
AND REPAIR AS NECESSARY.
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CONDITION POSSIBLE CAUSE CORRECTION

(3) PINCHED HORN
SWITCH WIRE UNDER

DRIVER AIRBAG MODULE.

(3) REPLACE DRIVER AIRBAG.

(4) HORN SWITCH
INOPERATIVE

(4) REPLACE DRIVER AIRBAG.

HORN SOUND INTERMITTENTLY AS
THE STEERING WHEEL IS TURNED.

(1) HORN RELAY
CONTROL CIRCUIT X3 IS
SHORTED TO GROUND

INSIDE STEERING WHEEL.

(1) REMOVE DRIVER AIRBAG
AND/OR STEERING WHEEL.

CHECK FOR RUBBING OR LOOSE
WIRE/CONNECTOR, REPAIR AS

NECESSARY.

(2) PINCHED HORN
SWITCH WIRE UNDER

DRIVER AIRBAG

(2) REPLACE DRIVER AIRBAG.

(3) HORN SWITCH
INOPERATIVE.

(3) REPLACE DRIVER AIRBAG.

HORN DOES NOT SOUND (1) CHECK FUSE 18 IN
PDC

(1) REPLACE FUSE IF BLOWN
REPAIR AS NECESSARY.

(2) NO VOLTAGE AT HORN
RELAY TERMINALS 40 &

39, AND FUSE IS OK.

(2) NO VOLTAGE, REPAIR PDC AS
NECESSARY.

(3) OPEN CIRCUIT FROM
TERMINAL 43 OF THE

HORN RELAY TO HORN
SWITCH X3 CIRCUIT.

(3) REPAIR CIRCUIT AS
NECESSARY.

(4) HORN INOPERATIVE. (4) IF VOLTAGE AT HORN WHEN
HORN SWITCH IS PRESSED,

REPLACE HORN.

(5) HORN SWITCH
INOPERATIVE

(5) REPLACE DRIVER AIRBAG.

FUSE BLOWS WHEN HORN SOUNDS (1) SHORT CIRCUIT IN
HORN OR HORN WIRING

(1) REMOVE HORN RELAY, CHECK
FOR SHORTED HORN OR HORN

WIRING. DISCONNECT HORN WIRE
HARNESS TO ISOLATE SHORT
AND REPAIR AS NECESSARY.

FUSE BLOWS WITHOUT BLOWING
HORN

(1) SHORT CIRCUIT (1) REMOVE RELAY, INSTALL NEW
FUSE, IF FUSE DOES NOT BLOW
REPLACE HORN RELAY. IF FUSE
BLOWS WITH RELAY REMOVED,
CHECK FOR SHORT TO GROUND

WITH OHMMETER ON CIRCUIT
BETWEEN TERMINALS 40 & 39

AND THE FUSE TERMINAL. REPAIR
AS NECESSARY.

NOTE: FOR WIRING REPAIRS,
REFER TO WIRE DIAGRAMS.
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HORN

DIAGNOSIS AND TESTING - HORN
(1) Disconnect wire connector at horn.
(2) Using a voltmeter, connect one lead to ground

terminal and the other lead to the positive wire ter-
minal (Fig. 1).

(3) Depress the horn switch, battery voltage
should be present.

(4) If no voltage, refer to Horn System Test. If volt-
age is OK, go to Step 5.

(5) Using ohmmeter, test ground wire for continu-
ity to ground.

(6) If no ground repair as necessary.
(7) If wires test OK and horn does not sound,

replace horn.

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove the right side headlamp (Refer to 8 -

ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
HEADLAMP UNIT - REMOVAL).

(3) Disconnect the harness connector.
(4) Remove the one screw holding the horn assem-

bly to vehicle (Fig. 2).

INSTALLATION
(1) Install horn assembly to the vehicle.
(2) Reconnect the harness connector.
(3) Install the headlamp (Refer to 8 - ELECTRI-

CAL/LAMPS/LIGHTING - EXTERIOR/HEADLAMP
UNIT - INSTALLATION).

(4) Connect the battery negative cable.

HORN SWITCH

DESCRIPTION
The horn switch is mounted between the outer and

inner cover of the Driver Airbag.

OPERATION
When the Driver Airbag is pressed, the horn switch

makes contact to ground. The ground signal is car-
ried to the horn relay and the horn sounds.

DIAGNOSIS AND TESTING - HORN SWITCH

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, REFER TO ELECTRICAL, RESTRAINTS
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

(1) Remove horn relay from the Power Distribution
Center.

(2) Using ohmmeter, connect one lead to ground
and the other lead to cavity 41 of the power distribu-
tion center. Refer to Wiring Diagrams.

(3) Depress horn switch, should have continuity. If
no continuity go to Step 4.

(4) Test continuity at horn switch, remove the
Driver Airbag. (Refer to 8 - ELECTRICAL/RE-
STRAINTS/DRIVER AIRBAG - REMOVAL).

(5) Using ohmmeter, connect one lead to the air-
bag module ground and the other lead to B+ wire.

(6) Depress horn switch, and the meter should
show continuity. If no continuity, replace the Driver
Airbag. If OK, repair as necessary.

Fig. 1 Horn Harness Connector

Fig. 2 HORN MOUNTING
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REMOVAL

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, REFER TO ELECTRICAL, RESTRAINTS
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

(1) Disconnect and isolate the battery negative
cable.

(2) Remove the Driver Airbag (Refer to 8 - ELEC-
TRICAL/RESTRAINTS/DRIVER AIRBAG -
REMOVAL).

(3) Clip off strap tie holding the horn switch wire
to the airbag.

(4) Remove the horn switch wire connector from
airbag.

(5) Remove four torx screws from top side of air-
bag.

(6) Fold airbag module cover down to expose the
horn switch.

(7) Lift the horn switch off indexing tabs and
remove from vehicle.

INSTALLATION

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, REFER TO ELECTRICAL, RESTRAINTS
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

(1) Install horn switch to the indexing tabs on the
airbag.

(2) Install screws to the top of airbag.
(3) Reconnect horn switch connector to airbag.
(4) Install the airbag module (Refer to 8 - ELEC-

TRICAL/RESTRAINTS/DRIVER AIRBAG - INSTAL-
LATION).

(5) Connect the battery negative cable.
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IGNITION CONTROL

DESCRIPTION - IGNITION SYSTEM

NOTE: All engines use a fixed ignition timing sys-
tem. Basic ignition timing is not adjustable. All
spark advance is determined by the Powertrain
Control Module (PCM).

The ignition system used on these engines is
referred to as the Direct Ignition System (DIS). The
system’s three main components are the coils, crank-
shaft position sensor, and camshaft position sensor. If
equipped with the coil on plug ignition system it uti-
lizes an ignition coil for every cylinder, it is mounted
directly over the each spark plug.

OPERATION - IGNITION SYSTEM
The crankshaft position sensor and camshaft posi-

tion sensor are hall effect devices. The camshaft posi-
tion sensor and crankshaft position sensor generate
pulses that are inputs to the PCM. The PCM deter-
mines engine position from these sensors. The PCM
calculates injector sequence and ignition timing from
crankshaft & camshaft position. For a description of
both sensors, refer to Camshaft Position Sensor and
Crankshaft Position Sensor.
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SPECIFICATIONS

FIRING ORDER - 2.0/2.4/2.4 TURBO

IGNITION COIL

Coil Manufacture
Primary Resistance at 21°C-27°C
(70°F-80°F)

Secondary Resistance at 21°C-27°C
(70°F-80°F)

Weastec (Steel Towers) 0.45 to 0.65 Ohms 11,500 to 13,500 Ohms

Diamond (Brass Towers) 0.53 to 0.65 Ohms 10,900 to 14,700 Ohms

Coil Polarity Coil Polarity

8I - 2 IGNITION CONTROL PL/SRT-4

IGNITION CONTROL (Continued)



SPARK PLUG CABLE RESISTANCE
1.6L

CABLE RESISTANCE

#1 2746 ohms— 8533 ohms

#2 2532 ohms— 7352 ohms

#3 3386 ohms— 10,453 ohms

#4 3632 ohms— 11,191 ohms

2.0/2.4L

CABLE RESISTANCE

#1, #2, #3, #4 2280 ohms— 7290 ohms

2.4L TURBO

CABLE RESISTANCE

#1,#2, #3 2280 ohms— 7290 ohms

#4 2686 ohms— 8062 ohms

SPECIAL TOOLS - EXPORT

AUTOMATIC SHUT DOWN
RELAY

DESCRIPTION
The ASD relay is located in the PDC (Fig. 1). The

inside top of the PDC cover has label showing relay
and fuse identification.

OPERATION
The Automatic Shutdown (ASD) relay supplies bat-

tery voltage to the fuel injectors, electronic ignition
coil and the heating elements in the oxygen sensors.

A buss bar in the Power Distribution Center (PDC)
supplies voltage to the solenoid side and contact side
of the relay. The fuse also protects the power circuit
for the fuel pump relay and pump. The fuse is
located in the PDC. Refer to the Wiring Diagrams for
circuit information.

The PCM controls the ASD relay by switching the
ground path for the solenoid side of the relay on and
off. The PCM turns the ground path off when the
ignition switch is in the Off position. When the igni-
tion switch is in On or Start, the PCM monitors the
crankshaft and camshaft position sensor signals to
determine engine speed and ignition timing (coil
dwell). If the PCM does not receive crankshaft and
camshaft position sensor signals when the ignition
switch is in the Run position, it will de-energize the
ASD relay.

PROTECTIVE SLEEVE

Fig. 1 Power Distribution Center (PDC)
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REMOVAL
The relay is located in the Power Distribution Cen-

ter (PDC) (Fig. 2). The PDC is located next to the
battery in the engine compartment. For the location
of the relay within the PDC, refer to the PDC cover
for location. Check electrical terminals for corrosion
and repair as necessary.

CAMSHAFT POSITION
SENSOR

DESCRIPTION
On 2.0/2.4L engines the camshaft position sensor

attaches to the rear of the cylinder head. On 1.6L
engines it is mounted on the front side of the cylin-
der head. The PCM determines fuel injection syn-
chronization and cylinder identification from inputs
provided by the camshaft position sensor (Fig. 3) and
crankshaft position sensor. From the two inputs, the
PCM determines crankshaft position.

OPERATION
The PCM sends approximately 5 volts to the hall

affect sensor. This voltage is required to operate the
hall effect chip and the electronics inside the sensor.
A ground for the sensor is provided through the sen-
sor return circuit. The input to the PCM occurs on a
5 volt output reference circuit.

On 2.0/2.4L engines a target magnet attaches to
the rear of the camshaft and indexes to the correct
position. The target magnet has fourteen different
poles arranged in an asymmetrical pattern (Fig. 4).
As the target magnet rotates, the camshaft position
sensor senses the change in polarity (Fig. 5). The
sensor output switch switches from high (5.0 volts) to

low (0.5 volts) as the target magnet rotates. When
the north pole of the target magnet passes under the
sensor, the output switches high. The sensor output
switches low when the south pole of the target mag-
net passes underneath.

On 1.6L a raised platform on the cam sprocket
serves as a target. When the sensor detects the step,
the input voltage from the sensor to the PCM
switches from high (5 volts) to low (0.3 volts). As the
step returns away from the sensor, the input voltage
switches back to high (5 volts).

Fig. 2 Power Distribution Center (PDC)

Fig. 3 Camshaft

Fig. 4 Target Magnet—Typical
1 - CAM MAGNET/TARGET
2 - CAMSHAFT POSITION SENSOR
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The sensor also acts as a thrust plate to control
camshaft endplay.

REMOVAL

REMOVAL - 1.6L
(1) Disconnect the negative battery cable.
(2) Relocate the fuel line and radiator over flow

hose (Fig. 6) and (Fig. 7).

(3) Disconnect the electrical connector from the
camshaft sensor.

(4) Remove the 2 bolts from the powersteering res-
ervoir and relocate.

(5) Remove 1 screws from sensor.
(6) Remove sensor (Fig. 8).

REMOVAL - 2.0L
The camshaft position sensor is mounted to the

rear of the cylinder head (Fig. 9).
(1) Remove brake booster hose and electrical con-

nector from holders on end of cylinder head cover
and reposition.

(2) Disconnect electrical connectors from camshaft
position sensor.

(3) Remove camshaft position sensor mounting
screws. Remove sensor.

Fig. 5 Target Magnet Polarity
1 - TARGET MAGNET

Fig. 6 CAMSHAFT POSITION SENSOR LOCATION

Fig. 7 CAMSHAFT ACCESS

Fig. 8 CAMSHAFT POSITION SENSOR
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(4) Loosen screw attaching target magnet to rear
of camshaft (Fig. 10).

