


2  INTRODUCTION

BODY CODE PLATE
DESCRIPTION

LOCATION AND DECODING

The Body Code Plate is located in the engine com-
partment on the front right side shock tower mounting
front panel.

BODY CODE PLATE LINE 3

There are seven lines of information on the body code
plate. Lines 4, 5, 6, and 7 are not used to define ser-
vice information. Information reads from left to right,
starting with line 3 in the center of the plate to line 1
at the bottom of the plate.

DIGITS 1, 2, AND 3
Paint procedure

DIGIT 4

Open Space

DIGITS 5 THROUGH 7
Primary Paint

DIGIT 8 AND 9

Open Space
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BODY CODE PLATE

- PRIMARY PAINT

- SECONDARY PAINT
- VINYL ROOF

- VEHICLE ORDER NUMBER
- CAR LINE SHELL

- PAINT PROCEDURE
- ENGINE

- TRIM

- TRANSMISSION

10 - MARKET

11 - VIN
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5-58 BRAKES - BASE LX

8. Remove caliper mounting bolts (1).
9. Remove brake caliper (2) with pads from knuckle
(3) and brake rotor (3).

10. If brake pads need to be removed from caliper,
(Refer to 5 - BRAKES/HYDRAULIC/MECHANI-
CAL/BRAKE PADS/SHOES - REMOVAL).

NOTE: These calipers are not serviceable. Do not attempt disassembly.

INSTALLATION

CAUTION: Always inspect brake pads before installing disc brake caliper and replace as necessary. (Refer
to 5 - BRAKES/HYDRAULIC/MECHANICAL/BRAKE PADS/SHOES - INSPECTION)

1. Completely retract caliper pistons back into bores of caliper. Use hand pressure or a C-clamp may also be used
to retract pistons, first placing a wood block or used brake pad (not to be reused) over pistons before installing
C-clamp to avoid damaging piston.

2. If brake pads need to be installed in caliper before installation, (Refer to 5 - BRAKES/HYDRAULIC/MECHANI-
CAL/BRAKE PADS/SHOES - INSTALLATION).

3. Slide caliper with pads (2) over brake rotor (3) and
align with knuckle (8).

4. Install caliper mounting bolts (1). Tighten bolts to
190 N-m (140 ft. Ibs.) torque.
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5.

Install banjo bolt (4) attaching brake hose (5) to
caliper (1). Install NEW washers (2, 3) on each
side of hose fitting as banjo bolt is placed through
banjo fitting. Thread banjo bolt into caliper and
tighten to 33 N-m (24 ft. Ibs.) torque.

. Install tire and wheel assembly (1). Tighten wheel

mounting nuts (3) to 150 N-m (110 ft. Ibs.) torque.
(Refer to 22 - TIRES/WHEELS - INSTALLATION)
Lower vehicle.

Remove brake pedal holding tool.

Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

BRAKES - BASE
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10. Bleed (1) base brake hydraulic system as neces-
sary. (Refer to 5 - BRAKES - STANDARD PRO-
CEDURE)

CAUTION: If NEW brake pads have been installed,
keep in mind that braking effectiveness might be
somewhat reduced during the first brake applica-
tions.

11. Road test vehicle making several stops to wear off
any foreign material on brakes and to seat brake
pads. If NEW brake pads are installed, they need
to be properly burnished. (Refer to 5 - BRAKES/
HYDRAULIC/MECHANICAL/BRAKE PADS/
SHOES - STANDARD PROCEDURE)

LX
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CALIPER - REAR DISC BRAKE
REMOVAL

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1.

Disconnect and isolate battery negative cable (2)
from battery post.

Using a brake pedal holding tool, depress brake
pedal past its first inch of travel and hold it in this
position. Holding pedal in this position will isolate
master cylinder from hydraulic brake system and
will not allow brake fluid to drain out of brake fluid
reservoir while brake lines are open.

Raise and support vehicle. (Refer to LUBRICATION

& MAINTENANCE/HOISTING - STANDARD
PROCEDURE)

. Remove wheel mounting nuts (3), then tire and

wheel assembly (1).

8133bb50
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5. Remove banjo bolt (4) connecting flexible brake
hose (3) to caliper (1). There are two sealing wash-
ers (2) (one one each side of hose fitting) that will
come off when bolt is removed. Discard these
washers; install NEW washers on installation.

8138f2af

6. While holding guide pins from turning, remove cal-
iper guide pin bolts (2).

7. Remove brake caliper (1) from brake adapter (3)
and pads.

8138ebc9

DISASSEMBLY
NOTE: Before disassembling brake caliper, clean and inspect it. (Refer to 5 - BRAKES/HYDRAULIC/ME-

CHANICAL/DISC BRAKE CALIPER - CLEANING) (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/DISC
BRAKE CALIPER - INSPECTION)

WARNING: Under no condition should high pressure air ever be used to remove a piston from a caliper
bore. Personal injury could result from such a practice.

CAUTION: Do not use excessive force when clamping caliper in vise. Excessive vise pressure will cause
bore distortion.

1. Drain brake fluid from caliper.
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2. Mount caliper in a vise equipped with protective
jaws.

3. Place a wooden block (2) (padded with approxi-
mately one-inch thickness of shop towels) in front
of caliper (1) piston as shown. Padded block
should be sized to allow piston to push out of bore
far enough to be removed by hand after being
loosened by air pressure, yet large enough to keep
piston from coming completely out. This will cush-
ion and protect caliper piston during removal.

WARNING: Do not place face or hands near caliper
and piston if using compressed air pressure to
remove piston. Do not use high pressure.

4. Apply low pressure compressed air to caliper fluid
inlet in short spurts to ease piston out of bore.

5. Remove piston from caliper (1).

CAUTION: When working on disc brake caliper,
always use care and suitable tools to avoid dam-
aging the aluminum housing.

6. Using a suitable tool (1), carefully remove dust
boot (2) and discard it.

CAUTION: Do not use a screw driver or other
metal tool for seal removal. Using such tools can
scratch bore or leave burrs on seal groove edges.

7. Using a soft tool such as a plastic trim stick (2),
work piston seal (1) out of its groove in caliper pis-
ton bore. Discard used seal.

81330e60
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8. Remove caliper bleeder screw (1) from caliper
housing (2).

9. Clean piston bore and drilled passage ways with
alcohol or a suitable solvent. Wipe it dry using only
a lint-free cloth.

10. Inspect both piston and bore for scoring or pitting.
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NOTE: It is not recommended to hone caliper
bore. The anodized coating would be
compromised.

813312ba

CLEANING

WARNING: Dust and dirt accumulating on brake parts during normal use may contain asbestos fibers from
production or aftermarket brake linings. Breathing excessive concentrations of asbestos fibers can cause

serious bodily harm. Exercise care when servicing brake parts. Do not sand or grind brake lining unless
equipment used is designed to contain the dust residue. Do not clean brake parts with compressed air or
by dry brushing. Cleaning should be done by dampening the brake components with a fine mist of water,
then wiping the brake components clean with a dampened cloth. Dispose of cloth and all residue containing

asbestos fibers in an impermeable container with the appropriate label. Follow practices prescribed by the
Occupational Safety And Health Administration (OSHA) and the Environmental Protection Agency (EPA) for
the handling, processing, and disposing of dust or debris that may contain asbestos fibers.

To clean or flush the internal passages of the brake caliper, use fresh brake fluid or Mopar® Non-Chlorinated Brake
Parts Cleaner. Never use gasoline, kerosene, alcohol, oil, transmission fluid or any fluid containing mineral oil to
clean the caliper. These fluids will damage rubber cups and seals.

INSPECTION

Inspect the disc brake caliper for the following:
e Cracked or damaged housing
e Brake fluid leaks in and around boot area
e Ruptures, brittleness or damage to the piston dust boot

If caliper fails inspection, disassemble and recondition caliper, replacing the seals and dust boots or replace caliper.
ASSEMBLY

CAUTION: Dirt, oil, and solvents can damage caliper seals. Ensure assembly area is clean and dry.

NOTE: Always use new, clean Mopar ©® DOT 3 Motor Vehicle Brake Fluid or equivalent when assembling
brake caliper.

NOTE: Never use used or old piston seals or boots for reassembly.
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1.

2.

Lubricate caliper piston, piston seal (1) and piston
bore (2) with clean, fresh brake fluid.

Install NEW piston seal (1) in groove of caliper
bore (2). Seal should be started at one area of
groove and gently worked around and into the
groove using only your clean fingers to seat it.

. Install NEW dust boot (1) on piston (2) and work

boot lip into groove at top of piston. Stretch boot
downward, straightening boot folds, then move
boot back upward as necessary until folds snap
uniformly into place.

Install piston (1) into caliper piston (2) bore, press-
ing piston down to bottom of bore using hand-pres-
sure. Using a piece of wood or wooden hammer
handle may also suffice as long as piston and boot
damage can be avoided.

BRAKES - BASE 5-65
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CAUTION: When installing dust boot in following
step, use care not to over-install boot or damage
will occur. The boot (3) will bottom in the counter-
bore before the top of the boot reaches the sur-
face of the caliper. The boot will bottom with
approximately 2 mm (1/16 inch) (2) of boot still
showing above caliper housing.

5. Seat dust boot (3) in caliper counterbore using
Installer, Special Tool 9314, with Handle, Special
Tool C-4171. Install dust boot until it bottoms. Do
not over-seat dust boot or damage will occur.

6. Install bleeder screw in correct threaded hole. Cal-
iper housing is not side-specific, so it is important
to install bleeder screw in threaded hole that will be
uppermost once caliper is installed on vehicle.

Tighten bleeder screw to 15 N-m (125 in. Ibs.)
torque.