INSTALLATION

INSTALLATION - 1.6L
(1) Install sensor to cylinder head (Fig. 8).
(2) Tighten screws to 9 N·m (80 in. lbs.).
(3) Connect the electrical connector to the sensor

(Fig. 7).
(4) Relocate and install the 2 bolts to the power-

steering reservoir.
(5) Relocate the fuel line and radiator over flow

hose (Fig. 6).
(6) Connect the negative battery cable

INSTALLATION - 2.0L
The camshaft position sensor is mounted to the

rear of the cylinder head (Fig. 9).
The target magnet has two locating dowels that fit

into machined locating holes in end of the camshaft.
(1) Install target magnet in end of camshaft.

Tighten mounting screw to 3.4 N·m (30 in. lbs.)
torque. Over torquing could cause cracks in magnet.
If magnet cracks replace it.

(2) Install camshaft position sensor. Tighten sensor
mounting screws to 9 N·m (80 in. lbs.) torque.

(3) Place brake booster hose and electrical harness
in holders on end of valve cover.

(4) Attach electrical connectors to camshaft posi-
tion sensor.

IGNITION COIL

DESCRIPTION
The coil pack consists of 2 coils molded together.

The coil pack is mounted on the valve cover (Fig. 11).

OPERATION

WARNING: THE DIRECT IGNITION SYSTEM GENER-
ATES APPROXIMATELY 40,000 VOLTS. PERSONAL
INJURY COULD RESULT FROM CONTACT WITH
THIS SYSTEM.

High tension leads route to each cylinder from the
coil. The coil fires two spark plugs every power
stroke. One plug is the cylinder under compression,
the other cylinder fires on the exhaust stroke. Coil

Fig. 9 Camshaft Position Sensor Location

Fig. 10 Target Magnet Removal/Installation
1 - TARGET MAGNET
2 - MOUNTING BOLT
3 - REAR OF CYLINDER HEAD Fig. 11 Ignition Coil Pack

1 - RUBBER INSULATORS
2 - COIL
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number one fires cylinders 1 and 4. Coil number two
fires cylinders 2 and 3. The PCM determines which
of the coils to charge and fire at the correct time.

The Auto Shutdown (ASD) relay provides battery
voltage to the ignition coil. The PCM provides a
ground contact (circuit) for energizing the coil. When
the PCM breaks the contact, the energy in the coil
primary transfers to the secondary causing the
spark. The PCM will de-energize the ASD relay if it
does not receive the crankshaft position sensor and
camshaft position sensor inputs. Refer to Auto Shut-
down (ASD) Relay—PCM Output, in this section for
relay operation.

REMOVAL

REMOVAL - 1.6L

NOTE: The 1.6L is attached with a rubber isolator
system. Care must be exercised in retaining all the
pieces and reinstalling in the order they where
removed.

The electronic ignition coil pack attaches directly
to the valve cover (Fig. 12).

(1) Disconnect the negative battery cable.
(2) Remove the 4 spark plug cables, twist the

cables to remove.
(3) Remove the 4 bolts.

(4) Remove the coil.
(5) Remove the rubber insulators from the valve

cover, they will be required for installation.

REMOVAL - 2.0L
The electronic ignition coil pack attaches directly

to the valve cover (Fig. 14).
(1) Disconnect electrical connector from coil pack

(Fig. 13).

(2) Remove coil pack mounting bolts.
(3) Remove coil pack.

Fig. 12 IGNITION COIL
1 - RUBBER INSULATORS
2 - COIL

Fig. 13 Electronic Ignition Coil Connector
1 - COIL
2 - LOCKING TAB

Fig. 14 Electronic Ignition Coil Pack
1 - IGNITION COILS
2 - SPARK PLUG CABLE
3 - SPARK PLUG INSULATOR
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INSTALLATION

INSTALLATION - 1.6L
Make sure that the rubber insulators are in place

both on the top and bottom of the coil bolts.
(1) Install coil and insulators (Fig. 15).

(2) Tighten bolts to 12 N·m (105 ±20 in. lbs.).
(3) Install spark plug cables.
(4) Connect the negative battery cable.

INSTALLATION - 2.0L
The electronic ignition coil pack attaches directly

to the valve cover (Fig. 14).
(1) Install coil pack on valve cover. Tighten the

bolts to 11.8 N·m (105 ±20 in. lbs.).
(2) Transfer spark plug cables to new coil pack.

The coil pack towers are numbered with the cylinder
identification. Be sure the ignition cables snap onto
the towers.

(3) Connect the negative battery cable.

KNOCK SENSOR

DESCRIPTION
The knock sensor is bolted to the cylinder block.

The knock sensor is designed to detect engine vibra-
tion that is caused by detonation or preignition.

OPERATION
When the knock sensor detects a knock in one of

the cylinders, it sends an input signal to the PCM. In
response, the PCM retards ignition timing for all cyl-
inders by a scheduled amount.

Knock sensors contain a piezoelectric material
which constantly vibrates and sends an input voltage
(signal) to the PCM while the engine operates. As the
intensity of the crystal’s vibration increases, the
knock sensor output voltage also increases.

The voltage signal produced by the knock sensor
increases with the amplitude of vibration. The PCM
receives as an input the knock sensor voltage signal.
If the signal rises above a predetermined level, the
PCM will store that value in memory and retard
ignition timing to reduce engine knock. If the knock
sensor voltage exceeds a preset value, the PCM
retards ignition timing for all cylinders. It is not a
selective cylinder retard.

The PCM ignores knock sensor input during engine
idle conditions. Once the engine speed exceeds a
specified value, knock retard is allowed.

Knock retard uses its own short term and long
term memory program.

Long term memory stores previous detonation
information in its battery-backed RAM. The maxi-
mum authority that long term memory has over tim-
ing retard can be calibrated.

Short term memory is allowed to retard timing up
to a preset amount under all operating conditions (as
long as rpm is above the minimum rpm) except WOT.
The PCM, using short term memory, can respond
quickly to retard timing when engine knock is
detected. Short term memory is lost any time the
ignition key is turned off.

NOTE: Over or under tightening affects knock sen-
sor performance, possibly causing improper spark
control.

Fig. 15 RUBBER INSULATORS AND COIL
1 - Rubber Insulators
2 - Coil
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REMOVAL

REMOVAL - 1.6L
(1) Disconnect the negative battery cable.
(2) Remove the fuel rail cover (Fig. 16).

(3) Locate the electrical connector (Fig. 17).

(4) Disconnect the electrical connector (Fig. 18).

(5) Remove the bolt holding the sensor (Fig. 19).

(6) Remove the sensor (Fig. 20).

Fig. 16 FUEL RAIL COVER

Fig. 17 CONNECTOR LOCATION

Fig. 18 ELECTRICAL CONNECTOR

Fig. 19 KNOCK SENSOR
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REMOVAL - 2.0/2.4/2.4 TURBO/2.4L SRT-4
The knock sensor bolts into the side of the cylinder

block in front of the starter under the intake mani-
fold (Fig. 21).

(1) Disconnect the negative battery cable.
(2) Disconnect electrical connector from knock sen-

sor (Fig. 22).
(3) Remove the bolt holding the knock sensor
(4) Remove the knock sensor (Fig. 23).

REMOVAL - 2.0L
The knock sensor bolts into the side of the cylinder

block in front of the starter under the intake mani-
fold.

(1) Disconnect electrical connector from knock sen-
sor.

(2) Use a crow foot socket to remove the knock
sensors.

INSTALLATION

INSTALLATION - 1.6L
(1) Install the sensor (Fig. 20).
(2) Install knock sensor (Fig. 19). Tighten knock

sensor bolt to 22 N·m (195 in. lbs.) torque. Over or
under tightening effects knock sensor perfor-
mance resulting in possible improper spark
control.

(3) Locate the electrical connector (Fig. 17).

Fig. 20 KNOCK SENSOR REMOVAL/INSTALLATION

Fig. 21 KNOCK SENSOR LOCATION

Fig. 22 KNOCK SENSOR REMOVED

Fig. 23 KNOCK SENSOR
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(4) Connect the heretical connector (Fig. 18).
(5) Install the fuel rail cover (Fig. 16).
(6) Connect the negative battery cable.

INSTALLATION - 2.0/2.4/2.4 TURBO/2.4L
SRT-4

The knock sensor bolts into the side of the cylinder
block in front of the starter under the intake mani-
fold.

(1) Install knock sensor (Fig. 23). Tighten knock
sensor bolt to 22 N·m (195 in. lbs.) torque. Over or
under tightening effects knock sensor perfor-
mance, possibly causing improper spark con-
trol.

(2) Attach electrical connector to knock sensor
(Fig. 22).

(3) Connect the negative battery cable.

INSTALLATION - 2.0L
The knock sensor bolts into the side of the cylinder

block in front of the starter.
(1) Install knock sensor. Tighten knock sensor bolt

to 22 N·m (195 in. lbs.) torque. Over or under
tightening effects knock sensor performance,
possibly causing improper spark control.

(2) Attach electrical connector to knock sensor.

SPARK PLUG

DESCRIPTION
The engines uses resistor spark plugs. For spark

plug identification and specifications, refer to Specifi-
cations.

Remove the spark plugs and examine them for
burned electrodes and fouled, cracked or broken por-
celain insulators. Keep plugs arranged in the order
in which they were removed from the engine. An iso-
lated plug displaying an abnormal condition indicates
that a problem exists in the corresponding cylinder.

Spark plugs that have low mileage may be cleaned
and reused if not otherwise defective. Refer to the
Spark Plug Condition section of this group. After
cleaning, file the center electrode flat with a small
point file or jewelers file. Adjust the gap between the
electrodes (Fig. 24) to the dimensions specified in the
chart at the end of this section by bending the
ground electrode (just above the attachment weld)
with the appropriate tool.

Never apply any force between the electrode or
damage to the center electrode assembly will result.

Always tighten spark plugs to the specified torque.
Over tightening can cause distortion and damage.
Tighten spark plugs to 28 N·m (20 ft. lbs.) torque.

REMOVAL

REMOVAL - 1.6L
Failure to route the cables properly could cause the

radio to reproduce ignition noise, cross ignition of the
spark plugs or short circuit the cables to ground.

REMOVE CABLES FROM COIL FIRST.
Always remove the spark plug cable by grasping

the top of the spark plug insulator, turning the boot
1/2 turn and pulling straight up in a steady motion.

(1) Remove the spark plug using a quality socket
with a rubber or foam insert and special tool # 8448
(Fig. 25) on the extention to keep from damageing
the spark plug tubes in the cylinder head and valve
cover.

(2) Inspect the spark plug condition.

REMOVAL - 2.0/2.4L
Failure to route the cables properly could cause the

radio to reproduce ignition noise, cross ignition of the
spark plugs or short circuit the cables to ground.

REMOVE CABLES FROM COIL FIRST.
Always remove the spark plug cable by grasping

the top of the spark plug insulator, turning the boot
1/2 turn and pulling straight up in a steady motion.

(1) Remove the spark plug using a quality socket
with a rubber or foam insert.

(2) Inspect the spark plug condition.

Fig. 24 Checking Spark Plug Electrode Gap
1 - TAPER GAUGE
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INSTALLATION

INSTALLATION - 1.6L
Failure to route the cables properly could cause the

radio to reproduce ignition noise, cross ignition of the
spark plugs or short circuit the cables to ground.

(1) To avoid cross threading, start the spark plug
into the cylinder head by hand.

(2) Use special tool 8448 (Fig. 25) to install and
tighten the spark plug. Tighten spark plugs to 28
N·m (20 ft. lbs.) torque.

(3) Install spark plug insulators over spark plugs.
Ensure the top of the spark plug insulator covers the
upper end of the spark plug tube.

(4) Reconnect to coil.

INSTALLATION - 2.0/2.4L
Failure to route the cables properly could cause the

radio to reproduce ignition noise, cross ignition of the
spark plugs or short circuit the cables to ground.

(1) To avoid cross threading, start the spark plug
into the cylinder head by hand.

(2) Tighten spark plugs to 17.6 N·m +/- 2 (13 +/- 2
ft. lbs.) torque.

WARNING: The tapered seat plugs for this applica-
tion are torque-critical! It is imperative that 17.6 N·m
+/- 2 (13 +/- 2 ft. lbs.) is NOT exceeded!

(3) Install spark plug insulators over spark plugs.
Ensure the top of the spark plug insulator covers the
upper end of the spark plug tube.

(4) Reconnect to coil.

SPARK PLUG CABLE

DESCRIPTION
Spark Plug cables are sometimes referred to as

secondary ignition wires. The wires transfer electri-
cal current from the ignition coil pack to individual
spark plugs at each cylinder. The resistive spark plug
cables are of nonmetallic construction. The cables
provide suppression of radio frequency emissions
from the ignition system.

Check the spark plug cable connections for good
contact at the coil, and spark plugs. Terminals should
be fully seated. The insulators should be in good con-
dition and should fit tightly on the coil, and spark
plugs. Spark plug cables with insulators that are
cracked or torn must be replaced.

Clean Spark Plug cables with a cloth moistened
with a non-flammable solvent. Wipe the cables dry.
Check for brittle or cracked insulation. The spark
plug cables and spark plug boots are made from high
temperature materials.

REMOVAL

REMOVAL - 1.6L
Failure to route the cables properly could cause the

radio to reproduce ignition noise, cross ignition of the
spark plugs or short circuit the cables to ground.

Remove spark plug cable from coil first.
Always remove the spark plug cable by grasping

the top of the spark plug insulator, turning the boot
1/2 turn and pulling straight up in a steady motion.

REMOVAL - 2.0/2.4L
Failure to route the cables properly could cause the

radio to reproduce ignition noise, cross ignition of the
spark plugs or short circuit the cables to ground.

Remove spark plug cable from coil first.
Always remove the spark plug cable by grasping

the top of the spark plug insulator, turning the boot
1/2 turn and pulling straight up in a steady motion.

INSTALLATION - 2.0/2.4L
Failure to route the cables properly could cause the

radio to reproduce ignition noise, cross ignition of the
spark plugs or short circuit the cables to ground.
Install spark plug insulators over spark plugs.
Ensure the top of the spark plug insulator covers the
upper end of the spark plug tube, then connect the
other end to coil pack.

Fig. 25 SPECIAL TOOL # 8448
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INSTRUMENT CLUSTER

DESCRIPTION
There are four conventional instrument cluster

assemblies available. The clusters electronically drive
the speedometer, odometer, gauges, and tachometer
(if equipped).

• Base
• Premium - Base cluster with tachometer and

Low Fuel indicator.
• Luxury - Same features as Premium with black

overlay and chrome rings.
• Autostick - Luxury cluster with Autostick.
The overlays for premium, luxury, and autostick

clusters have the same indicator layout.
The cluster speedometer, tachometer, and engine

coolant temperature gauges are positioned using Pro-
grammable Communication Interface (PCI) bus mes-
sages received from the Powertrain Control Module
(PCM). The fuel level information is calculated by the
cluster based on a hard wire input from the fuel level
sensor in the fuel pump module.

INDICATORS
The instrument cluster has indicators for the fol-

lowing systems:
• Front Fog Lamp
• Rear Fog Lamp (if so equipped)
• Brake
• ABS (if so equipped)
• Cruise (if so equipped)
• Door
• Left Turn Signal
• Right Turn Signal
• High Beam
• Malfunction Indicator Lamp (MIL)
• Low Oil Pressure

• Low Fuel Indicator
• Seat Belt
• Battery
• Airbag
• Security (if so equipped)
The mileage and message display is composed of

six, 7-segment displays and a decimal point. The dis-
play may show the odometer mileage, the trip odom-
eter mileage, P-codes, “no buS” for loss of bus
communication, and “FUSE” for loss of battery fuse.

• PRND/Autostick (if so equipped) - The PRND/
Autostick display is controlled by the transmission
control module (TCM). The cluster will illuminate the
appropriate PRND/gear based upon the message
received by the TCM.

The instrument cluster warning/indicator lamps
are all serviceable Light Emitting Diodes (LED’s).
The instrument cluster must first be removed, and
then the defective LED just turns out with needle
nose pliers.

ILLUMINATION LAMPS
The high beam indicator, turn signals, and illumi-

nation bulbs are serviceable. The instrument cluster
must first be removed, and then the defective bulb
and socket turns out. The bulb locations are printed
on the back cover of the instrument cluster.

OPERATION
The instrument cluster controls the courtesy

lamps, it receives and sends messages to other mod-
ules via the Programmable Communication Interface
(PCI) data bus circuit, it controls all the instrument
illumination and the chime is also an integral part of
the cluster. The front turn signals are wired through
the cluster and then go to the front lamps.

All gauges in the electronic clusters are the analog
type gauges. When the ignition switch is moved to
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the OFF position, the cluster drives each gauge to its
lowest position. The individual gauges are not ser-
viceable and require complete replacement of the
cluster if one or more gauges are inoperable.

NOTE: If any of the gauge pointers are stuck on the
wrong side of the pointer stop, perform one of the
following:

• Pull the M1 fuse in the fuseblock (refer to Wir-
ing Diagrams for fuse locations) and key on. The
gauge pointer will “sweep” the gauges and return
all pointers to the correct side of the stop. Key OFF,
reinsert the M1 fuse. The cluster will “sweep” the
gauges one additional time. The cluster will
“sweep” the gauges anytime there was a change in
the state of the M1 fuse.

• Perform the instrument self-diagnostic check
(Refer t o 8 - ELECTRICAL/INSTRUMENT CLUSTER -
STANDARD PROCEDURE). This will “sweep” all the
pointers to the correct side of the pointer stop.

One button is used to switch the display from trip
to total mileage. Holding the button when the display
is in the trip mode will reset the trip mileage. This
button is also used to put the cluster in self-diagnos-
tic mode. Refer to Electrical, Instrument Cluster,
Standard Procedures- Cluster Self-Diagnostics. Most
of the indicators will come on briefly for a bulb check
when the ignition is turned from OFF to ON. All of
the LED’s are replaceable.

The cluster calculates the appropriate odometer
mileage based on PCI bus information received from
the PCM. The VF display also displays the “Door”
and “Cruise” messages. If the instrument cluster
experiences a loss of communication with the PCI
bus, the cluster will display “no buS” in the display.
If the cluster determines that there is not 8.0 volts at
the battery input, then the cluster shall alternately
display “FUSE” and the odometer mileage.

• Front Fog Lamp (if so equipped) - Hard wire
input - Cluster will illuminate the indicator when the
front fog lamp input is at Vehicle System Voltage
(VSV).

• Rear Fog Lamp (if so equipped) - Hard wire
input - Cluster will illuminate the indicator when the
rear fog lamp input is at VSV.

• Brake - Hard wire OR PCI bus driven - Cluster
will illuminate the indicator if the park brake switch
is grounded OR after receiving the appropriate mes-
sage from the ABS/PCM modules.

• ABS (if so equipped) - PCI bus driven - Cluster
will illuminate the indicator after receiving the
appropriate message from the ABS module.

• Cruise (if so equipped) - PCI bus driven - Clus-
ter will illuminate the indicator after receiving the
appropriate message from the PCM.

• Door - Hard wire input - Cluster will illuminate
the indicator if either door input is grounded for
more than 250 milliseconds.

• Left Turn Signal - Hard wire input - Cluster
will illuminate the indicator if the left turn signal
input is at VSV.

• Right Turn Signal - Hard wire input - Cluster
will illuminate the indicator if the right turn signal
input is at VSV.

• High Beam - Hard wire input - Cluster will
illuminate the indicator whenever the high beam
switch input is at VSV.

• Malfunction Indicator Lamp (MIL) - PCI bus
driven - Cluster will illuminate the indicator after
receiving the appropriate message from the PCM.

• Low Oil Pressure - PCI bus driven - Cluster
will illuminate the indicator after receiving the
appropriate message from the PCM.

• Low Fuel Indicator - Cluster will illuminate
based upon fuel level calculated by the cluster (using
data received from the hard wire input from the fuel
level sensor).

• Seat Belt - Hard wire - Cluster will illuminate
whenever the seat belt input is grounded with the
ignition in RUN mode.

• Battery - PCI bus driven - Cluster will illumi-
nate after receiving the appropriate message from
the PCM.

• Airbag - PCI bus driven - Cluster will illumi-
nate after receiving the appropriate message from
the airbag control module.

• Security (if so equipped) - PCI bus driven -
Cluster will illuminate whenever the remote keyless
entry (RKE) input is grounded and the cluster has a
battery feed. Cluster will flash the indicator based
upon the message received from the sentry key
immobilizer module (SKIM).

The 7-position dimmer switch input is used by the
cluster to determine lighting intensity. the cluster
transmits dimming information to other modules via
the PCI bus.

DIAGNOSIS AND TESTING

DIAGNOSIS AND TESTING - INSTRUMENT
CLUSTER LAMPS

Every time the vehicle is switched to the START/
RUN position, the cluster goes through a BULB
CHECK. This tests most of the indicator lamps and
Vacuum Fluorescent (VF) displays. If only one lamp
is out, remove the instrument cluster and replace the
defective bulb or Light Emitting Diode (LED). If
some or all of the lamps fail to light, refer to the
proper Body Diagnostics Procedures Manual.
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To diagnose the cluster lamps first place the clus-
ter in self-diagnostic mode. With the ignition switch
in the OFF position, press the trip odometer reset
button down. Simultaneously turn the ignition key to
the ON position and release the trip reset button. All
the indicator lamps and VF displays should illumi-
nate except for the fog lamp, turn signal, and high
beam select indicators.

DIAGNOSIS AND TESTING - MULTIPLE/
INDIVIDUAL GAUGES INOPERATIVE

Test speedometer, tachometer and other gauges for
malfunction:

(1) Remove the cluster (Refer to 8 - ELECTRICAL/
INSTRUMENT CLUSTER - REMOVAL).

(2) Check for ignition voltage at Pin 15 of the clus-
ter wire harness connector (Fig. 1). Check for battery
voltage at Pin 21 of the connector. If no voltage,
repair as necessary.

(3) Check Pin 10 of the connector for continuity to
ground. If no ground, repair as necessary.

(4) If the voltage and ground are OK, and the pins
or the connectors are not damaged nor spread,
replace the instrument cluster.

(5) Install cluster (Refer to 8 - ELECTRICAL/IN-
STRUMENT CLUSTER - INSTALLATION).

STANDARD PROCEDURE - SELF-DIAGNOSTICS
To put the cluster in self-diagnostic mode, press

the trip odometer reset button down, and then turn
the ignition to the ON position simultaneously, then
release the button.

The cluster will:
• Illuminate the Light Emitting Diodes (LED’s).
• Illuminate all segments in all Vacuum Fluores-

cent (VF) displays.
• Set the minor gauge pointers to the minimum

scale reading, mid scale, and maximum scale read-
ing. The pointer will pause at each point for a mini-
mum of 1/2 a second.

• Set the major gauge pointers to minimum scale,
60, 120, 180 degrees, and maximum scale. The
pointer will pause at each point for a minimum of
500 milliseconds.

• Return the gauge pointers to the minimum scale
reading in a smooth sweep.

REMOVAL

CAUTION: The Instrument Cluster MUST be stored
in a face up position or damage will occur to the
gauge operation.

Fig. 1 CLUSTER WIRE HARNESS CONNECTOR

INSTRUMENT CLUSTER CONNECTOR PIN CALL-OUT

PIN DESCRIPTION PIN DESCRIPTION
1 REAR FOG LAMP FEED 14 PARK LAMP SWITCH OUTPUT
2 PCI BUS 15 IGNITION OFF/RUN/START - FUSED IGNITION SWITCH

OUTPUT (RUN-START)
3 COURTESY LAMPS 16 LEFT TURN LAMP OUTPUT
4 SPARE - BASE CLUSTER/FOG LAMP SWITCH

OUTPUT
17 RIGHT TURN LAMP OUTPUT

5 VTSS INDICATOR DRIVER 18 LEFT TURN SIGNAL INPUT
6 PANEL LAMPS DIMMER SIGNAL 19 RIGHT TURN SIGNAL INPUT
7 FUEL LEVEL SENSOR SIGNAL 20 LOW BEAM OUTPUT
8 NOT USED 21 M1 BATTERY
9 IGNITION RUN/START - AUTOSTICK ONLY 22 RED BRAKE WARNING INDICATOR DRIVER
10 GROUND 23 KEY-IN IGNITION SWITCH SENSE
11 NOT USED 24 DRIVER DOOR AJAR SWITCH SENSE
12 PANEL LAMPS DRIVER 25 SEAT BELT SWITCH SENSE
13 PASSENGER DOOR AJAR/KEYLESS ENTRY

SIGNAL
26 DIMMER SWITCH HIGH BEAM OUTPUT
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(1) Disconnect and isolate the battery negative
cable.

(2) Remove both left and right A-Pillar trim covers.
(3) Remove the instrument panel top cover.
(4) Remove cluster bezel.
(5) Remove the four screws attaching cluster hous-

ing to the base panel (Fig. 2).
(6) Pull the cluster rearward to disconnect from

base panel.
(7) Remove the cluster assembly.