7. Install caliper on vehicle. (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/DISC BRAKE CALIPER -
INSTALLATION)
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INSTALLATION

CAUTION: Always inspect brake pads before installing disc brake caliper and replace as necessary. (Refer
to 5 - BRAKES/HYDRAULIC/MECHANICAL/BRAKE PADS/SHOES - INSPECTION)

1. Completely retract caliper piston back into bore of caliper. Use hand pressure or a C-clamp may be used to
retract piston, first placing a wood block over piston before installing C-clamp to avoid damaging piston.

CAUTION: Use care when installing caliper onto disc brake adapter to avoid damaging boots on caliper
guide pins.

2. Push caliper guide pins into caliper adapter to clear caliper mounting bosses when installing.

3. Slide caliper over brake pads and onto caliper
adapter (3).

CAUTION: Extreme caution should be taken not to
crossthread caliper guide pin bolts (2) when they
are installed.

4. Align caliper mounting holes with guide pins, then
install guide pin bolts (2). While holding guide pins
from turning, tighten bolts to 31 N-m (23 ft. Ibs.)
torque.

5. Install banjo bolt (4) attaching brake hose (3) to
caliper (1). Install NEW washers (2) on each side
of hose fitting as banjo bolt is placed through fit-
ting. Thread banjo bolt into caliper and tighten to
50 N-m (37 ft. Ibs.) torque.

8138f2af
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. Install tire and wheel assembly (1). Tighten wheel

mounting nuts (3) to 150 N-m (110 ft. Ibs.) torque.
(Refer to 22 - TIRES/WHEELS - INSTALLATION)

Lower vehicle.
Remove brake pedal holding tool.

. Connect battery negative cable (2) to battery post.

It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

10. Bleed (1) base brake hydraulic system as neces-

11.

sary. (Refer to 5 - BRAKES - STANDARD PRO-
CEDURE)

Road test vehicle making several stops to wear off
any foreign material on brakes and to seat brake
shoes.
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CALIPER - REAR DISC BRAKE - SRT8

BRAKES - BASE 5-69

REMOVAL

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1.

Disconnect and isolate battery negative cable (2)
from battery post.

Using a brake pedal holding tool, depress brake
pedal past its first inch of travel and hold it in this
position. Holding pedal in this position will isolate
master cylinder from hydraulic brake system and
will not allow brake fluid to drain out of brake fluid
reservoir while brake lines are open.

Raise and support vehicle. (Refer to LUBRICATION

& MAINTENANCE/HOISTING - STANDARD
PROCEDURE)

. Remove wheel mounting nuts (3), then tire and

wheel assembly (1).

8133bb50
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5. Remove banjo bolt (1) connecting flexible brake
hose (5) to caliper (4). There are two sealing wash-
ers (2, 3) (one one each side of hose fitting) that
will come off when bolt is removed. Discard these
washers; install NEW washers on installation.

815bb16¢c

CAUTION: When pushing pistons back into caliper bores, use only a trim stick as shown or other suitable
soft tool. Never use a screwdriver or other metal pry bar due to potential damage to braking surface of
rotor, caliper, pistons or dust boots.

6. Place trim stick (4) between brake pad (2) and
outer edge of rotor (3).

7. Using trim stick, slowly apply pressure against
brake pad (2) until both pistons (on that side of cal-
iper) are completely bottomed in bores of caliper
half.

NOTE: Repeat above procedure to opposite brake
pad (1) and pistons as necessary.

815bfe64
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8. Support spring link (1) using a transmission jack (5)
or other appropriate jack. Raise spring link just
enough to access brake caliper lower mounting bolt
(4) from above compression link (2).

9. Remove the lower and upper caliper mounting
bolts (1).
10. Remove brake caliper (2) with pads from knuckle
and brake rotor.
11. If brake pads need to be removed from caliper,
(Refer to 5 - BRAKES/HYDRAULIC/MECHANI-
CAL/BRAKE PADS/SHOES - REMOVAL).

BRAKES - BASE
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NOTE: These calipers are not serviceable. Do not attempt disassembly.

INSTALLATION

CAUTION: Always inspect brake pads before installing disc brake caliper and replace as necessary. (Refer

to 5 - BRAKES/HYDRAULIC/MECHANICAL/BRAKE PADS/SHOES - INSPECTION)

1. Completely retract caliper pistons back into bores of caliper. Use hand pressure or a C-clamp may also be used
to retract pistons, first placing a wood block or used brake pad (not to be reused) over piston before installing

C-clamp to avoid damaging piston.

2. If brake pads need to be installed in caliper before installation, (Refer to 5 - BRAKES/HYDRAULIC/MECHANI-

CAL/BRAKE PADS/SHOES - INSTALLATION).
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3.

4.

LX

Slide caliper with pads (2) over brake rotor and
align with knuckle.

Install caliper mounting bolts (1). Tighten bolts to
130 N-m (96 ft. Ibs.) torque.

Remove jack from under spring link.

6. Install banjo bolt (1) attaching brake hose (5) to

caliper (4). Install NEW washers (2, 3) on each
side of hose fitting as banjo bolt is placed through
banjo fitting. Thread banjo bolt into caliper and
tighten to 33 N-m (24 ft. Ibs.) torque.

Install tire and wheel assembly (1). Tighten wheel
mounting nuts (3) to 150 N-m (110 ft. Ibs.) torque.
(Refer to 22 - TIRES/WHEELS - INSTALLATION)

8. Lower vehicle.
9. Remove brake pedal holding tool.

815bb19b

81386065
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10. Connect battery negative cable (2) to battery post.
It is important that this is performed properly.
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM -
STANDARD PROCEDURE)

11. Bleed (1) base brake hydraulic system as neces-
sary. (Refer to 5 - BRAKES - STANDARD PRO-
CEDURE)

CAUTION: If NEW brake pads have been installed,
keep in mind that braking effectiveness might be
somewhat reduced during the first brake applica-
tions.

12. Road test vehicle making several stops to wear
off any foreign material on brakes and to seat
brake pads. If NEW brake pads are installed, they
need to be properly burnished. (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAL/BRAKE
PADS/SHOES - STANDARD PROCEDURE)

BRAKES - BASE 5-73

8133bb50

81209e57




5-74 BRAKES - BASE LX

FLUID

DIAGNOSIS AND TESTING
BRAKE FLUID CONTAMINATION

Indications of fluid contamination are swollen or deteriorated rubber parts.
Swollen rubber parts indicate the presence of petroleum in the brake fluid.

To test for contamination, put a small amount of drained brake fluid in clear glass jar. If fluid separates into layers,
there is mineral oil or other fluid contamination of the brake fluid.

If brake fluid is contaminated, drain and thoroughly flush system. Replace master cylinder, proportioning valve, cal-
iper seals, wheel cylinder seals, Antilock Brake hydraulic unit and all hydraulic fluid hoses.

STANDARD PROCEDURE
BRAKE FLUID LEVEL CHECKING

Check master cylinder reservoir fluid level a minimum
of twice annually.

Fluid reservoirs (1) are marked with the words MAX
and MIN to indicate proper brake fluid fill level of the
master cylinder.

If necessary, add brake fluid to bring the level to the
bottom of the MAX mark on the side of the master cyl-
inder fluid reservoir (1).

Use only Mopar® brake fluid or equivalent from a
sealed container. Brake fluid must conform to DOT 3
specifications (Refer to 5 - BRAKES/HYDRAULIC/ME-
CHANICAL/FLUID - SPECIFICATIONS).

WARNING USE ONLY
MAX o Brake FLuiD
FROM A SEALED
CONTAINER

8137f614

DO NOT use brake fluid with a lower boiling point, as brake failure could result during prolonged hard braking.
Use only brake fluid that was stored in a tightly-sealed container.

DO NOT use petroleum-based fluid because seal damage will result. Petroleum based fluids would be items such
as engine oil, transmission fluid, power steering fluid etc.

SPECIFICATIONS

BRAKE FLUID

The brake fluid used in this vehicle must conform to DOT 3 specifications and SAE J1703 standards. No other type
of brake fluid is recommended or approved for usage in the vehicle brake system. Use only Mopar® Brake Fluid or
equivalent from a tightly sealed container.

CAUTION: Never use reclaimed brake fluid or fluid from an container which has been left open. An open
container of brake fluid will absorb moisture from the air and contaminate the fluid.

CAUTION: Never use any type of a petroleum-based fluid in the brake hydraulic system. Use of such type
fluids will result in seal damage of the vehicle brake hydraulic system causing a failure of the vehicle brake
system. Petroleum based fluids would be items such as engine oil, transmission fluid, power steering fluid,
etc.



LX

BRAKES - BASE

RESERVOIR - MASTER CYLINDER FLUID

REMOVAL

1. Remove access panel (1) in cowl area to expose
master cylinder (2).

2. Thoroughly clean all surfaces of brake fluid reser-
voir and master cylinder. Use only Mopar® Brake
Parts Cleaner or equivalent.

3. Disconnect wiring harness connector (4) from
brake fluid level sensor (2) in master cylinder brake
fluid reservoir (1).

5-75
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4.

Remove brake fluid reservoir cap (1). Using a
clean syringe or equivalent type tool, empty as
much brake fluid as possible from the reservoir.

CAUTION: When removing fluid reservoir from the
master cylinder, do not pry off using any type of
tool. This can damage the fluid reservoir or master
cylinder housing.

5.

Remove screw (3) fastening fluid reservoir to mas-
ter cylinder housing.
Rock the brake fluid reservoir side-to-side while
pulling up to remove it from seal grommets in mas-
ter cylinder housing.

. Remove two brake fluid reservoir seal grommets

(2) from master cylinder housing (1).

LX
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INSTALLATION

1. Install NEW brake fluid reservoir sealing grommets
(2) in master cylinder housing (1).

2. Lubricate reservoir mounting area with fresh clean
brake fluid. Place reservoir in position over sealing
grommets. Seat reservoir into sealing grommets
using a rocking motion while firmly pressing down
on fluid reservoir. Once installed, make sure fluid
reservoir is touching the top of both sealing grom-
mets (2) or reservoir is not properly installed.