INSTALLATION

CAUTION: The Instrument Cluster MUST be stored
in a face up position or damage will occur to the
gauge operation.

(1) Install the cluster assembly.
(2) Push the cluster forward to connect to base

panel.
(3) Install the four screws attaching cluster hous-

ing to the base panel.
(4) Install the cluster bezel.
(5) Install the instrument panel top cover.
(6) Install both left and right A-Pillar trim covers.
(7) Connect the battery negative cable.

MALFUNCTION INDICATOR
LAMP MIL

DESCRIPTION
Refer to the Instrument Cluster for more informa-

tion.

OPERATION
The PCM supplies the malfunction indicator (check

engine) lamp on/off signal to the instrument panel
through the PCI Bus. The PCI Bus is a communica-
tions port. Various modules use the PCI Bus to
exchange information.

The Malfunction Indicator Lamp (MIL) stays on
continuously, when the PCM has entered a Limp-In
mode or identified a failed emission component. Dur-
ing Limp-in Mode, the PCM attempts to keep the
system operational. The MIL signals the need for
immediate service. In limp-in mode, the PCM com-
pensates for the failure of certain components that
send incorrect signals. The PCM substitutes for the
incorrect signals with inputs from other sensors.

If the PCM detects active engine misfire severe
enough to cause catalyst damage, it flashes the MIL.
At the same time the PCM also sets a Diagnostic
Trouble Code (DTC).

For signals that can trigger the MIL (Check
Engine Lamp) refer to the On-Board Diagnos-
tics section.

Fig. 2 INSTRUMENT CLUSTER - REMOVE/INSTALL
1 - INSTRUMENT CLUSTER RETAINING SCREWS
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TURBO BOOST GAUGE - SRT-4

REMOVAL
(1) Open hood, remove battery negative cable. Wait

two minutes for the airbag system reserve capacitor
to discharge before beginning component service.

(2) Remove both left and right A-pillar trim panels
(Refer to 23 - BODY/INTERIOR/A-PILLAR TRIM -
REMOVAL).

(3) Remove the instrument panel top cover (Refer
to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT
PANEL TOP COVER - REMOVAL).

(4) Remove the turbo boost gauge assembly.
(5) Remove the turbo boost gauge bezel.
(6) To change bulb, turn counterclockwise and pull

out.

INSTALLATION
(1) To change bulb, place new bulb in opening and

turn clockwise.
(2) Install the turbo boost gauge bezel.
(3) Install the turbo boost gauge assembly.
(4) Install the instrument panel top cover (Refer to

23 - BODY/INSTRUMENT PANEL/INSTRUMENT
PANEL TOP COVER - INSTALLATION).

(5) Remove both left and right A-pillar trim panels
(Refer to 23 - BODY/INTERIOR/A-PILLAR TRIM -
INSTALLATION).

(6) Connect the battery negative cable.
(7) Verify vehicle and system operation.
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LAMPS/LIGHTING - EXTERIOR

SPECIFICATIONS

EXTERIOR LAMPS

CAUTION: Do not use bulbs other than the bulb
listed in the table below. Damage to lamp can
result. Do not touch halogen bulbs with fingers or
other oily surfaces. Bulb life will be reduced.

BULB APPLICATION TABLE

LAMP BULB

BACK UP LAMP W16W

CENTER HIGH MOUNTED
STOP LAMP (CHMSL)

W16W

FRONT FOG LAMP GE 899

FRONT PARK/TURN SIGNAL
LAMP

3457 AK

FRONT SIDE MARKER LAMP 168

HEADLAMP 9007

LICENSE PLATE LAMP 168

REAR TAIL/STOP/TURN SIGNAL
LAMP

3157 - P27/7W

BULB APPLICATION TABLE - EXPORT/RHD

LAMP BULB

FRONT FOG LAMP 9145

FRONT PARK/TURN SIGNAL
LAMP

4157NAK

BACKUP LAMP SWITCH

REMOVAL
(1) Lift vehicle on hoist.
(2) From bottom side of vehicle, disconnect back-up

lamp switch connector (Fig. 1).

(3) Unscrew switch from transaxle.

INSTALLATION
(1) Install back-up lamp switch. Teflon tape or

equivalent must be used on switch threads. Tighten
switch to 24 N·m (18 ft. lbs.) torque.

CAUTION: Do not overtighten switch.

(2) Connect back-up lamp switch connector (Fig. 1).
(3) Lower vehicle.
(4) Verify back-up lamp operation.

Fig. 1 BACK-UP LAMP SWITCH
1 - CONNECTOR
2 - BACK UP LAMP SWITCH
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BRAKE LAMP SWITCH

DESCRIPTION
The brake lamp switch is located under the instru-

ment panel, at the brake pedal arm (Fig. 2). It has
three internal switches controlling various functions
of the vehicle. It’s main function is to control opera-
tion of the vehicle’s brake lamps. Other functions
include speed control deactivation, brake sense for
the antilock brake system and brake sense for the
brake transmission shift interlock.

CAUTION: The switch can only be adjusted once.
That is during initial installation of the switch. If the
switch is not adjusted properly or has been
removed for some service, a new switch must be
installed and adjusted.

OPERATION
When the brake pedal is pressed, the plunger on

the outside of the brake lamp switch extends out-
ward. This action opens or closes the contacts of the
three switches inside the brake lamp switch.

With the brake pedal pressed down (plunger
extended), the switch for terminals 1 and 2 is closed
completing the circuit. The switch for terminals 3
and 4 is open and so is the switch for terminals 5
and 6.

When the brake pedal is released (plunger pushed
in), the three switches assume the opposite positions.
The switch for terminals 1 and 2 is now open while
the other two switches are now closed, completing
their circuits.

A lever on the back of the switch is used to set the
switch into the “adjusted” position. A non-adjusted
switch will have the lever set to the diagonal position
in relation to the switch housing. The plunger can be

moved in and out, but the states of the internal
switches will not change.

CAUTION: Never move the adjustment lever of the
new brake lamp switch without it being properly
installed in the vehicle first. Such action will render
the switch unusable and the switch must be dis-
carded.

Once installed in the vehicle as described in the
brake lamp switch installation procedure (Refer to 8 -
ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
BRAKE LAMP SWITCH - INSTALLATION), the new
switch’s adjustment lever is rotated to the adjusted
position as indicated (Fig. 5). This action locks the
plunger to the internal switches. Once in this posi-
tion the switch is permanently adjusted (or
locked) and cannot be readjusted or released
even if the lever is moved back.

DIAGNOSIS AND TESTING - BRAKE LAMP
SWITCH

NOTE: Before proceeding with this diagnostic test,
verify the adjustment lever on the back of the
switch is in the adjusted position. If the lever is in
the non-adjusted (diagonal) position it may have
never been adjusted (Refer t o 8 - ELECTRICAL/
LAMPS/LIGHTING - EXTERIOR/BRAKE LAMP
SWITCH - OPERATION). For adjustment, (Refer to 8
- ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
BRAKE LAMP SWITCH - INSTALLATION)

If the electrical circuit has been tested and the
brake lamp switch is suspected of being faulty, it can
be tested using the following method.

(1) Remove the switch from the vehicle. (Refer to 8
- ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
BRAKE LAMP SWITCH - REMOVAL)

(2) With the switch in the released position
(plunger extended), use an ohmmeter to test each of
the three internal switches as shown (Fig. 3). You
should achieve the results as listed in the figure.

(3) Gently push the plunger on the brake lamp
switch in until it stops.

(4) With the switch in this depressed position
(plunger pushed in), use an ohmmeter to test each of
the three internal switches as shown (Fig. 4). You
should achieve the results as listed in the figure.

If you do not achieve the results as listed in both
figures, the switch is faulty and must be replaced.
Refer to Removal And Installation in this section.

If the switch is found to be operating properly, it
may be misadjusted. Do not reinstall the switch,
replace it. (Refer to 8 - ELECTRICAL/LAMPS/
LIGHTING - EXTERIOR/BRAKE LAMP SWITCH -
INSTALLATION)

Fig. 2 BRAKE LAMP SWITCH
1 - SWITCH
2 - BRAKE PEDAL ARM
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CAUTION: The switch can only be adjusted once.
That is during initial installation of the switch. If the
switch is not adjusted properly or has been
removed for any reason, a new switch must be
installed and adjusted.

REMOVAL
(1) Disconnect and isolate the battery negative

cable from its post on the battery.
(2) Under the instrument panel, remove the brake

lamp switch by rotating the switch in a counterclock-
wise direction approximately 30 degrees and pulling
it out of the bracket.

(3) Disconnect the wiring harness from the connec-
tor on the switch.

(4) Discard the brake lamp switch. It must not be
reused.

INSTALLATION

CAUTION: Do not reuse the original brake lamp
switch. This switch can only be adjusted once. That
is during initial installation of the switch. If the
switch is not adjusted properly or has been
removed for some service, a new switch must be
installed and adjusted.

(1) Obtain NEW brake lamp switch. The adjust-
ment lever on the new switch should be at a 45°
angle from the wiring connector. If the adjustment
lever is parallel with the wiring connector, the
switch has been preset and must be scrapped.
DO NOT ATTEMPT TO RESET (OR READJUST)
THE BRAKE LAMP SWITCH.

(2) Connect the wiring harness to the connector on
the switch.

(3) Mount and adjust the NEW brake lamp switch
using the following steps:

(a) Install the switch in its bracket by aligning
the index tab on the switch with the notch in the
mounting bracket.

(b) When the switch body is fully seated in its
bracket, rotate the switch clockwise approximately
30° to lock the switch into place.

(c) With the brake pedal in the fully released
position, move the adjustment lever on the brake
lamp switch from the 45° angled non-adjusted posi-
tion, clockwise as shown, until it is parallel with
the wiring connector (Fig. 5). The brake lamp
switch is now properly adjusted to the vehicle.

(4) Reconnect the battery negative terminal.
(5) Check the stop lamps to verify they are operat-

ing properly and not staying on when the pedal is in
the released position.

(6) Road test the vehicle to ensure proper opera-
tion of the brakes (including ABS if equipped) and
speed control (if equipped).

Fig. 3 SWITCH TEST - RELEASED POSITION

Fig. 4 SWITCH TEST - DEPRESSED POSITION

Fig. 5 Adjustment Lever Movement
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CENTER HIGH MOUNTED
STOP LAMP

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove bulb socket from center high mounted

stop lamp.
(3) Pull bulb from socket.

INSTALLATION
(1) Install bulb into socket.
(2) Install bulb socket into center high mounted

stop lamp.
(3) Connect battery negative cable.

CENTER HIGH MOUNTED
STOP LAMP UNIT

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove socket and bulb from lamp.
(3) Remove nuts attaching center high mounted

stop lamp to deck lid.
(4) Remove CHMSL from deck lid.

INSTALLATION
(1) Place CHMSL into position on deck lid.
(2) Install nuts attaching CHMSL to deck lid.
(3) Install socket and bulb into lamp.
(4) Connect the battery negative cable.

COMBINATION FLASHER

DESCRIPTION
The turn signal flasher and the hazard warning

flasher are combined into one unit called a Combina-
tion Flasher (combo-flasher). The combo-flasher is a
smart relay located on the back of the multi-function
switch. The combo-flasher is black in color and has a
dampener material wrapped on it. Constant battery
voltage is supplied to the flasher so that it can per-
form the hazard warning function, and ignition
switched battery voltage is supplied for the turn sig-
nal function. However, when the flasher is idle no cur-
rent is drawn through the module. The unit does not
become active until it is provided a signal ground from
the turn signal switch or hazard warning switch.

OPERATION
The combo-flasher controls the flashing of the haz-

ard warning system and the turn signal system. An

inoperative bulb or incomplete turn signal circuit will
cause the flasher rate to double. Typical flash rate is
about ninety flashes per minute. When a bulb is
burnt out, or when a circuit for a lamp is open, the
turn signal flash rate will increase to a minimum of
180 flashes per minute. However, an open lamp cir-
cuit or burnt out bulb does not change the hazard
warning flash rate.

Turn signal inputs that actuate the combination
flasher are low current grounds, each drawing a
maximum of 300 milliamperes. The turn signal
inputs are provided to the flasher through the multi-
function switch on the steering column. The hazard
warning signal input is a low current ground draw-
ing a maximum of 600 milliamperes. The hazard
warning input can be provided through the multi-
function switch on the steering column.

REMOVAL
The flasher is mounted to the back side of the

multi-function switch (Fig. 6).
(1) To gain access the upper steering column

shroud must be removed. Refer to Steering, Column,
Column Shroud, Removal.

(2) The flasher can be removed by pulling it
toward the instrument cluster (forward).

The flasher is serviced separately from the multi-
function switch.

INSTALLATION
The flasher is serviced separately from the multi-

function switch.
(1) The flasher can be installed by pushing it

toward the back of the steering wheel.
(2) Install the upper steering column shroud. Refer

to Steering, Column, Column Shroud, Installation.

Fig. 6 COMBINATION FLASHER LOCATION
1 - COMBINATION FLASHER
2 - MULTI-FUNCTION SWITCH
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DAYTIME RUNNING LAMP
MODULE

DESCRIPTION
Vehicles built for use in Canada are equipped with

a Daytime Running Lamp (DRL) system. The DRL

function is provided by the cluster. The DRL Module
is an integral part of the instrument panel cluster.

FOG LAMP

DIAGNOSIS AND TESTING - FOG LAMP

FOG LAMP DIAGNOSIS

CONDITION POSSIBLE CAUSES CORRECTION

FOG LAMPS ARE DIM
WITH ENGINE IDLING OR
IGNITION TURNED OFF.

1. Loose or corroded battery cables. 1. Clean and secure battery cable clamps
and posts.

2. Loose or worn generator drive belt. 2. Adjust or replace generator drive belt.

3. Charging system output too low. 3. Test and repair charging system.

4. Battery has insufficient charge. 4. Test battery state-of -charge.

5. Battery is sulfated or shorted. 5. Load test battery.

6. Poor lighting circuit Z1-ground. 6. Test for voltage drop across Z1-ground
locations.

FOG LAMP BULBS BURN
OUT FREQUENTLY

1. Charging system output too high. 1. Test and repair charging system.

2. Loose or corroded terminals or
splices in circuit.

2. Inspect and repair all connectors and
splices.

FOG LAMPS ARE DIM
WITH ENGINE RUNNING
ABOVE IDLE

1. Charging system output too low. 1. Test and repair charging system.

2. Poor lighting circuit Z1-ground. 2. Test for voltage drop across Z1-ground
locations.

3. High resistance in fog lamp circuit. 3. Test amperage draw of fog lamp circuit.

FOG LAMPS FLASH
RANDOMLY

1. Poor lighting circuit Z1-ground. 1. Test for voltage drop across Z1-ground
locations.

2. High resistance in fog lamp circuit. 2. Test amperage draw of fog lamp circuit.

3. Faulty fog lamp switch. 3. Replace fog lamp switch.

4. Loose or corroded terminals or
splices in circuit.

4. Inspect and repair all connectors and
splices.

FOG LAMPS DO NOT
ILLUMINATE

1. Blown fuse for fog lamp. 1. Replace fuse.

2. No Z1-ground at fog lamps. 2. Repair circuit ground.

3. Faulty fog lamp switch. 3. Replace fog lamp switch.

4. Broken connector terminal or wire
splice in fog lamp circuit.

4. Repair connector terminal or wire splice.

5. Faulty or burned out bulb. 5. Replace bulb.

FOG LAMPS STAY ON
WITH KEY OUT (DRL
EQUIPPED VEHICLES
ONLY)

1. Failed DRL function in cluster. 1. Replace cluster.
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REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove nuts attaching fog lamp to fascia (Fig.

7) and (Fig. 8).
(3) Disconnect wire connector from fog lamp (Fig.

7) and (Fig. 8).
(4) Remove fog lamp unit from fascia (Fig. 7) and

(Fig. 8).
(5) Remove bulb from lamp unit (Fig. 7) and (Fig.

8).

INSTALLATION
(1) Install bulb into lamp.
(2) Install fog lamp unit into fascia (Fig. 7) and

(Fig. 8).
(3) Connect wire connector to fog lamp (Fig. 7) and

(Fig. 8).
(4) Install nuts attaching fog lamp to fascia (Fig.

7) and (Fig. 8).
(5) Connect battery negative cable.

FOG LAMP UNIT

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove nuts attaching fog lamp to fascia (Fig.

7) and (Fig. 8).
(3) Disconnect wire connector from fog lamp (Fig.

7) and (Fig. 8).
(4) Remove fog lamp unit from fascia (Fig. 7) and

(Fig. 8).
(5) Remove bulb from lamp unit (Fig. 7) and (Fig.

8).

INSTALLATION

CAUTION: Do not touch the glass of halogen bulbs
with fingers or other possibly oily surface, reduced
bulb life will result.

(1) Place lamp unit into position (Fig. 7) and (Fig.
8).

(2) Install fog lamp unit into fascia (Fig. 7) and
(Fig. 8).

(3) Connect wire connector to the fog lamp (Fig. 7)
and (Fig. 8).

(4) Install nuts attaching fog lamp unit to fascia
(Fig. 7) and (Fig. 8).

(5) Connect the battery negative cable.

ADJUSTMENTS - FOG LAMP
Prepare an alignment screen (Refer to 8 - ELEC-

TRICAL/LAMPS/LIGHTING - EXTERIOR/HEAD-
LAMP UNIT - ADJUSTMENTS). Disengage the wire
connectors from the back of the headlamp bulbs to
disable the headlamps. This will allow a more accu-
rate projection reading of the fog lamps. Turn on the
headlamp switch and actuate the fog lamp switch. A
properly aligned fog lamp will project a pattern on
the alignment screen 100 mm (4 in.) below the hori-
zontal fog lamp center line (Fig. 9) and straight
ahead.

Fig. 7 DOMESTIC (U.S. AND CANADA) FOG
LAMP/FOG LAMP UNIT - REMOVE/INSTALL

1 - SIDE MARKER LAMP
2 - SIDE MARKER LAMP SOCKET
3 - FOG LAMP CONNECTOR
4 - FOG LAMP BULB/UNIT
5 - FRONT FASCIA

Fig. 8 FOG LAMP - EXPORT/RHD
1 - FRONT SIDE MARKER
2 - FRONT FASCIA
3 - BULB
4 - FOG LAMP
5 - BULB
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FOG LAMP ALIGNMENT
To adjust fog lamp alignment, rotate the alignment

screw located at the top edge of the fog lamp until
desired position on alignment screen is reached.

FOG LAMP ALIGNMENT - CANADA/EXPORT/RHD
To adjust fog lamp alignment, rotate the alignment

screw located on the bottom of the fog lamp from
under the fascia to achieve the specified pattern posi-
tion. (Fig. 9).

HEADLAMPS

DIAGNOSIS AND TESTING - HEADLAMPS
Always begin any diagnosis by testing all of the

fuses and circuit breakers in the system. Refer to the
appropriate wiring information. The wiring informa-
tion includes wiring diagrams, proper wire and con-
nector repair procedures, details of wire harness
routing and retention, connector pin-out information
and location views for the various wire harness con-
nectors, splices and grounds.

Conventional and halogen headlamps are inter-
changeable. It is recommended that they not be
intermixed on a given vehicle.

Fig. 9 LAMP ALIGNMENT SCREEN
1 - CENTER LINE OF FOG LAMPS 5 - FOG LAMP HOT SPOT
2 - CENTER LINE VEHICLE 6 - FRONT OF FOG LAMP
3 - FLOOR TO CENTER OF FOG LAMP 7 - 7.62 METERS (25 FEET)
4 - 4 INCHES
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HEADLAMP DIAGNOSIS

CONDITION POSSIBLE CAUSES CORRECTION

HEADLAMPS ARE DIM WITH
ENGINE IDLING OR

IGNITION TURNED OFF

1. Loose or corroded battery
cables.

1. Clean and secure battery cable clamps
and posts.

2. Loose or worn generator drive
belt.

2. Adjust or replace generator drive belt.

3. Charging system output too low. 3. Test and repair charging system.

4. Battery has insufficient charge. 4. Test battery state-of - charge.

5. Battery is sulfated or shorted. 5. Load test battery.

6. Poor lighting circuit Z1 - ground. 6. Test for voltage drop across Z1 - ground
locations.

7. Both headlamp bulbs faulty. 7. Replace both headlamp bulbs.

HEADLAMP BULBS BURN
OUT FREQUENTLY

1. Charging system output too
high.

1. Test and repair charging system.

2. Loose or corroded terminals or
splices in circuit.

2. Inspect and repair all connectors and
splices.

HEADLAMPS ARE DIM WITH
ENGINE RUNNING ABOVE
IDLE*

1. Charging system output too low. 1. Test and repair charging system.

2. Poor lighting circuit Z1 - ground. 2. Test for voltage drop across Z1 - ground
locations.

3. High resistance in headlamp
circuit.

3. Test amperage draw of headlamp
circuit.

4. Both headlamp bulbs faulty. 4. Replace both headlamp bulbs.

HEADLAMPS FLASH
RANDOMLY

1. Poor lighting circuit Z1 - ground. 1. Test for voltage drop across Z1 - ground
locations.

2. High resistance in headlamp
circuit.

2. Test amperage draw of headlamp
circuit. Should not exceed 30 amps.

3. Faulty headlamps switch circuit
breaker.

3. Replace headlamp switch.

4. Loose or corroded terminals or
splices in circuit.

4. Inspect and repair all connectors and
splices.

HEADLAMPS DO NOT
ILLUMINATE

1. No voltage to headlamps. 1. Repair open headlamp circuit.

2. No Z1 - ground at headlamps. 2. Repair circuit ground.

3. Faulty headlamp switch. 3. Replace headlamp switch.

4. Faulty headlamp dimmer
(multi-function) switch.

4. Replace multi-function switch.

5. Broken connector terminal or
wire splice in headlamp circuit.

5. Repair connector terminal or wire splice.

Turn signals do not come ON. 1. Wrong cluster installed. 1. Replace cluster.

2. Bit not set. 2. Set bit.

*Canada vehicles must have lamps ON.
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REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove two screws attaching headlamp unit to

upper crossmember.
(3) Remove three screws attaching fascia to radia-

tor crossmember and carefully bend fascia forward to
allow removal of headlamp unit.

(4) Remove headlamp unit from vehicle.
(5) Disconnect wire connector from back of head-

lamp (Fig. 10).
(6) Rotate retaining ring counterclockwise one

quarter turn.
(7) Remove retaining ring from headlamp unit.
(8) Remove bulb from headlamp unit (Fig. 11).

INSTALLATION

CAUTION: Do not touch the glass of halogen bulbs
with fingers or other possibly oily surface, reduced
bulb life will result.

(1) Install bulb into headlamp module.
(2) Install retaining ring to headlamp unit.
(3) Rotate retaining ring clockwise one quarter

turn.
(4) Connect wire connector to the back of head-

lamp bulb.

(5) Place headlamp unit in position.
(6) Install two screws attaching headlamp unit to

upper crossmember.
(7) Install screws attaching fascia to upper radia-

tor crossmember.
(8) Connect the battery negative cable.

Fig. 10 HEADLAMP UNIT
1 - HEADLAMP UNIT
2 - HEADLAMP CONNECTOR
3 - FRONT TURN SIGNAL CONNECTOR

Fig. 11 HEADLAMP AND HEADLAMP UNIT - CANADA/EXPORT/RHD
1 - FENDER 3 - HEADLAMP TO FENDER RETAINER
2 - HEADLAMP UNIT 4 - JACKSCREWS
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HEADLAMP LEVELING MOTOR

DESCRIPTION
Two leveling motors are used per vehicle, one for

each headlamp. These leveling motors are attached
to the rear of the headlamp. They can be described
as a small semi-square shaped module with an elec-
trical connector attached to one side. Due to vehicle
design these motors can only be serviced or accessed
from the under side of the vehicle.

OPERATION
The headlamp leveling motors move the headlamp

and beam pattern according to the signal received
from the headlamp leveling switch. With the vehicles
headlamps “ON,“ a signal voltage is sent from the
headlamp leveling switch and received at each of the
headlamp leveling motors. This signal voltage (typi-
cally 2 - 9 volts) tells the headlamp leveling motors
were to position the headlamps.

DIAGNOSIS AND TESTING - HEADLAMP LEVELING MOTOR - EXPORT

HEADLAMP LEVELING MOTOR DIAGNOSIS

CONDITION POSSIBLE CAUSES CORRECTION

ONE MOTOR DOES NOT
OPERATE.

1. Poor electrical connection at
motor.

1. Check for proper electrical connection at
motor.

2. No voltage at motor. 2. Repair no voltage condition. Refer to Wiring
Diagrams.

3. No ground at motor. 3. Repair no ground condition. Refer to Wiring
Diagrams.

4. Defective motor. 4. Replace leveling motor.

BOTH MOTORS DO NOT
OPERATE.

1. No voltage at or from headlamp
leveling switch.

1. Repair no voltage condition. Check for
proper headlamp leveling switch operation.

2. No voltage at leveling motors. 2. Repair no voltage condition. Refer to Wiring
Diagrams.

3. No ground at leveling motors. 3. Repair no ground condition. Refer to Wiring
Diagrams.

4. Both motors defective. 4. Replace both motors.

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove the appropriate headlamp unit (Refer

to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTERI-
OR/HEADLAMP UNIT - REMOVAL).