3. Install fluid reservoir mounting screw (3). Tighten
screw to 28 N-m (250 in. Ibs.) torque.

813aa592
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4. Connect wiring harness connector (4) to brake fluid
level sensor (2) mounted in brake fluid reservoir

().

5. Fill master cylinder fluid reservoir (1) with clean,
fresh Mopar® Brake Fluid or equivalent.

6. Install access panel in cowl area.

WARNING: Be certain a firm brake pedal is
achieved prior to attempting vehicle operation. If a

firm brake pedal cannot be achieved, bleed entire

brake hydraulic system and check for leaks. (refer

to 5 - brakes - standard procedure)

7. Road test vehicle to ensure proper operation of
brakes.

LX
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JUNCTION BLOCK
DESCRIPTION

A junction block is used on vehicles that are not equipped with antilock brakes (ABS) allowing use of the same
brake tubes on all applications. The junction block is located in the engine compartment, in front of the right wheel
well. The junction block mounts in the same location as the ABS integrated control unit (ICU) does on vehicles with
ABS.

It has six threaded ports to which the brake tubes connect. Two are for the brake tubes coming from the master
cylinder. The remaining four ports are for the brake tubes going to each wheel brake assembly.

The junction block contains a proportioning valve. The proportioning valve is not serviced separately from the junc-
tion block. For more information on the proportioning valve, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/
PROPORTIONING VALVE - DESCRIPTION)

OPERATION

The junction block distributes the brake fluid coming from the master cylinder primary and secondary ports to the
four brake tubes leading to the wheel brakes. Since the junction block mounts in the same location as the ABS
integrated control unit (ICU), it allows for the common use of brake tubes on the vehicle whether it is equipped with
or without ABS.

The junction block includes a rear brake proportioning valve. Placed in the fluid flow passages leading to the rear
brake tube ports, it balances front-to-rear braking. (Refer to 5 - BRAKES - BASE/HYDRAULIC/MECHANICAL/PRO-
PORTIONING VALVE - OPERATION)

REMOVAL

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Disconnect and isolate battery negative cable (2)
from battery post.

2. Using a brake pedal holding tool, depress brake
pedal past its first inch of travel and hold it in this
position. Holding pedal in this position will isolate
master cylinder from hydraulic brake system and
will not allow brake fluid to drain out of brake fluid
reservoir while brake lines are open.

8133bb50
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3. Remove brake tubes (1, 2, 3 and 10) at junction
block (5).

4. Remove remaining brake tubes (1 and 3) at junc-

tion block (5).

5. Pull up on junction block (5) and remove from

mounting grommets (8).
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INSTALLATION

1. Install junction block (5), pushing mounting bracket
down into mounting grommets (8) located in body
of vehicle.

2. Install brake tubes to rear (1 and 3) at hydraulic
control unit. Tighten tube nuts to 20 N-m (177 in.
Ibs.) torque.

5-81
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3. Install brake tubes (1, 2, 3 and 10) at junction block
(5). Tighten tube nuts to 20 N-m (177 in. Ibs.)
torque.

4. Remove brake pedal holding tool.

5. Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

6. Fill and bleed (1) base brake hydraulic system.
(Refer to 5 - BRAKES - STANDARD PROCE-
DURE)

7. Road test vehicle to verify proper operation of
brakes.

8133bb50
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MASTER CYLINDER
DESCRIPTION

There are two different master cylinder designs used depending on whether the vehicle is an early build vehicle or
a later build vehicle. To simplify the differentiation between early and later brake systems, for this service information
they are referred to as the MK25 master cylinder and the MK25E master cylinder. This is because the master cyl-
inders change when the availability of the antilock brake systems change. Early build vehicles use MK25 ABS and
later build vehicles use MK25E ABS. Be aware that these type master cylinders are also used on vehicles that are
not equipped with antilock brakes.

Although similar in function and appearance, the
MK25E master cylinder does not have a pressure
switch located on the bottom and it has larger outlet
ports with SAE flares. The primary port (1) is designed
for 5/16 inch (8 mm) tubing and the secondary port (2)
is designed for 1/4 inch (6.25 mm) tubing.

816b028f

Both standard MK25 and MK25E master cylinders have 25.4 mm bores. Although appearing and serviced the same,
the master cylinder used on SRT8 and Police vehicles has a larger 27 mm bore. The SRT8 and Police Package
master cylinder can be identified by a green dot placed on the body of the master cylinder.

On SRT8 vehicles with the MK25 ABS system, the
brake pressure sensor (3) which normally mounts to N\
the bottom of the master cylinder is mounted to the H § I_f_j ]
primary brake tube (3) near the master cylinder (1). o i mi
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STANDARD PROCEDURE
MASTER CYLINDER BLEEDING - MK25

NOTE: Vehicles that are not equipped with ABS also use this master cylinder, but in an effort to simplify the
differentiation between early and late brake systems it is being referred to as the MK25 master cylinder.

CAUTION: When clamping master cylinder in vise, only clamp master cylinder by its mounting flange. Do

not clamp master cylinder piston rod, reservoir, seal or body.

1. Clamp master cylinder in a vise.

2. Attach special tools for bleeding master cylinder in
the following fashion:

a. Thread one Adapter (3), Special Tool 8822-2,
in each outlet port. Tighten Adapters to 14 N-m
(124 in. Ibs.) torque.

b. Thread a Bleeder Tube (1), Special Tool
8358-1, into each Adapter. Tighten each tube
to 14 N-m (124 in. Ibs.) torque. Flex each
bleeder tube and place open end into mouth of
fluid reservoir as far down as possible.

NOTE: Make sure open ends of bleeder tubes stay
below surface of brake fluid once reservoir is filled
to proper level.

3. Fill brake fluid reservoir (1) to the MAX level with
Mopar® brake fluid or equivalent conforming to
DOT 3 specifications. Make sure fluid level is
above tips of bleeder tubes in reservoir to ensure
no air is ingested during bleeding.

8137704
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WARNING USE ONLY
MAX DOT3 BRAKE FLUID
FROM A SEALED
CONTAINER
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4. Using a wooden dowel as a pushrod (2), slowly
depress master cylinder pistons, then release pres-
sure, allowing pistons to return to released position.
Repeat several times until all air bubbles are
expelled. Make sure fluid level stays above tips of
bleeder tubes in reservoir while bleeding.

5. Remove bleeder tubes (1) and adapters (3) from
master cylinder outlet ports, then plug outlet ports
and install fill cap on reservoir.

6. Remove master cylinder from vise.

7. Install master cylinder on vehicle. (Refer to 5 -
BRAKES - BASE/HYDRAULIC/MECHANICAL/
MASTER CYLINDER - INSTALLATION)

8137704

MASTER CYLINDER BLEEDING - MK25E

NOTE: Vehicles that are not equipped with ABS also use this master cylinder, but in an effort to simplify the
differentiation between early and late brake systems it is being referred to as the MK25E master cylinder.

CAUTION: When clamping master cylinder in vise, only clamp master cylinder by its mounting flange. Do
not clamp master cylinder piston rod, reservoir, seal or body.

1. Clamp master cylinder in a vise.

CAUTION: When installing Adapters in master cyl-
inder, do not overtighten. Damage to master cylin-
der could occur.

NOTE: Adapters 9748-1 and 9748-2 are not inter-
changeable. To avoid mix-up of Adapters, 9748-1
is silver while 9748-2 is black.

2. Attach special tools for bleeding master cylinder in
following fashion:

a. Thread Adapter (3), Special Tool 9748-2, into
primary outlet port. Tighten Adapter to 14 N-m
(124 in. Ibs.).

b. Thread Adapter (4), Special Tool 9748-1, into
secondary outlet port. Tighten Adapter to 14
N-m (124 in. Ibs.).

c. Thread a Bleeder Tube (2), Special Tool
8358-1, into each Adapter. Tighten each tube
to 14 N-m (124 in. Ibs.). Flex each bleeder tube and place open end into mouth of fluid reservoir as far down
as possible.

816b0513
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NOTE: Make sure open ends of bleeder tubes stay
below surface of brake fluid once reservoir is filled
to proper level.

3. Fill brake fluid reservoir (1) to the MAX level with
Mopar® brake fluid or equivalent conforming to
DOT 3 specifications. Make sure fluid level is
above tips of bleeder tubes in reservoir to ensure
no air is ingested during bleeding.

O™\ WARNING USE ONLY
MAX  pots BRaKE FLUD
FROM A SEALED
CONTAINER

4. Using a wooden dowel as a pushrod (1), slowly

depress master cylinder pistons, then release pres-
sure, allowing pistons to return to released position.
Repeat several times until all air bubbles are
expelled. Make sure fluid level stays above tips of
bleeder tubes in reservoir while bleeding.

5. Remove bleeder tubes (2) and adapters (3, 4) from
master cylinder outlet ports, then plug outlet ports
and install fill cap on reservoir.

6. Remove master cylinder from vise.

7. Install master cylinder on vehicle. (Refer to 5 -
BRAKES - BASE/HYDRAULIC/MECHANICAL/
MASTER CYLINDER - INSTALLATION)

816b0513

REMOVAL
MASTER CYLINDER

CAUTION: Vacuum in power brake booster must be pumped down (removed) before removing master cyl-
inder from power brake booster. This is necessary to prevent power brake booster from sucking in any
contamination as master cylinder is removed. This can be done simply by pumping brake pedal, with vehi-
cle’s engine not running, until a firm feeling brake pedal is achieved.

1. With engine not running, pump brake pedal until a firm pedal is achieved (4-5 strokes).
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2. Disconnect and isolate battery negative cable (2)
from battery post.

3. Remove access panel (1) in cowl area to expose
master cylinder (2).

4. Thoroughly clean all surfaces of brake fluid reser-
voir and master cylinder. Use only Mopar® Brake
Parts Cleaner or equivalent.