(3) Disconnect the headlamp leveling motor electri-
cal connector (Fig. 12). Depress the steel retaining
clip while pulling the connector from the motor.

(4) Rotate the headlamp leveling motor counter-
clockwise. Pull it slightly away from the headlamp
and rotate it down to remove the ball from the socket
(Fig. 12).

NOTE: Significant force will be required to unsnap
the ball and socket connection between the head-
lamp leveling motor and the headlamp unit.
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INSTALLATION
(1) Install the headlamp leveling motor in the

headlamp unit. Push the headlamp leveling motor
pushrod straight into its mating socket while holding
the headlamp unit in the fully retracted position.

(2) Once the ball and socket connection is secured,
push and rotate the headlamp leveling motor clock-
wise into the headlamp unit to lock in place.

(3) Connect the headlamp leveling motor electrical
connector (Fig. 12).

(4) Install the headlamp unit (Refer to 8 - ELEC-
TRICAL/LAMPS/LIGHTING - EXTERIOR/HEAD-
LAMP UNIT - INSTALLATION).

(5) Connect the battery negative cable.
(6) Verify system operation.

HEADLAMP LEVELING
SWITCH

DESCRIPTION

The Headlamp Leveling Switch is located on the
center instrument panel area in the accessory switch
bezel (Fig. 13), and is the primary controller of the
headlamp leveling system. The leveling switch has
four settings 0-3, 3 being the lowest, and 0 being the
highest headlamp beam vertical setting.

OPERATION
With the rotation of the headlamp leveling switch

control knob, voltage is adjusted at the headlamp lev-
eling switch (rheostat). This signals the headlamp
leveling motors (headlamp module mounted) to
adjust the vertical headlamp beam pattern accord-
ingly. Headlamps must be “ON” in order for the lev-
eling system to function.

Fig. 12 HEADLAMP LEVELING MOTOR
1 - HEADLAMP LEVELING MOTOR ELECTRICAL CONNECTOR
2 - RETAINING CLIP
3 - HEADLAMP LEVELING MOTOR
4 - HEADLAMP MODULE

Fig. 13 HEADLAMP LEVELING SWITCH LOCATION
1 - HEADLAMP LEVELING SWITCH LOCATION
2 - ACCESSORY SWITCH BEZEL
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DIAGNOSIS AND TESTING - HEADLAMP
LEVELING SWITCH - EXPORT

(1) Disconnect and isolate the negative battery
cable.

(2) Remove the headlamp leveling switch (Refer to
8 - ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
HEADLAMP LEVELING SWITCH - REMOVAL).

(3) Using an ohmmeter and the HEADLAMP LEV-
ELING SWITCH RESISTANCE table, check the
resistance between switch connector pins 1&2.

(4) If the test results are not as indicated in the
table below, replace the switch. If test results are as
indicated below, the switch is OK.

HEADLAMP LEVELING SWITCH RESISTANCE

SWITCH POSITION RESISTANCE
BETWEEN PINS 1&2

0 0.752V

1 0.564V

2 348.8V

3 249.2V

REMOVAL
(1) Rotate the A/C outlet registers to the full down

position. Grip each outlet at its outboard end and
gently over-rotate to release from its pivot point.
Swing outlet straight out and remove by hand.

(2) Remove the (4) HVAC control knobs by pulling
straight off the switch shaft.

(3) Remove the (2) screws from the center instru-
ment bezel.

(4) Remove the center instrument bezel. Pull it
straight out to unsnap the (4) retaining clips.

(5) Remove the (2) screws from the accessory
switch bank.

(6) Pull the accessory switch bank out and discon-
nect the electrical connector from the headlamp lev-
eling switch.

(7) Gently pry the headlamp leveling switch out of
its mounting clips (Fig. 14).

INSTALLATION
(1) Snap the headlamp leveling switch into the

accessory switch bank.
(2) Install the headlamp leveling switch electrical

connector.
(3) Verify switch operation.
(4) Position the accessory switch bank and install

the (4) retaining screws.
(5) Snap the center instrument bezel in position

and install the retaining screws.
(6) Install the (4) HVAC control knobs.

(7) Install the A/C outlet registers on the center
instrument bezel.

HEADLAMP UNIT

REMOVAL
(1) Disconnect and isolate the battery negative cable.
(2) Remove screws attaching headlamp module to

upper crossmember.
(3) Remove headlamp module from vehicle.
(4) Disconnect wire connector from back of head-

lamp (Fig. 10).
(5) Remove bulb from headlamp unit (Fig. 11).

INSTALLATION
CAUTION:
Do not touch the glass of halogen bulbs with fin-
gers or other possibly oily surface, reduced bulb
life will result.

(1) Connect wire connectors to the back of head-
lamp module.

(2) Place headlamp module in position.

CAUTION:
There is a grommet installed on the inboard jack-
screw. This grommet can be compressed too much
and squeezed out if overtorqued. Pull grommet
down off screw and look at the top of the screw at
the threads. If there are threads underneath the
grommet (threads go all the way up to the jack-
screw head), upon installation, only torque to 5 in.
lbs. If a shoulder is present and there are no
threads underneath the grommet, then torque jack-
screw to 40 in. lbs.

Fig. 14 LEVELING SWITCH REMOVAL
1 - HEADLAMP LEVELING SWITCH
2 - ACCESSORY SWITCH BANK
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(3) Install screws attaching headlamp module to
upper crossmember.

(4) Connect battery negative cable.

ADJUSTMENTS - HEADLAMP AIMING

LAMP ALIGNMENT SCREEN PREPARATION
(1) Position vehicle on a level surface perpendicu-

lar to a flat wall 7.62 meters (25 ft.) away from front
of headlamp lens.

(2) If necessary, tape a line on the floor 7.62
meters (25 ft.) away from and parallel to the wall
(Fig. 15).

(3) From the floor up 1.27 meters (5 ft.), tape a
line on the wall at the center line of the vehicle.
Sight along the center line of the vehicle (from rear
of vehicle forward) to verify accuracy of the line
placement.

(4) Rock vehicle side-to-side three times to allow
suspension to stabilize.

(5) Jounce front suspension three times by pushing
downward on front bumper and releasing.

(6) A small dot is molded into each headlamp lens
signifying the center of the headlamp. Measure the
distance from the center of the headlamp to the floor.
Transfer measurement to the alignment screen (with

tape). Use this line for up/down adjustment refer-
ence.

(7) Measure distance from the center line of the
vehicle to the center of each headlamp being aligned.
Transfer measurements to screen (with tape) to each
side of vehicle center line. Use these lines for left/
right adjustment reference.

VEHICLE PREPARATION FOR HEADLAMP
ALIGNMENT

Headlamps and Fog Lamps should be aligned
using the screen method. The preferred headlamp
alignment setting is 0 for the left/right adjust-
ment and 0 for the up/down adjustment.

(1) Verify headlamp dimmer switch and high beam
indicator operation.

(2) Inspect and correct damaged or defective com-
ponents that could interfere with proper headlamp
alignment.

(3) Verify proper tire inflation.
(4) Clean headlamp lenses.
(5) Verify that luggage area is not heavily loaded.
(6) Fuel tank should be FULL. Add 2.94 kg (6.5

lbs.) of weight over the fuel tank for each estimated
gallon of missing fuel.

Fig. 15 HEADLAMP ALIGNMENT SCREEN
1 - FLOOR TO CENTER OF HEADLAMP 5 - LOW BEAM HORIZONTAL CUTOFF LINE
2 - 32 mm (1.25 inches) CENTER OF HOTSPOT 6 - FRONT OF HEADLAMP
3 - VEHICLE CENTER LINE 7 - 7.62 meters (25 feet)
4 - HEADLAMP CENTER LINE 8 - 127 mm (5 inches) CENTER OF HOTSPOT
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HEADLAMP ADJUSTMENT
The PL headlamp low beam pattern has a distinct

horizontal cutoff line which is used to visually align
the headlamps. A properly aimed headlamp will have
the horizontal cutoff line of the low beam pattern
centered on the low beam pattern centered on the
horizontal center of headlamp line. The side to side
left edge of the low beam hot spot should be located
75 mm (3 inches) to the left of the headlamp center
line (Fig. 15). The high beams on a vehicle with aero
headlamps cannot be aligned. The high beam pattern
should be correct when the low beams are aligned
properly.

To adjust headlamp alignment, rotate alignment
screws to achieve the specified low beam hot spot
pattern.

LICENSE PLATE LAMP

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove screws attaching license plate lamp to

rear bumper fascia (Fig. 16).
(3) Remove lamp from bumper fascia.
(4) Remove bulb socket from lamp.
(5) Pull bulb from socket.

INSTALLATION
(1) Install bulb into socket.
(2) Install bulb socket into lamp.
(3) Place lamp in position.
(4) Install screws attaching license plate lamp to

rear bumper fascia.
(5) Connect the battery negative cable.

LICENSE PLATE LAMP UNIT

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Remove screws attaching license plate lamp to

rear bumper fascia (Fig. 16).
(3) Remove lamp from rear bumper fascia.
(4) Remove bulb socket from lamp.
(5) Remove lamp.

INSTALLATION
(1) Install bulb socket into lamp.
(2) Place lamp in position.
(3) Install screws attaching license plate lamp to

rear bumper fascia.
(4) Connect the battery negative cable.

MARKER LAMP

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Reach behind front bumper fascia forward of

front wheel and remove attaching clip from the front
side marker lamp (Fig. 7) and (Fig. 8).

(3) Remove lamp from front fascia.
(4) Remove bulb from socket.

INSTALLATION
(1) Install bulb into socket.
(2) Install bulb socket into lamp unit
(3) Install lamp unit into front fascia (Fig. 7) and

(Fig. 8).
(4) Install attaching clip to the front side market

lamp unit.
(5) Connect the battery negative cable.

MARKER LAMP UNIT

REMOVAL
(1) Disconnect and isolate the battery negative cable.
(2) Reach behind front bumper fascia forward of

front wheel and remove attaching clip from the front
side marker lamp (Fig. 7) and (Fig. 8).

(3) Remove lamp.
(4) Remove bulb from socket.

INSTALLATION
(1) Install bulb socket into lamp.
(2) Place lamp into front fascia (Fig. 7) and (Fig. 8).
(3) Install attaching clip to the front side marker

lamp.
(4) Connect the battery negative cable.

Fig. 16 LICENSE PLATE LAMP
1 - LICENSE PLATE LAMP
2 - BULB
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MULTI-FUNCTION SWITCH

DESCRIPTION
The multi-function switch is secured to the upper

steering column housing at the top of the steering
column, just below the steering wheel (Fig. 17). The
visible parts of the multi-function switch are the turn
signal control stalk that extends through a dedicated
opening in the left side of the upper steering column
shrouds, the windshield wiper/washer, exterior light-
ing control stalk that extends through a dedicated
opening in the right upper steering column shrouds,
the hazard warning switch push button that pro-
trudes through an opening in the upper steering col-
umn shroud on the top of the steering column. The
remainder of the switch, its mounting provisions, and
its electrical connections are all concealed beneath
the steering column shrouds. The multi-function
switch control stalk has both nomenclature and
International Control and Display Symbol graphics
applied to it, which identify its many functions. An
International Control and Display Symbol icon for
“Hazard Warning” is applied to the top of the hazard
warning switch push button.

The switch housing and its controls are constructed
of molded black plastic. A connector receptacle with
up to twenty terminals is located on the back of the
switch housing and connects the switch to the vehicle
electrical system through a take out and connector of
the instrument panel wire harness.

The multi-function switch supports the following
functions and features:

• Continuous Wipe Modes - The control knob of
the multi-function switch provides two continuous
wipe switch positions, low speed or high speed.

• Intermittent Wipe Mode - The control knob of
the multi-function switch provides an intermittent
wipe mode with multiple delay interval positions.

• Washer Mode - A button on the end of the con-
trol stalk of the multi-function switch provides
washer system operation when the button is
depressed towards the steering column.

• Hazard Warning Control - The internal cir-
cuitry and hardware of the multi-function switch pro-
vide detent switching for activation and deactivation
of the hazard warning system.

• Exterior Lighting Control - The internal cir-
cuitry and hardware of the multi-function switch pro-
vide for activation and deactivation of exterior
lighting.

• Headlamp Beam Selection - The internal cir-
cuitry and hardware of the multi-function switch pro-
vide detent switching for selection of the headlamp
high or low beams.