5. Disconnect wiring harness connector (4) from
brake fluid level sensor (2) in master cylinder brake
fluid reservoir (1).
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NOTE: SRT8 vehicles with MK25 ABS are not
equipped with a master cylinder mounted pressure
switch for the Electronic Stability Program. The
switch is located in the primary brake tube.

6. If equipped with MK25 ABS and Electronic Stability
Program (non-SRT8), disconnect wiring harness (6)
connector from pressure switch (5).

7. Disconnect primary (3) and secondary (2) brake
tubes from master cylinder (4). Install sealing plugs
in open brake tube outlet ports.

CAUTION: Before removing master cylinder from
power brake vacuum booster, master cylinder and
vacuum booster must be thoroughly cleaned. This

must be done to prevent dirt particles from falling

into power brake vacuum booster. Use only
Mopar® Brake Parts Cleaner or equivalent.

8. Remove two nuts (2) attaching master cylinder (3)
to power brake booster (1).

9. Slide master cylinder (3) straight out of power
brake booster (1).

LX
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CAUTION: Vacuum seal (1) on rear of master cyl-
inder (2) is used to allow vacuum ability in power

brake vacuum booster. Vacuum seal MUST be
replaced whenever master cylinder is removed

from power brake vacuum booster.

10. Remove vacuum seal (1) located on mounting
flange of master cylinder (2). Vacuum seal is
removed by carefully pulling it off rear of master

cylinder. Do not attempt to pry seal off master
cylinder by inserting a sharp tool between seal
and master cylinder casting. Damage can
occur.

MASTER CYLINDER - RHD

BRAKES - BASE 5-89

816af92d

CAUTION: Vacuum in power brake booster must be pumped down (removed) before removing master cyl-
inder from power brake booster. This is necessary to prevent power brake booster from sucking in any
contamination as master cylinder is removed. This can be done simply by pumping brake pedal, with vehi-
cle’s engine not running, until a firm feeling brake pedal is achieved.

1. With engine not running, pump brake pedal until a firm pedal is achieved (4-5 strokes).

2. Disconnect and isolate battery negative cable (2)

from battery post.

8133bb50
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3. Remove access panel (1) in cowl area to expose
master cylinder.

4. Thoroughly clean all surfaces of brake fluid reser-
voir and master cylinder. Use only Mopar® Brake
Parts Cleaner or equivalent.

5. Remove purge solenoid (1) from mount (2) and
move it to side leaving hoses and wiring

connected.

6. Disconnect wiring harness connector (4) from
brake fluid level sensor (2) in master cylinder brake
fluid reservoir (1).

816ad3c2

8137c1f2
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7. Remove primary (3) and secondary (2) brake tubes
from master cylinder (4). Install sealing plugs in
open brake tube outlet ports.

CAUTION: Before removing master cylinder from
power brake vacuum booster, master cylinder and
vacuum booster must be thoroughly cleaned. This

must be done to prevent dirt particles from falling

into power brake vacuum booster. Use only
Mopar® Brake Parts Cleaner or equivalent.

8. Remove two nuts (2) attaching master cylinder (3)
to power brake booster (1).

9. Slide master cylinder (3) straight out of power
brake booster (1).

CAUTION: Vacuum seal (1) on rear of master cyl-
inder (2) is used to allow vacuum ability in power

brake vacuum booster. Vacuum seal MUST be
replaced whenever master cylinder is removed

from power brake vacuum booster.

10. Remove vacuum seal (1) located on mounting
flange of master cylinder (2). Vacuum seal is
removed by carefully pulling it off rear of master
cylinder. Do not attempt to pry seal off master
cylinder by inserting a sharp tool between seal
and master cylinder casting. Damage can
occur.

BRAKES - BASE 5-01
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DISASSEMBLY

1. Clean master cylinder housing and brake fluid res-
ervoir. Use only Mopar® Brake Parts Cleaner or
equivalent.

2. If equipped, remove pressure switch on bottom of
master cylinder (1).

3. Remove brake fluid reservoir cap (1). Using a
syringe or equivalent type tool, empty as much
brake fluid as possible from the reservoir.

CAUTION: When removing fluid reservoir from the
master cylinder, do not pry off using any type of
tool. This can damage the fluid reservoir or master
cylinder housing.

4. Remove screw (3) fastening fluid reservoir to mas-
ter cylinder housing.

5. Rock the brake fluid reservoir side-to-side while
pulling up to remove it from seal grommets in mas-
ter cylinder housing.

813aabe8
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6. Remove two brake fluid reservoir seal grommets
(2) from master cylinder housing (1).

ASSEMBLY

1. Install NEW brake fluid reservoir sealing grommets
(2) in master cylinder housing (1).

813aa592
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2. Lubricate reservoir mounting area with fresh clean
brake fluid. Place reservoir in position over sealing
grommets. Seat reservoir into sealing grommets
using a rocking motion while firmly pressing down
on fluid reservoir. Once installed, make sure fluid
reservoir is touching the top of both sealing grom-
mets (2) or reservoir is not properly installed.

3. Install fluid reservoir mounting screw (3). Tighten
screw to 28 N-m (250 in. Ibs.) torque.

813aa6¢3

4. If equipped, install pressure switch (1) on bottom of
master cylinder. Tighten switch to 28 N-m (250 in.
Ibs.) torque.

5. Thoroughly bleed master cylinder before installing it
on vehicle. (Refer to 5 - BRAKES/HYDRAULIC/
MECHANICAL/MASTER CYLINDER - STANDARD
PROCEDURE)

6. Install master cylinder on power brake booster.
Upon installation, vacuum seal (2) on rear of mas-
ter cylinder must be replaced. (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAL/MASTER
CYLINDER - INSTALLATION)

813aabe8

INSTALLATION

MASTER CYLINDER

1. Thoroughly bleed master cylinder before installing it on vehicle. (Refer to 5 - BRAKES/HYDRAULIC/MECHANI-
CAL/MASTER CYLINDER - STANDARD PROCEDURE)
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CAUTION: When replacing master cylinder on
vehicle, a NEW vacuum seal (2) MUST be installed
on master cylinder.

2. Install NEW vacuum seal (1) on rear of master cyl-
inder (2) making sure seal fits squarely in mounting
groove.

3. Position master cylinder (3) on studs of power
brake booster, aligning booster push rod with mas-
ter cylinder piston.

NOTE: In an effort to simplify the differentiation
between early and late brake systems the master
cylinders are being referred to MK25 or MK25E
master cylinders. Vehicles that are not equipped
with ABS use the same master cylinder as the
ABS system available at that build date.

4. Install two master cylinder mounting nuts (1).
Tighten mounting nuts as follows:
e MK25 master cylinder — Tighten mounting nuts to
25 N-m (221 in. Ibs.).
o MK25E master cylinder — Tighten mounting nuts
to 15 N-m (133 in. Ibs.).

5. Thread primary (3) and secondary (2) brake tubes
into master cylinder primary and secondary ports.
Tighten tube nuts to 20 N-m (177 in. Ibs.).

816af92d
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NOTE: SRT8 vehicles with MK25 ABS are not
equipped with a master cylinder mounted pressure
switch for the Electronic Stability Program. The
switch is located in the primary brake tube.

6. If equipped with MK25 ABS and Electronic Stability
Program (non-SRT8), connect wiring harness (6)
connector to pressure switch (5).

7. Connect wiring harness connector (4) to brake fluid
level sensor (2) mounted in brake fluid reservoir

).

8. Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

8137¢c1b0
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9. Fill master cylinder fluid reservoir (1) with clean,
fresh Mopar® Brake Fluid or equivalent.

10. Install access panel in cowl area.

WARNING: Be certain a firm brake pedal is
achieved prior to attempting vehicle operation. If a

firm brake pedal cannot be achieved, bleed entire

brake hydraulic system and check for leaks. (Refer

to 5 - BRAKES - STANDARD PROCEDURE)

11. Road test vehicle to ensure proper operation of
brakes.

MASTER CYLINDER - RHD

WARNING USE ONLY
MAX DOT3 BRAKE FLUID
FROM A SEALED
CONTAINER

81371614

1. Thoroughly bleed master cylinder before installing it on vehicle. (Refer to 5 - BRAKES/HYDRAULIC/MECHANI-

CAL/MASTER CYLINDER - STANDARD PROCEDURE)

CAUTION: When replacing master cylinder on
vehicle, a NEW vacuum seal (2) MUST be installed
on master cylinder.

2. Install NEW vacuum seal (1) on rear of master cyl-
inder (2) making sure seal fits squarely in mounting
groove.

816af92d
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3. Position master cylinder (3) on studs of power
brake booster, aligning booster push rod with mas-
ter cylinder piston.

4. Install two master cylinder mounting nuts (1).
Tighten mounting nuts to 15 N-m (133 in. Ibs.).

816afbd1

5. Thread primary (3) and secondary (2) brake tubes
into master cylinder primary and secondary ports.
Tighten tube nuts to 20 N-m (177 in. Ibs.).

. \ -
8137¢346

6. Connect wiring harness connector (4) to brake fluid
level sensor (2) mounted in brake fluid reservoir

(D).

8137c1f2
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7. Install purge solenoid (1) on mount (2).

8. Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

9. Fill master cylinder fluid reservoir (1) with clean,
fresh Mopar® Brake Fluid or equivalent.

10. Install access panel in cowl area.

WARNING: Be certain a firm brake pedal is
achieved prior to attempting vehicle operation. If a

firm brake pedal cannot be achieved, bleed entire

brake hydraulic system and check for leaks. (Refer

to 5 - BRAKES - STANDARD PROCEDURE)

11. Road test vehicle to ensure proper operation of
brakes.

BRAKES - BASE

5-99

816ad3c2

8133bb50

WARNING USE ONLY
DOT3 BRAKE FLUID
FROM A SEALED
CONTAINER
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PEDAL

REMOVAL

PEDAL

1. Disconnect and isolate battery negative cable (2)
from battery post.

2. Remove driver side silencer under instrument
panel. (Refer to 23 - BODY/INSTRUMENT PANEL/
INSTRUMENT PANEL SILENCER - INSTALLA-
TION)

3. Remove steering column opening cover. (Refer to
23 - BODY/INSTRUMENT PANEL/STEERING
COLUMN OPENING COVER - INSTALLATION)

4. Remove brake lamp switch. (Refer to 8 - ELECTRI-
CAL/LAMPS/LIGHTING -  EXTERIOR/BRAKE
LAMP SWITCH - REMOVAL)

5. Remove booster push rod from pin on brake pedal.

To do so:

a. Position small screwdriver between center tang
on power brake booster brake pedal pin retain-

ing clip (3).

b. Rotate screwdriver enough to allow retaining
clip center tang to pass over end of brake
pedal pin, then slide retaining clip off brake
pedal pin.

c. Discard retaining clip (3). It is not to be
reused. Install NEW retaining clip when
assembling.

6. Slide booster push rod (5) off brake pedal pin (4).

8133bb50
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7. Remove four power brake booster (3) mounting
nuts (1).

8. Remove two nuts (1) fastening pedal bracket to
upper dash panel (2).

9. Push power brake booster (3) forward into engine
compartment as far as possible by hand. Do not
force it.

10. Remove brake pedal (4).

813aa584

PEDAL - RHD

1. Move driver's seat to full rearward position.

2. Disconnect and isolate battery negative cable (2)
from battery post.

3. Remove driver side silencer under instrument
panel. (Refer to 23 - BODY/INSTRUMENT PANEL/
INSTRUMENT PANEL SILENCER - INSTALLA-
TION)

4. Remove steering column opening cover. (Refer to

23 - BODY/INSTRUMENT PANEL/STEERING
COLUMN OPENING COVER - INSTALLATION)

8133bb50




5-102 BRAKES - BASE

LX

5. Remove stop lamp switch (2). (Refer to 8 - ELEC-
TRICAL/LAMPS/LIGHTING - EXTERIOR/BRAKE
LAMP SWITCH - REMOVAL)

CAUTION: When removing booster push rod from
brake pedal pin, be careful not to damage rubber
O-ring on pin.

6. Remove booster push rod from pin on brake pedal.
To do so:

a. Position small screwdriver (1) between center
tang on power brake booster brake pedal pin
retaining clip (4).

b. Rotate screwdriver enough to allow retaining
clip center tang to pass over end of brake
pedal pin (3), then slide retaining clip off brake
pedal pin.

c. Discard retaining clip. It is not to be reused.
Install NEW retaining clip when assembling.

7. Slide booster push rod (2) off brake pedal pin (3).

8. Remove two lower (2) and one upper mounting
screw fastening the radio amplifier/transmission
control module assembly (1) in place.

9. Disconnect four wiring connectors and remove
radio amplifier/transmission control module assem-

bly (1).
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10.

BRAKES - BASE 5-103

Remove four power brake booster (2) mounting
nuts (5).

11. Remove two nuts (4) fastening pedal bracket to
upper dash panel (3).

12. Push power brake booster (3) forward into engine
compartment as far as possible by hand. Do not
force it.

13. Remove brake pedal (1).

INSTALLATION

PEDAL

1. Install adjustable brake pedal assembly (4) under

instrument panel and slide over booster push rod.

From engine compartment side, push power brake
booster (3) mounting studs back through dash
panel (2) and brake pedal bracket.

Install two upper mounting nuts (1) fastening pedal
bracket to upper dash panel (2). Do not tighten at
this time.

Install four power brake booster mounting nuts (1).
Tighten nuts to 25 N-m (18 ft. Ibs.) torque.
Tighten two upper mounting nuts (1) to 25 N-m (18
ft. Ibs.) torque.

816ac89c
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6.

7.

10. Connect battery negative cable (2) to battery post.

11.

Slide booster push rod (5) onto brake pedal pin (4).
Install NEW retaining clip (3) securing push rod to
brake pedal.

Install and adjust brake lamp switch (2). (Refer to 8
- ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
BRAKE LAMP SWITCH - INSTALLATION)

8137¢111

. Install steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN OPEN-

ING COVER - INSTALLATION)

Install driver side silencer under instrument panel. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT
PANEL SILENCER - INSTALLATION)

It is important that this is performed properly.
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM -
STANDARD PROCEDURE)

Road test vehicle testing operation of brakes.

8133bb50
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PEDAL - RHD

1. Install brake pedal assembly (4) under instrument
panel and slide over booster push rod.

2. From engine compartment side, push power brake
booster (3) mounting studs back through dash
panel (2) and brake pedal bracket.

3. Install two upper mounting nuts (4) fastening pedal
bracket to dash panel (3). Do not tighten at this
time.

4. Install four power brake booster mounting nuts (5).
Tighten nuts to 25 N-m (18 ft. Ibs.).

5. Tighten two upper mounting nuts (4) to 25 N-m (18
ft. Ibs.).

816ac89c

CAUTION: When installing booster push rod on brake pedal pin, be careful not to damage rubber O-ring on
pin.

6. Slide booster push rod onto brake pedal pin. Install NEW retaining clip securing push rod to brake pedal.

7. Install and adjust brake lamp switch (2). (Refer to 8
- ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
BRAKE LAMP SWITCH - INSTALLATION)

816bcf25
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10.

11.

12.

13.

106  BRAKES - BASE

. Connect four wiring connectors to radio amplifier/

transmission control module assembly (1).

Place radio amplifier/transmission control module
assembly (1) in mounted position. Install one upper
and two lower (2) mounting screws.

Install steering column opening cover. (Refer to
23 - BODY/INSTRUMENT PANEL/STEERING
COLUMN OPENING COVER - INSTALLATION)

Install driver side silencer under instrument panel.
(Refer to 23 - BODY/INSTRUMENT PANEL/IN-
STRUMENT PANEL SILENCER - INSTALLATION)

Connect battery negative cable (2) to battery post.
It is important that this is performed properly.
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM -
STANDARD PROCEDURE)

Road test vehicle testing operation of brakes.

LX
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PEDAL - ADJUSTABLE BRAKE

STANDARD PROCEDURE

ADJUSTABLE PEDALS SYCHRONIZATION

BRAKES - BASE 5 - 107

NOTE: Although the pedals can be synchronized at either the full-forward or full-rearward positions (both
pedals must be in the same position), it is recommended to do so with the pedals positioned in the full-
forward position due to service part positioning from the factory.

1. Disconnect the adjuster cable (1) running between
the accelerator pedal module and the brake pedal
assembly at the adjuster motor (2).

2. Using the switch, position the accelerator pedal (2)
in the full-forward position. The pin on the pedal (1)
will line up with the adjustment line (2) at this point.
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3. Using a drill motor, or other suitable device, rotate
the adjuster cable strand (2) from the accelerator
pedal end to position the brake pedal (1) toward
the full-forward position.

4. Rotate the adjuster cable strand until the brake
pedal (4) gear drive block (1) lines up with the full-
forward adjustment line (3) as shown. If equipped,
fine adjustments can be made by turning the
adjustment knob (2) by hand to line up the compo-
nents.

5. Reconnect the adjuster cable to the adjuster motor.
If the cable resists connection, if equipped, turn the
adjustment knob (2) by hand until the cable drops
into place. If not equipped with the adjustment
knob, wiggle the cable around until the cable drops
into place.

6. Verify proper operation of the adjustable pedals.

REMOVAL

1. Move driver's seat to full rearward position.

LX
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2. Disconnect and isolate battery negative cable (2)
from battery post.

3. Disconnect adjuster cable (1) at accelerator

adjuster motor (2). }]
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4. Remove brake lamp switch. (Refer to 8 - ELECTRI-
CAL/LAMPS/LIGHTING -  EXTERIOR/BRAKE
LAMP SWITCH - REMOVAL)

5. Remove booster push rod from pin on brake pedal.
To do so:

a. Position small screwdriver between center tang
on power brake booster brake pedal pin retain-

ing clip (3).

b. Rotate screwdriver enough to allow retaining U
clip center tang to pass over end of brake 5
pedal pin, then slide retaining clip off brake 0
pedal pin. @\ <

c. Discard retaining clip (3). It is not to be H
reused. Install NEW retaining clip when
assembling. ©

6. Slide booster push rod (5) off brake pedal pin (4). \Q \
b 8137¢111
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7. Disconnect wiring connector (2) at brake pedal
position sensor (3).

8. Remove four power brake booster mounting nuts
(4).

9. Remove two nuts (5) fastening pedal bracket to
upper dash panel (2).

10. Push power brake booster (1) forward into engine
compartment as far as possible by hand. Do not
force it.

11. Remove adjustable brake pedal assembly (3).
12. Remove adjuster cable at brake pedal gear drive.

INSTALLATION

1. Attach cable to brake pedal gear drive.

LX
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2. Install adjustable brake pedal assembly (3) under
instrument panel and slide over booster push rod.

3. From engine compartment side, push power brake
booster (1) mounting studs back through dash
panel (2) and brake pedal bracket.

4. Install two nuts (5) fastening pedal bracket to upper
dash panel (2). Do not tighten at this time.

5. Install four power brake booster mounting nuts (4).
Tighten nuts to 25 N-m (18 ft. Ibs.) torque.

6. Tighten two upper mounting nuts (5) to 25 N-m (18
ft. Ibs.) torque.

8137¢03¢

7. Connect wiring connector (2) at brake pedal posi-

tion sensor (3).

8137c046

8. Slide booster push rod (5) onto brake pedal pin (4).
Install NEW retaining clip (3) securing push rod to
brake pedal.

9. Install and adjust brake lamp switch (2). (Refer to 8

- ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
BRAKE LAMP SWITCH - INSTALLATION)

8137¢111
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LX

10. Connect battery negative cable (2) to battery post.
It is important that this is performed properly.
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM -
STANDARD PROCEDURE)

11. Synchronize brake pedal to accelerator pedal,
then connect adjuster cable (1) to adjuster motor
(2). (Refer to 5 - BRAKES/HYDRAULIC/MECHAN-
ICAL/PEDAL - STANDARD PROCEDURE)

12. If vehicle is equipped with memory seats, the sys-
tem will need to be initialized. Refer to appropriate
diagnostic information.

13. Test operation of adjustable pedals.

14. Road test vehicle testing operation of brakes and
accelerator.
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BOOSTER - POWER BRAKE

REMOVAL
BOOSTER

1. Move driver’'s seat to full rearward position.

2. Disconnect and isolate battery negative cable (2)
from battery post.

3. Remove windshield wiper module. (Refer to 8 -
ELECTRICAL/WIPERS/WASHERS/WIPER  MOD-
ULE - REMOVAL)

4. Remove master cylinder. (Refer to 5 - BRAKES/
HYDRAULIC/MECHANICAL/MASTER CYLINDER -
REMOVAL)

8133bb50

5. If equipped with MK25 and Electronic Stability Pro-

gram (ESP), disconnect wiring harness (6) connec-
tor at pedal travel sensor (7) on power brake 0
booster (3).

6. If equipped with MK25 and ESP, disconnect wiring
harness (6) connector at active brake booster sole-

noid (4). @
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7. Disconnect vacuum hose (3) from check valve (2) = )
on face of booster (1). Do not remove check / “
valve from booster. ' ’l
47 § i\‘/ = ;»)

8137¢132

8. Remove brake lamp switch. (Refer to 8 - ELECTRI-
CAL/LAMPS/LIGHTING -  EXTERIOR/BRAKE
LAMP SWITCH - REMOVAL)

9. Remove booster push rod from pin on brake pedal.
To do so:

a. Position small screwdriver between center tang
on power brake booster brake pedal pin retain-

ing clip (3).

b. Rotate screwdriver enough to allow retaining
clip center tang to pass over end of brake
pedal pin, then slide retaining clip off brake
pedal pin.

c. Discard retaining clip (3). It is not to be
reused. Install NEW retaining clip when
assembling.

10. Slide booster push rod (5) off brake pedal pin (4).

8137¢111

11. Remove four power brake booster mounting nuts

4).

12. Slide power brake booster forward out of dash
panel and remove through opening between
cross-brace and windshield.

8137¢03¢
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BOOSTER - RHD

1. Move driver’'s seat to full rearward position.

2. Disconnect and isolate battery negative cable (2)
from battery post.

3. Remove windshield wiper module. (Refer to 8 -
ELECTRICAL/WIPERS/WASHERS/WIPER  MOD-
ULE - REMOVAL)

4. Disconnect wiring harness connector (4) from
brake fluid level sensor (2) in master cylinder brake
fluid reservoir (1).

8133bb50

8137c1f2
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5. Remove primary (3) and secondary (2) brake tubes
from master cylinder (4). Install sealing plugs in
open brake tube outlet ports.

II N -
8137¢346

CAUTION: Before removing master cylinder from
power brake vacuum booster, master cylinder and
vacuum booster must be thoroughly cleaned. This

must be done to prevent dirt particles from falling

into power brake vacuum booster. Use only
Mopar® Brake Parts Cleaner or equivalent.

6. Remove two nuts (2) attaching master cylinder (3)
to power brake booster (1).

7. Slide master cylinder (3) straight out of power
brake booster (1).

8. Disconnect vacuum hose (1) from check valve on
face of booster (2). Do not remove check valve
from booster.

27\

2

X
%
Y 4

816ac8ae
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9. Remove driver side silencer under instrument panel. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT
PANEL SILENCER - INSTALLATION)

10. Remove steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN
OPENING COVER - INSTALLATION)

11. Remove stop lamp switch (2). (Refer to 8 - ELEC-
TRICAL/LAMPS/LIGHTING - EXTERIOR/BRAKE
LAMP SWITCH - REMOVAL)

816bcf25

CAUTION: When removing booster push rod from
brake pedal pin, be careful not to damage rubber
O-ring on pin.

12. Remove booster push rod from pin on brake
pedal. To do so:

a. Position small screwdriver (1) between center
tang on power brake booster brake pedal pin
retaining clip (4).

b. Rotate screwdriver enough to allow retaining
clip center tang to pass over end of brake
pedal pin (3), then slide retaining clip off brake
pedal pin.

c. Discard retaining clip. It is not to be reused.
Install NEW retaining clip when assembling.

13. Slide booster push rod (2) off brake pedal pin (3).

81586974
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14. Remove four power brake booster mounting nuts
(5).
15. Slide power brake booster forward out of dash

panel and remove through opening between
cross-brace and windshield.

INSTALLATION
BOOSTER
NOTE: Before installing booster, make sure there

is a NEW booster seal (2) placed over push rod
and mounting studs on rear of booster (1).

LX

816ac89c

8137¢768
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1.

Install power brake booster through opening
between cross-brace and windshield. Guide
booster (1) push rod and mounting studs through
dash panel (2).

NOTE: Be sure to tighten all four booster mount-
ing nuts to specifications or a vacuum leak can
result.

2.

Install four power brake booster mounting nuts (4).
Tighten nuts to 25 N-m (18 ft. Ibs.) torque.

3. Slide booster push rod (5) onto brake pedal pin (4).

Install NEW retaining clip (3) securing push rod to
brake pedal.

4. Install and adjust brake lamp switch (2). (Refer to 8

- ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
BRAKE LAMP SWITCH - INSTALLATION)

5. Connect vacuum hose (3) to check valve (2) on

face of booster (1). Do not remove check valve
from booster.

BRAKES - BASE
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6. If equipped with MK25 and Electronic Stability Pro-
gram (ESP), connect wiring harness (6) connector
at pedal travel sensor (7) on power brake booster
3).

7. If equipped with MK25 and ESP, connect wiring
harness (6) connector at active brake booster sole-
noid (4).

8. Install master cylinder (1). (Refer to 5 - BRAKES/
HYDRAULIC/MECHANICAL/MASTER CYLINDER -
INSTALLATION)

9. Install windshield wiper module and components
removed to access. (Refer to 8 - ELECTRICAL/
WIPERS/WASHERS/WIPER MODULE -
INSTALLATION)

10. Connect battery negative cable (2) to battery post.
It is important that this is performed properly.
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM -
STANDARD PROCEDURE)

11. Fill and bleed brakes as necessary.

12. Road test vehicle to ensure proper operation of
brakes.

LX

8137¢c1b0

8133bb50
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BOOSTER - RHD

NOTE: Before installing booster, make sure there
is a NEW booster seal (2) placed over push rod
and mounting studs on rear of booster (1).

8137¢768

1. Install power brake booster through opening
between cross-brace and windshield. Guide
booster (2) push rod and mounting studs through
dash panel (3).

NOTE: Be sure to evenly tighten all four booster
mounting nuts to specifications or a vacuum leak
can result.

2. Install four power brake booster mounting nuts (5).
Tighten nuts to 25 N-m (18 ft. Ibs.).

816ac89c

CAUTION: When installing booster push rod on brake pedal pin, be careful not to damage rubber O-ring on
pin.

3. Slide booster push rod onto brake pedal pin. Install NEW retaining clip securing push rod to brake pedal.
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4. Install and adjust brake lamp switch (2). (Refer to 8
- ELECTRICAL/LAMPS/LIGHTING - EXTERIOR/
BRAKE LAMP SWITCH - INSTALLATION)

~ @ 816bcf25

5. Install steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN OPEN-
ING COVER - INSTALLATION)

6. Install driver side silencer under instrument panel. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT
PANEL SILENCER - INSTALLATION)

7. Connect vacuum hose (1) to check valve on face
of booster (2). Do not remove check valve from
booster.

816ac8ae
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CAUTION: When replacing master cylinder on
vehicle, a NEW vacuum seal (2) MUST be installed
on master cylinder.

8. Install NEW vacuum seal (1) on rear of master cyl-
inder (2) making sure seal fits squarely in mounting
groove.

9. Position master cylinder (3) on studs of power
brake booster, aligning booster push rod with mas-
ter cylinder piston.

10. Install two master cylinder mounting nuts (1).

Tighten mounting nuts to 15 N-m (133 in. Ibs.).

11. Thread primary (3) and secondary (2) brake tubes
into master cylinder primary and secondary ports.
Tighten tube nuts to 20 N-m (177 in. Ibs.).

BRAKES - BASE

5-123

QLLLITT

fm—

816af92d

816afbd1

8137¢346




5-124 BRAKES - BASE LX

12. Connect wiring harness connector (4) to brake
fluid level sensor (2) mounted in brake fluid reser-
voir (1).

8137¢c1f2

13. Install windshield wiper module and components removed to access. (Refer to 8 - ELECTRICAL/WIPERS/
WASHERS/WIPER MODULE - INSTALLATION)

14. Connect battery negative cable (2) to battery post.
It is important that this is performed properly.
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM -
STANDARD PROCEDURE)

15. Fill and bleed brakes as necessary.

16. Road test vehicle to ensure proper operation of
brakes.

8133bb50
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VALVE - PROPORTIONING
DESCRIPTION

A proportioning valve is used on each vehicle without antilock brakes. One valve is used for both rear brake hydrau-
lic circuits. The proportioning valve is located in the junction block (Refer to 5 - BRAKES - BASE/HYDRAULIC/
MECHANICAL/JUNCTION BLOCK - DESCRIPTION). The valve is not serviceable and must be replaced as part of
the junction block.