• Headlamp Optical Horn - The internal cir-
cuitry and hardware of the multi-function switch
includes momentary switching of the headlamp high
beam circuits to provide an optical horn feature
(sometimes referred to as flash-to-pass), which allows
the vehicle operator to momentarily flash the head-
lamp high beams as an optical signalling device.

Fig. 17 MULTI-FUNCTION SWITCH
1 - TURN SIGNAL CONTROL STALK 5 - CANCELLING CAM
2 - HAZARD WARNING SWITCH 6 - PANEL DIMMER/INTERIOR LIGHT SWITCH
3 - WINDSHIELD WIPER/WASHER CONTROL 7 - EXTERIOR LIGHTING CONTROL/FOG LAMP
4 - WINDSHIELD WIPER/WASHER SWITCH RETAINING SCREWS
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• Turn Signal Control - The internal circuitry
and hardware of the multi-function switch provide
both momentary non-detent switching and detent
switching with automatic cancellation for both the
left and right turn signals.

The multi-function switch cannot be adjusted or
repaired. If any function of the switch is faulty, or if
the switch is damaged, the entire switch unit must
be replaced.

HAZARD WARNING SYSTEM
The hazard warning system is actuated by a push

button located in the multi-function switch (Fig. 17)
on the top of the steering column between the steer-
ing wheel and the instrument panel. The hazard
switch is identified with a double triangle on front of
the button.

The hazard warning system allows the vehicle
operator to provide the drivers of other vehicles in
near proximity an optical indication that the vehicle
is disabled or is an obstacle to traffic flow. Unlike the
turn signal system, the hazard warning system has
battery current at all times, regardless of ignition
switch position.

OPERATION
The multi-function switch uses conventionally

switched outputs and a variable resistor to control
the many functions and features it provides using
hard wired circuitry. The switch is grounded at all
times through a single wire take out with an eyelet
terminal connector of the instrument panel wire har-
ness that is secured by a nut to a ground stud
located on the instrument panel armature, just above
and to the left of the glove box opening. When the
ignition switch is in the ACCESSORY or ON posi-
tions, battery current from a fuse in the Junction
Block (JB) is provided through a fused ignition
switch output (RUN/ACC) circuit. Following are
descriptions of the how the multi-function switch
operates to control the many functions and features
it provides:

• Continuous Wipe Modes - When the control
knob of the windshield wiper/washer control stalk on
the right side of the multi-function switch is rotated
to the High or Low positions, the circuitry within the
switch provides a battery current output directly to
the high or low speed brush of the wiper motor.
When the control knob is in the OFF position, the
wiper system completes the cycle and the blades park
in the lowest portion of the wipe pattern

• Intermittent Wipe Mode - When the wind-
shield wiper/washer control switch control is rotated
to the Delay position, the circuitry within the switch
connects the output of the wiper motor relay to the
low speed brush of the wiper motor and provides a
battery current signal to the Electromechanical
Instrument Cluster (EMIC). If the Delay mode is
selected, the control knob can then be rotated to mul-
tiple minor detent positions, which actuates a vari-
able resistor within the switch and provides a hard
wired output to the EMIC that signals the desired
delay interval for the intermittent wiper feature.

• Washer Mode - Pulling windshield wiper/
washer control towards the steering wheel provides a
battery current output through the momentary single
pole, single throw washer switch circuitry to operate
the washer pump/motor and provides a signal to the
EMIC. If the wipers are not operating when the
washer switch is actuated, the EMIC will operate the
wiper motor for as long as the washer switch is
depressed plus about three additional wipe cycles. If
the wipers are operating in the intermittent mode
when the washer switch is actuated, the EMIC will
operate the wiper motor at a fixed low speed for as
long as the washer switch is depressed plus about
three additional wipe cycles before the wipers return
to the selected intermittent wipe interval.

• Headlamp Beam Selection - The turn signal
control stalk on the left side of the multi-function
switch is pulled towards the steering wheel past a
detent, then released to actuate the headlamp beam
selection switch. Each time the control stalk is actu-
ated in this manner, the opposite headlamp mode
from what is currently selected will be activated. The
internal circuitry of the headlamp beam selection
switch directs the output of the headlamp switch
through hard wired circuitry to activate the selected
headlamp beam.

• Headlamp Optical Horn - The turn signal con-
trol stalk is pulled towards the steering wheel to just
before a detent, to momentarily activate the head-
lamp high beams. The high beams will remain illu-
minated until the control stalk is released. The
internal circuitry of the headlamp beam selection
switch provides a momentary ground path to the
headlamp high beams.

• Turn Signal Control - The turn signal control
stalk actuates the turn signal switch. When the con-
trol stalk is moved in the upward direction, the right
turn signal circuitry is activated; and, when the con-
trol stalk is moved in the downward direction, the
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left turn signal circuitry is activated. The multi-func-
tion switch turn signal circuitry simultaneously pro-
vides a signal to the turn signal sense of the
combination flasher to activate or deactivate the
flasher output, and directs the output of the flasher
to the proper turn signal lamps. The turn signal
switch has a detent position in each direction that
provides turn signals with automatic cancellation,
and an intermediate, momentary position in each
direction that provides turn signals only until the left
multi-function switch control stalk is released. When
the control stalk is moved to a turn signal switch
detent position, the cancel actuator extends toward
the center of the steering column. A turn signal can-
cel cam that is integral to the clock spring mecha-
nism rotates with the steering wheel and the cam
lobes contact the cancel actuator when it is extended
from the multi-function switch. When the steering
wheel is rotated during a turning maneuver, one of
the two turn signal cancel cam lobes will contact the
turn signal cancel actuator. The cancel actuator
latches against the cancel cam rotation in the direc-
tion opposite that which is signaled. In other words,
if the left turn signal detent is selected, the lobes of
the cancel cam will ratchet past the cancel actuator
when the steering wheel is rotated to the left, but
will unlatch the cancel actuator as the steering wheel
rotates to the right and returns to center, which will
cancel the turn signal event and release the control
stalk from the detent so it returns to the neutral
OFF position.

If only momentary signaling such as indication of a
lane change is desired, the switch is actuated to a
left or right intermediate detent position. In this
position the signal lamps flash as described above,
but the switch returns to the OFF position as soon as
the lever is released.

When the system is activated, one of two indicator
lamps mounted in the instrument cluster flashes in
unison with the turn signal lamps, indicating to the
driver that the system is operating.

HAZARD WARNING SYSTEM
The hazard warning push button is pushed down

to unlatch the switch and activate the hazard warn-
ing system, and pushed down again to latch the
switch and turn the system OFF. When the hazard
warning switch is latched (hazard warning off), the
push button will be in a lowered position on the top
of the steering column shroud; and, when the hazard
warning switch is unlatched (hazard warning on), the
push button will be in a raised position. The multi-
function switch hazard warning circuitry simulta-
neously provides a signal to the hazard warning
sense of the combination flasher to activate or deac-
tivate the flasher output, and directs the output of
the flasher to the hazard warning lamps. When the
hazard warning system is activated, the combination
flasher will cause both the right and left side turn
signal indicator lamps, front park/turn signal lamps,
front side marker lamps and rear turn signal lamps
to flash on and off. If the exterior lamps are turned
off, the front park/turn signal lamps and the front
side marker lamps will flash in unison. If the exte-
rior lamps are turned on, the front park/turn signal
lamps and the side marker lamps will flash alter-
nately.

DIAGNOSIS AND TESTING - MULTI-FUNCTION
SWITCH

FLASHER DIAGNOSIS
Should any function of the multi-function switch

fail, the entire switch assembly must be replaced.
(Refer to 8 - ELECTRICAL/LAMPS/LIGHTING -
EXTERIOR/MULTI-FUNCTION SWITCH -
REMOVAL).
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TURN SIGNAL AND HAZARD WARNING FLASHER DIAGNOSIS

CONDITION POSSIBLE CAUSES CORRECTION

TURN SIGNAL FLASHES AT
TWICE THE NORMAL RATE.

(1) FAULTY EXTERNAL LAMP. (1) REPLACE LAMP.

(2) POOR GROUND AT LAMP. (2) CHECK AND/OR REPAIR WIRING

(3) OPEN CIRCUIT IN WIRING
TO EXTERNAL LAMP.

(3) CHECK AND/OR REPAIR WIRING

(4) FAULTY CONTACT IN
SWITCH.

(4) REPLACE MULTI FUNCTION
SWITCH.

INDICATOR LAMP
ILLUMINATED BRIGHTLY,
EXTERNAL LAMP GLOWS
DIMLY AT A RAPID RATE.

(1) LOOSE OR CORRODED
EXTERNAL LAMP
CONNECTION.

(1) REPLACE SOCKET CONNECTION.

(2) POOR GROUND CIRCUIT
AT EXTERNAL LAMP.

(2) REPAIR WIRING HARNESS. CHECK
CONNECTORS.

(3) OPEN INSTRUMENT
CLUSTER.

(3) REPLACE INSTRUMENT CLUSTER.

HAZARD WARNING SYSTEM
DOES NOT FLASH.

(1) FAULTY FUSE. (1) REPLACE FUSE.

(2) FAULTY FLASHER. (2) REPLACE FLASHER.

(3) OPEN CIRCUIT IN FEED
WIRE TO SWITCH.

(3) REPAIR WIRING HARNESS, CHECK
CONNECTORS.

(4) FAULTY CONTACT IN
SWITCH.

(4) REPLACE MULTI FUNCTION
SWITCH.

(5) OPEN OR GROUNDED
CIRCUIT IN WIRING TO
EXTERNAL LAMPS.

(5) REPAIR WIRING HARNESS.

INDICATOR LAMP
ILLUMINATES BRIGHTLY,
EXTERNAL LAMP DOES NOT
LIGHT.

(1) OPEN CIRCUIT IN WIRE TO
EXTERNAL LAMP.

(1) REPAIR WIRING HARNESS.

(2) BURNED OUT LAMP. (2) REPLACE LAMP.
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CONDITION POSSIBLE CAUSES CORRECTION

SYSTEM DOES NOT FLASH
ON EITHER SIDE.

(1) FAULTY FUSE. (1) REPLACE FUSE.

(2) FAULTY FLASHER UNIT. (2) REPLACE FLASHER.

(3) LOOSE BULKHEAD
CONNECTOR.

(3) TIGHTEN CONNECTOR.

(4) LOOSE OR FAULTY REAR
WIRING HARNESS OR
TERMINALS.

(4) REPAIR WIRING HARNESS

(5) OPEN CIRCUIT TO
FLASHER UNIT.

(5) CHECK CONNECTORS, REPAIR
WIRING HARNESS.

(6) OPEN CIRCUIT IN FEED
WIRE TO TURN SIGNAL
SWITCH.

(6) CHECK CONNECTORS, REPAIR
WIRING HARNESS.

(7) FAULTY SWITCH
CONNECTION IN SWITCH.

(7) REPLACE MULTI FUNCTION
SWITCH.

(8) OPEN OR GROUNDED
CIRCUIT IN WIRING TO
EXTERNAL LAMPS.

(8) REPAIR WIRING HARNESS.

SYSTEM DOES NOT CANCEL
AFTER COMPLETION OF THE
TURN.

(1) BROKEN CANCELLING
FINGER ON SWITCH.

(1) REPLACE MULTI FUNCTION
SWITCH.

(2) BROKEN OR MISSING
CANCELLING CAM ON CLOCK
SPRING.

(2) REPLACE CLOCK SPRING.

EXTERNAL LAMPS OPERATE
PROPERLY, NO INDICATOR
LAMP OPERATION.

(1) FAULTY INDICATOR LAMP
IN INSTRUMENT CLUSTER.

(1) REPLACE LAMP.

(2) OPEN CIRCUIT OR WIRING. (2) REPAIR WIRING HARNESS.
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SWITCH DIAGNOSIS
To test the switch:
(1) Disconnect and isolate the battery negative

cable (Fig. 21).
(2) Remove the upper and lower steering column

shrouds. (Refer to 19 - STEERING/COLUMN/UPPER
SHROUD - REMOVAL).

(3) Disconnect the switch connector.
Using an ohmmeter, test for continuity (no resis-

tance) between the terminals of the switch as shown
in the Multi-Function Switch Continuity Test table
for diagnosis. Refer to (Fig. 18), (Fig. 19), and (Fig.
20) for connector terminal locations.