OPERATION

Proportioning valves balance front to rear braking by controlling (at a given ratio) brake hydraulic pressure to the
rear brakes above a preset level (split point). On light pedal applications equal brake pressure is transmitted to both
the front and rear brakes. On heavier pedal applications, through the use of proportioning valves, the pressure
transmitted to the rear will be lower than the front brakes. This prevents premature rear wheel skid.
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ROTOR

DIAGNOSIS AND TESTING
BRAKE ROTOR

Any servicing of the rotor requires extreme care to maintain the rotor within service tolerances to ensure proper
brake action.

Excessive runout or wobble in a rotor can increase pedal travel due to piston knock-back. This increases guide pin
sleeve wear due to the tendency of the caliper to follow the rotor wobble.

When diagnosing a brake noise or pulsation, the machined disc braking surface should be inspected.

BRAKING SURFACE INSPECTION

Light braking surface scoring and wear is acceptable. If heavy scoring or warping is evident, the rotor must be
refaced or replaced. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTORS - STANDARD PROCEDURE).

Excessive wear and scoring of the rotor can cause improper lining contact on the rotor's braking surface. If the
ridges on the rotor are not removed before new brake shoes are installed, improper wear of the shoes will result.

If a vehicle has not been driven for a period of time, the rotor’s braking surface will rust in the areas not covered by
the brake shoes at that time. Once the vehicle is driven, noise and chatter from the disc brakes can result when the
brakes are applied.

Some discoloration or wear of the rotor surface is normal and does not require resurfacing when linings are
replaced. If cracks or burned spots are evident, the rotor must be replaced.

ROTOR MINIMUM THICKNESS
Measure rotor thickness (1) at the center of the brake

shoe contact surface. Replace the rotor if it is worn
below minimum thickness or if machining the rotor will P 0
cause its thickness to fall below specifications. S ;vq
_‘
sl\\\_-n_-@
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CAUTION: Do not machine the rotor if it will cause the rotor to fall below minimum thickness.

Most minimum thickness specifications (1) are cast
into the rotor's unmachined surface (2). Some brake
rotors have the minimum thickness specification
located elsewhere. Refer to the following paragraph.
Limits can also be found in this component’'s specifi-
cation table. (Refer to 5 - BRAKES/HYDRAULIC/ME-
CHANICAL/ROTOR - SPECIFICATIONS)

80aadbba

SRT8 vehicles have the minimum thickness specifica-
tion stamped into the outer diameter edge (1) (along
vented end) of the disc.

- 7
&%

81653c14

ROTOR THICKNESS VARIATION
Thickness variation in a rotor's braking surface can

result in pedal pulsation, chatter and surge. This can
also be caused by excessive runout in the rotor or the P - 0
hub. ~
Rotor thickness variation measurements should be &"—
thickness variati ! S I 1 O
made in conjunction with measuring runout. Measure \ N P
thickness of the brake rotor (2) at 12 equal points | %
around the rotor braking surface with a micrometer (1)
at a radius approximately 25 mm (1 inch) from edge of \(
rotor. If thickness measurements vary beyond the
specification listed in the specification table (Refer to 5
- BRAKES/HYDRAULIC/MECHANICAL/ROTOR -
SPECIFICATIONS), the rotor should be refaced or U (((((((((((((l
replaced. (Refer to 5 - BRAKES/HYDRAULIC/ME- e J
CHANICAL/ROTOR - STANDARD PROCEDURE). (((((((((((((
/\ N,
8137d4f9
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ROTOR RUNOUT

On-vehicle rotor runout is the combination of the indi-
vidual runout of the hub face and the runout of the
brake rotor (hub runout can be measured separately).
To measure rotor runout on the vehicle:

1. Raise and support vehicle. (Refer to LUBRICATION
& MAINTENANCE/HOISTING - STANDARD PRO-
CEDURE)

2. Remove tire and wheel assembly. (Refer to 22 -
TIRES/WHEELS - REMOVAL)

3. Install standard wheel mounting nuts, flat side to
rotor, on all studs (2). Progressively tighten nuts to
150 N-m (110 ft. Ibs.) torque.

4. Mount Dial Indicator (1), Special Tool C-3339A,
with Wheel, Special Tool 25w, or equivalent, to
knuckle. Position Dial Indicator Wheel to contact
rotor braking surface approximately ten millimeters
from outer edge of rotor (3).

5. Slowly rotate brake rotor checking lateral runout,
marking the low and high spots. Record these
measurements.

6. Check and record runout of opposite side of rotor in same fashion, marking the low and high spots.

7. Compare runout measurement to specifications. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR -
SPECIFICATIONS)

If runout is in excess of specifications, check the lat-
eral runout of the hub face. Before removing the rotor
from the hub, place a chalk mark across both the rotor
(1) and the one wheel stud (2) closest to where the o
high runout measurement was taken. This way, the
original mounting spot of the rotor on the hub is
indexed.

LA
)
g

8137d4fd
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8. Remove the rotor from the hub. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTORS - REMOVAL)

NOTE: Before measuring hub runout, clean the
hub face surface with an appropriate cleaner. This
provides a clean surface to get an accurate indica-
tor reading.

9. Mount Dial Indicator (2), Special Tool C-3339A, to
the knuckle. Position Dial Indicator stem so it con-
tacts hub face (1) near outer diameter. Care must
be taken to position stem outside of stud circle, but
inside of chamfer on the hub rim.

10. Slowly rotate hub measuring runout. Hub runout
should not exceed 0.01 mm (0.0004 inch). If
runout exceeds this specification, the hub must be
replaced. (Refer to 2 - SUSPENSION/FRONT/
HUB / BEARING - REMOVAL) (Refer to 2 - SUS-
PENSION/REAR/HUB / BEARING - REMOVAL)

8137f60a

11. If hub runout does not exceed this specification,
install original rotor back on hub, aligning chalk

8137d51d
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mark on rotor (2) with a wheel mounting stud, two studs apart from original stud (1).

12. Install standard wheel mounting nuts, flat side to
rotor, on all studs (2). Progressively tighten nuts
to 150 N-m (110 ft. Ibs.) torque.

13. Mount Dial Indicator (1) and remeasure runout on
both sides of the brake rotor as explained in ear-
lier steps to see if runout is now within specifica-
tions. (Refer to 5 - BRAKES/HYDRAULIC/
MECHANICAL/ROTOR - SPECIFICATIONS)

14. If runout is still not within specifications, reface or A=\
replace brake rotor. (Refer to 5 - BRAKES/HY- W )M
N/

DRAULIC/MECHANICAL/ROTORS - STANDARD
PROCEDURE)

8137d4fd

STANDARD PROCEDURE
BRAKE ROTOR MACHINING

NOTE: Refacing the rotor is not required each time the brake pads are replaced, only when the need is
foreseen.

Any servicing of the rotor requires extreme care to maintain the rotor within service tolerances to ensure proper
brake action.

If the rotor surface is deeply scored or warped, or
there is a complaint of brake roughness or brake
pedal pulsation, the rotor should be refaced using a
hub-mounted on-car brake lathe (1), or replaced.

The use of a hub-mounted on-car brake lathe (1) is
highly recommended to eliminate the possibility of
excessive runout. It trues the brake rotor to the vehi-
cle’s hub and bearing.

80b5743f

Minimum allowable thickness is the minimum thickness which the brake rotor machined surface may be cut to.

CAUTION: Do not machine the rotor if it will cause the rotor to fall below minimum thickness.
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NOTE: Most brake rotors (2) have markings for
minimum allowable thickness specification cast
into an unmachined surface of the rotor or
stamped into the hat section (1). Some brake
rotors have the minimum thickness specification
located elsewhere. Refer to the following para-
graph. Minimum thickness specifications can also
be found in this component’s specification table.
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/
ROTOR - SPECIFICATIONS)

80aadbba

NOTE: SRT8 vehicles have the minimum thickness
specification stamped into the outer diameter edge
(1) (along vented end) of the disc.

81653c14

s 7%/
&%

Before lathe installation, verify the brake rotor face and the hub adapters are free of any chips, rust, or contami-
nation.

When mounting and using the brake lathe, strict attention to the brake lathe manufacturer’s operating instructions is
required.

Machine both sides of the brake rotor at the same time. Cutting both sides at the same time minimizes the possi-
bility of a tapered or uneven cut.

When refacing a rotor, the required TIR (Total Indicator Reading) and thickness variation limits MUST BE MAIN-
TAINED. Extreme care in the operation of rotor turning equipment is required. Specifications for brake rotor machin-
ing can be found in this sections specification table. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ROTOR -
SPECIFICATIONS)

REMOVAL
FRONT

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)
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2. Remove wheel mounting nuts(3), then tire and
wheel assembly (1).

81386065

NOTE: In some cases, it may be necessary to retract caliper piston in its bore a small amount in order to
provide sufficient clearance between shoes and rotor to easily remove caliper from knuckle. This can usu-
ally be accomplished before mounting bolts are removed, by grasping rear of caliper and pulling outward
working with guide pins, thus retracting piston. Never push on piston directly as it may get damaged.

3. AWD — Remove two bolts (1) securing disc brake
caliper and adapter (2) to knuckle (3).

4. AWD — Remove disc brake caliper and adapter (2)
from knuckle (3) as an assembly. Hang assembly
out of way using wire or a bungee cord. Use care
not to overextend brake hose when doing this.

81417eeb
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5. RWD — Remove two bolts (2) securing disc brake
caliper and adapter (3) to knuckle (1).

6. RWD — Remove disc brake caliper and adapter (3)
from knuckle (1) as an assembly. Hang assembly
out of way using wire or a bungee cord. Use care
not to overextend brake hose when doing this.

8138ace2

7. Remove any clips (3) retaining brake rotor (2) to
wheel studs.

8. Slide brake rotor (2) off hub and bearing (1).

8138a480 ~

REAR
NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)
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2. Remove wheel mounting nuts (3), then tire and
wheel assembly (1).