Fig. 19 MULTI-FUNCTION SWITCH CONNECTOR (B)

Fig. 20 WINDSHIELD WIPER/WASHER SWITCH
CONNECTOR (C)

Fig. 18 COMBINATION FLASHER CONNECTOR (A)
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MULTI-FUNCTION SWITCH CONTINUITY TEST

SWITCH POSITION MODE CONTINUITY BETWEEN

TURN SIGNAL IN NEUTRAL
HAZARD WARNING SWITCH OFF

HAZARD OFF

B-1 AND B-4

B-1 AND B-5

B-18 AND B-19

B-4 AND B-5

TURN SIGNAL ON
HAZARD WARNING SWITCH OFF

LEFT TURN

A-2 AND B-2

A-2 AND B-4

B-1 AND B-5

B-2 AND B-4

B-18 AND B-19

RIGHT TURN

A-2 AND B-5

B-1 AND B-4

B-5 AND B-6

B-18 AND B-19

TURN SIGNAL IN NEUTRAL
HAZARD WARNING SWITCH ON

HAZARD ON

A-2 AND B-2

A-2 AND B-4

A-2 AND B-5

A-2 AND B-6

A-3 AND A-5

A-3 AND B-7

B-2 AND B-4

B-2 AND B-5

B-2 AND B-6

B-4 AND B-5

B-4 AND B-6

B-5 AND B-6

B-18 AND B-19

PARK LAMP
PARK

B-9 AND B-20

B-18 AND B-19
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SWITCH POSITION MODE CONTINUITY BETWEEN

HEADLAMP BEAM

LOW

B-16 AND B-18

B-16 AND B-19

B-9 AND B-20

B-1 AND B-4

B-18 AND B-19

HIGH

B-17 AND B-18

B-17 AND B-19

B-9 AND B-20

B-1 AND B-4

B-18 AND B-19

OPTICAL HORN

ON

B-17 AND B-18

B-17 AND B-19

B-18 AND B-19

FRONT FOG

ON

B-13 AND B-14

B-9 AND B-20

B-16 AND B-18

B-16 AND B-19

B-18 AND B-19

REAR FOG

ON

B-12 AND B-14

B-13 AND B-14

B-9 AND B-20

B-16 AND B-18

B-16 AND B-19

B-18 AND B-19

B-12 AND B-13

MULTI-FUNCTION SWITCH DIMMER CONTROL RESISTANCE

SWITCH POSITION RESISTANCE VALUE

DOME ON 0 ± 1% + 20V

PARADE MODE 90.9 ± 1% + 20V

DIM 5 (BRIGHTEST INTENSITY) 252.9 ± 1% + 20V

DIM 4 600.9 ± 1% + 20V

DIM 3 1204.9 ± 1% + 20V

DIM 2 1853.9 ± 1% + 20V

DIM 1 (DIMMEST INTENSITY) 3223.9 ± 1% + 20V
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REMOVAL
(1) Disconnect and isolate the battery negative

cable (Fig. 21).

(2) Remove both upper and lower steering column
shrouds. (Refer to 19 - STEERING/COLUMN/UPPER
SHROUD - REMOVAL).

(3) Disconnect both posi-lock harness connectors at
the rear of the multi-function switch (Fig. 22) and
(Fig. 23).

(4) Remove multi-function switch mounting screws
(Fig. 22) and (Fig. 23).

(5) The combination flasher must be transferred to
new multi-function switch if replacing (Fig. 22).

(6) The windshield wiper/washer switch must be
transferred to the new multi-function switch. (Refer
to 8 - ELECTRICAL/WIPERS/WASHERS/WIPER/
WASHER SWITCH - REMOVAL).

INSTALLATION
(1) The windshield wiper/washer switch must be

transferred to the new multi-function switch. (Refer
to 8 - ELECTRICAL/WIPERS/WASHERS/WIPER/
WASHER SWITCH - INSTALLATION).

(2) The combination flasher must be transferred to
new multi-function switch if replacing.

(3) Install the multi-function switch mounting
screws. Tighten multi-function switch to column
retaining screws to 3 N·m (27 in. lbs.) torque.

(4) Connect both posi-lock harness connectors at
the rear of the multi-function switch.

(5) Instal both upper and lower steering column
shrouds. (Refer to 19 - STEERING/COLUMN/UPPER
SHROUD - INSTALLATION).

(6) Connect the battery negative cable.

Fig. 21 DISCONNECT AND ISOLATE BATTERY
NEGATIVE CABLE

1 - NEGATIVE CABLE
2 - NEGATIVE BATTERY POST

Fig. 22 MULTI-FUNCTION SWITCH MOUNTING
1 - MULTI-FUNCTION SWITCH CONNECTOR
2 - HAZARD/WARNING SWITCH
3 - WINDSHIELD WIPER/WASHER SWITCH CONNECTOR
4 - MOUNTING SCREWS
5 - COMBINATION FLASHER
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Fig. 23 MULTI-FUNCTION SWITCH - REMOVE/INSTALL
1 - MULTI-FUNCTION SWITCH CONNECTORS 3 - MULTI-FUNCTION SWITCH
2 - RETAINING SCREWS
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REAR FOG LAMP

DESCRIPTION
Therear fog lamps can be found in the rear of the

vehicle, integrated into the rear tail lamp assembly.
Rear fog lamps utilize a red lens and clear bulb.

OPERATION
The rear fog lamps are turned ON and OFF with

the rear fog lamp switch. (Refer to 8 - ELECTRICAL/
LAMPS/LIGHTING - EXTERIOR/FOG LAMP
SWITCH - OPERATION). Refer to Wiring Diagrams
for a complete system schematic.

DIAGNOSIS AND TESTING - REAR FOG LAMP
- EXPORT

Refer to Wiring Diagrams for a complete system
schematic.

(1) Remove the rear fog lamp bulb and check for
burned out condition. Replace bulb if necessary.

(2) If bulb appears OK, reinstall the bulb in its
socket and rotate the ignition switch to the “ON”
position. Turn the rear fog lamp “ON” and check for
lamp operation. If lamp is still inoperative proceed to
Step 3

(3) Remove lamp bulb and check for proper power
(12v) and ground connections in lamp socket. If
power and/or ground connections are not present,
trace wire until open or short is found. Refer to Wir-
ing Diagrams for a complete system schematic.

REMOVAL

REAR FOG LAMP UNIT
(1) Disconnect and isolate the battery negative

cable.
(2) Remove the appropriate two rear fog lamp

retaining screws.
(3) Pull the fog lamp assembly from the rear

bumper fascia.
(4) Rotate and pull the lamp socket from the lamp

housing.
(5) Remove lamp assembly from vehicle.

REAR FOG LAMP BULB
(1) Remove the fog lamp unit from the rear

bumper fascia (Refer to 8 - ELECTRICAL/LAMPS/
LIGHTING - EXTERIOR/FOG LAMP - REMOVAL).

(2) Pull bulb out of socket and replace bulb (Fig.
24).

INSTALLATION

REAR FOG LAMP UNIT
(1) Install the lamp socket into the lamp housing.
(2) Install the lamp assembly into rear bumper

fascia.
(3) Install the appropriate two rear fog lamp

retaining screws.
(4) Connect the battery negative cable.

REAR FOG LAMP BULB
(1) Push in bulb (Fig. 24).
(2) Install the fog lamp unit into the rear bumper

fascia (Refer to 8 - ELECTRICAL/LAMPS/LIGHT-
ING - EXTERIOR/FOG LAMP - INSTALLATION).

Fig. 24 REAR FOG LAMP SOCKET
1 - REAR FOG LAMP
2 - REAR FOG LAMP SOCKET
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TAIL LAMP

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Move trunk lining as necessary from rear clo-

sure panel to gain access to back of tail lamp.
(3) Remove bulb socket from tail lamp through

openings in rear closure panel (Fig. 25).
(4) Pull bulb from socket.

INSTALLATION
(1) Push bulb into socket.
(2) Install bulb socket into tail lamp through open-

ings in rear closure panel.
(3) Reposition trunk lining to rear closure panel.
(4) Connect the battery negative cable.

TAIL LAMP UNIT

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Move trunk lining as necessary from rear clo-

sure panel to gain access to back of tail lamp.
(3) Remove nuts attaching tail lamp to the rear

closure panel.
(4) Disconnect the wiring connectors from the bulb

sockets.
(5) Remove lamp housing from vehicle.

INSTALLATION
(1) Pull wiring and connectors through opening in

rear closure panel and install wiring connectors into
bulb sockets.

(2) Place lamp assembly into position.
(3) Install lamp assembly nuts.
(4) Reposition trunk lining.
(5) Connect the battery negative cable.
(6) Verify vehicle and system operation.

TRUNK LAMP UNIT

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Insert a trim stick or small flat blade between

the lamp lens and rear shelf reinforcement panel.
(3) Pry the lamp lens downward.
(4) Disconnect wire connector.
(5) Remove lamp from vehicle.

INSTALLATION
(1) Place lamp into position.
(2) Connect wire connector.
(3) Install lamp lens.
(4) Connect battery negative cable.

Fig. 25 TAIL AND STOP LAMP BULB
1 - REAR CLOSURE PANEL
2 - TAIL LAMP
3 - SOCKET
4 - BULB
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INTERIOR LAMPS

CAUTION: Do not use bulbs other than those listed
in the chart below. Damage to lamp can result.

BULB APPLICATION CHART

LAMP BULB

ABS INDICATOR LED

AIRBAG INDICATOR LED

BRAKE SYSTEM
WARNING INDICATOR

LED

CLIMATE CONTROLS LED

CONSOLE GEAR
SELECTOR W/AUTO

PC 194

DOME LAMP T579

FRONT FOG LAMP
INDICATOR

LED

GLOVE COMPARTMENT T194

HIGH BEAM LAMP
INDICATOR

PC194

IGNITION LOCK 161

INSTRUMENT CLUSTER
ILLUMINATION

PC194

LOW FUEL INDICATOR LED

LAMP BULB

LOW OIL PRESSURE
INDICATOR

LED

REAR CARGO T906

SEAT BELT INDICATOR LED

SECURITY ALARM
INDICATOR

LED

SHIFT BEZEL (PRNDL)
LAMP

T37

MALFUNCTION
INDICATOR LIGHT

LED

TRAC OFF INDICATOR LED

TURN SIGNAL
INDICATOR

PC194

UNDERHOOD 105

VISOR VANITY 6501966

VOLTAGE INDICATOR LED

All the interior bulbs are brass or glass wedge
base. Aluminum base bulbs are not approved and
should not be used for replacement.
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CUP HOLDER LAMP

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Insert a small screwdriver into notch by lens

and gently pry out unit.
(3) Slide back rear cover to expose bulb.
(4) Remove bulb.

INSTALLATION
(1) Install bulb.
(2) Insert bulb into cover.
(3) Align bulb holder with slots on instrument

panel and firmly snap into place.
(4) Connect battery negative cable.

DOME LAMP

REMOVAL

LAMP
(1) Disconnect and isolate the battery negative

cable.
(2) Insert a trim stick between the dome lamp

bezel and dome lamp lens.
(3) Carefully pull down on lamp lens to remove

lamp from headliner.
(4) Disconnect wire connector.
(5) Remove lamp.

BULB
(1) Disconnect and isolate the battery negative

cable.
(2) Insert a trim stick between the dome lamp

bezel and dome lamp lens.
(3) Carefully swing down one side of the lamp

lens.
(4) Remove bulb from lamp socket.

INSTALLATION

LAMP
(1) Place lamp into position.
(2) Connect wire connector.
(3) Install dome lamp and lens.
(4) Connect the battery negative cable.

BULB
(1) Push bulb in socket and snap into place.
(2) Position lens on lamp and snap into place.
(3) Connect the battery negative cable.

GLOVE BOX LAMP

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Open glove box door.
(3) Pull downward on lamp/switch assembly to dis-

engage tabs from instrument panel.
(4) Pull bulb from socket.

INSTALLATION
(1) Push bulb into socket.
(2) Place lamp/switch assembly into position.
(3) Push lamp/switch assembly to lock tabs.
(4) Check lamp operation, and close glove door.
(5) Connect the battery negative cable.

GLOVE BOX LAMP SWITCH

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Open glove box door.
(3) Pull downward on lamp/switch assembly to dis-

engage tabs from instrument panel.
(4) Pull bulb from socket.
(5) Disconnect wire connector from lamp and

remove glove box lamp/switch.

INSTALLATION
(1) Push bulb into socket.
(2) Place lamp/switch assembly into position.
(3) Connect wire connector to the lamp/switch.
(4) Push lamp/switch assembly to lock tabs.
(5) Check lamp operation, and close glove box door.
(6) Connect the battery negative cable.

READING LAMP

REMOVAL
(1) Disconnect and isolate the battery negative

cable.
(2) Using a small thin blade tool, pry at the center

of the lens nearest the mirror to remove lens.
(3) Remove cartridge lamp.

INSTALLATION
(1) Install lens by setting lens into position and

applying pressure until it is locked into position.
(2) Connect the battery negative cable.
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