81386065

NOTE: In some cases, it may be necessary to retract caliper piston in its bore a small amount in order to
provide sufficient clearance between shoes and rotor to easily remove caliper from knuckle. This can usu-
ally be accomplished before guide pin bolts are removed, by grasping rear of caliper and pulling outward
working with guide pins, thus retracting piston. Never push on piston directly as it may get damaged.

3. Remove two bolts (1) securing disc brake caliper
adapter (3) to knuckle (2).

4. Remove disc brake caliper and adapter (3) from
knuckle as an assembly. Hang assembly out of
way using wire or a bungee cord. Use care not to
overextend brake hose when doing this.

8138ebag
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5. Remove any clips (2) retaining brake rotor (3) to
wheel mounting studs.

6. Slide brake rotor (3) off hub and bearing (1).

8138a4b2

FRONT - SRTS8
NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)

2. Remove wheel mounting nuts (3), then tire and
wheel assembly (1).

81386065

CAUTION: When pushing pistons back into caliper bores, use only a trim stick as shown or other suitable
soft tool. Never use a screwdriver or other metal pry bar due to potential damage to braking surface of
rotor, caliper, pistons or dust boots.
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3. Place trim stick (4) between brake pad (2) and
outer edge of rotor (3).

4. Using trim stick, slowly apply pressure against
brake pad (2) until both pistons (on that side of cal-
iper) are completely bottomed in bores of caliper
half.

NOTE: Repeat above procedure to opposite brake
pad (1) and pistons as necessary.

5. Remove caliper mounting bolts (1).

6. Remove brake caliper (2) with pads from knuckle
(8) and brake rotor (3). Hang assembly out of way
using wire or a bungee cord. Use care not to over-
extend brake hose when doing this.

7. Remove any clips (4) retaining brake rotor (3) to
wheel studs.

8. Slide brake rotor (3) off hub and bearing (7).

815b0c05

REAR - SRT8
NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)
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2. Remove wheel mounting nuts (3), then tire and
wheel assembly (1).

81386065

CAUTION: When pushing pistons back into caliper bores, use only a trim stick as shown or other suitable
soft tool. Never use a screwdriver or other metal pry bar due to potential damage to braking surface of
rotor, caliper, pistons or dust boots.

3. Place trim stick (4) between brake pad (2) and
outer edge of rotor (3).

4. Using trim stick, slowly apply pressure against
brake pad (2) until both pistons (on that side of cal-
iper) are completely bottomed in bores of caliper
half.

NOTE: Repeat above procedure to opposite brake
pad (1) and pistons as necessary.

815bfe64




LX

5-138 BRAKES - BASE

5. Support spring link (1) using a transmission jack (5)
or other appropriate jack. Raise spring link just
enough to access brake caliper lower mounting bolt
(4) from above compression link (2).

6. Remove the lower and upper caliper mounting
bolts (1).

7. Remove brake caliper (2) with pads from knuckle
and brake rotor. Hang assembly out of way using
wire or a bungee cord. Use care not to overextend
brake hose when doing this.

8. Remove any clips (3) retaining brake rotor (2) to
wheel mounting studs.

9. Slide brake rotor (2) off hub and bearing (1).

815bfe60

815bb19b

8138a480
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INSTALLATION
FRONT

BRAKES - BASE

5-139

NOTE: Inspect brake pads before installation. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/BRAKE
PADS/SHOES - INSPECTION)

1.

2.

Clean hub face (1) to remove any dirt or corrosion
where rotor mounts.

Install brake rotor (2) over studs on hub and
bearing.

AWD - Install disc brake caliper and adapter
assembly (2) over brake rotor.

. AWD - Install mounting bolts (1) securing caliper

adapter (2) to knuckle (3). Tighten bolts to 95 N-m
(70 ft. Ibs.) torque.

8138a480

81417eeb
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5. RWD - Install disc brake caliper and adapter
assembly (3) over brake rotor.

6. RWD — Install mounting bolts (2) securing caliper
adapter (3) to knuckle (1). Tighten bolts to 95 N-m
(70 ft. Ibs.) torque.

7. Install tire and wheel assembly (1) (Refer to 22 -
TIRES/WHEELS - INSTALLATION). Tighten wheel
mounting nuts (3) to 150 N-m (110 ft. Ibs.) torque.

8. Lower vehicle.

9. Pump brake pedal several times to ensure vehicle
has a firm brake pedal before moving vehicle.

10. Check and adjust brake fluid level in reservoir (1)
as necessary.

CAUTION: If NEW brake rotors or pads have been
installed, keep in mind that braking effectiveness
might be somewhat reduced during the first brake
applications following installation.

11. Road test vehicle and make several stops to wear
off any foreign material on brakes and to seat
brake shoes.

LX

8138ace2

81386065

WARNING USE ONLY
MAX o Brake FLUD
FROM A SEALED
CONTAINER

8137f6f4
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REAR

NOTE: Inspect disc brake pads and parking brake shoes before installation. (Refer to 5 - BRAKES/HYDRAU-
LIC/MECHANICAL/BRAKE PADS/SHOES - INSPECTION)

1. Clean hub face to remove any dirt or corrosion
where brake rotor mounts (1).

2. Install brake rotor (3) over wheel mounting studs
and onto hub (1).

8138a4b2

3. Install disc brake caliper and adapter assembly (3)
over brake rotor.

4. Install mounting bolts (1) securing caliper adapter
(3) to knuckle (2). Tighten bolts to 115 N-m (85 ft.
Ibs.) torque.

8138ebag
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5. Install tire and wheel assembly (1) (Refer to 22 -
TIRES/WHEELS - INSTALLATION). Tighten wheel
mounting nuts (3) to 150 N-m (110 ft. Ibs.) torque.

6. Lower vehicle.

7. Pump brake pedal several times to ensure vehicle
has a firm brake pedal before moving vehicle.

8. Check and adjust brake fluid level in reservoir (1)
as necessary.

CAUTION: If NEW brake rotors or pads have been
installed, keep in mind that braking effectiveness
might be somewhat reduced during the first brake
applications following installation.

9. Road test vehicle and make several stops to wear

off any foreign material on brakes and to seat
brake shoes.

FRONT - SRT8

81386065

WARNING USE ONLY
MAX DOT3 BRAKE FLUID
FROM A SEALED
CONTAINER

81371614

NOTE: Inspect brake pads before installation. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/BRAKE

PADS/SHOES - INSPECTION)
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1. Clean hub face (1) to remove any dirt or corrosion
where rotor mounts.

2. Install brake rotor (3) over studs on hub and bear-
ing (7).

3. Slide caliper with pads (2) over brake rotor (3) and
align with knuckle (8).

4. Install caliper mounting bolts (1). Tighten bolts to
190 N-m (140 ft. Ibs.) torque.

5. Install tire and wheel assembly (1). Tighten wheel
mounting nuts (3) to 150 N-m (110 ft. Ibs.) torque.
(Refer to 22 - TIRES/WHEELS - INSTALLATION)

6. Lower vehicle.

7. Pump brake pedal several times to ensure vehicle
has a firm brake pedal before moving vehicle.

BRAKES - BASE
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8. Check and adjust brake fluid level in reservoir (1)
as necessary.

CAUTION: If NEW brake rotors or pads have been
installed, keep in mind that braking effectiveness
might be somewhat reduced during the first brake
applications following installation.

9. Road test vehicle making several stops to wear off
any foreign material on brakes and to seat brake
pads. If NEW brake pads are installed, they need
to be properly burnished. (Refer to 5 - BRAKES/
HYDRAULIC/MECHANICAL/BRAKE PADS/SHOES
- STANDARD PROCEDURE)

REAR - SRT8

WARNING USE ONLY
MAX DOT3 BRAKE FLUID
FROM A SEALED
CONTAINER

81371614

NOTE: Inspect brake pads and parking brake shoes before installation. (Refer to 5 - BRAKES/HYDRAULIC/

MECHANICAL/BRAKE PADS/SHOES - INSPECTION)

1. Clean hub face (1) to remove any dirt or corrosion
where rotor mounts.

2. Install brake rotor (2) over studs on hub and bear-
ing (1).

8138a480
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3. Slide caliper with pads (2) over brake rotor and
align with knuckle.

4. Install caliper mounting bolts (1). Tighten bolts to
130 N-m (96 ft. Ibs.) torque.

5. Remove jack from under spring link.

815bb19b

6. Install tire and wheel assembly (1). Tighten wheel
mounting nuts (3) to 150 N-m (110 ft. Ibs.) torque.
(Refer to 22 - TIRES/WHEELS - INSTALLATION)

7. Lower vehicle.

8. Pump brake pedal several times to ensure vehicle
has a firm brake pedal before moving vehicle.

81386065

9. Check and adjust brake fluid level in reservoir (1)
as necessary.

CAUTION: If NEW brake rotors or pads have been
installed, keep in mind that braking effectiveness
might be somewhat reduced during the first brake

applications following installation.
WARNING USE ONLY
MAX  pors BraKE FLuD
FROM A SEALED

10. Road test vehicle making several stops to wear FROM A SE

off any foreign material on brakes and to seat
brake pads. If NEW brake pads are installed, they
need to be properly burnished. (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAL/BRAKE
PADS/SHOES - STANDARD PROCEDURE)

8137f6f4
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SPECIFICATIONS
BRAKE ROTOR

NOTE: When refacing a rotor, the required TIR (Total Indicator Reading) and thickness variation limits MUST
BE MAINTAINED. Extreme care in the operation of rotor turning (machining) equipment is required.

LIMITS/SPECIFICATIONS - 17 INCH BRAKES (BASE)

Minimum Rotor Rotor
Brake Rotor Rotor Thickness . Thickness Rotor Runout *
Thickness o
Variation
Eront 27.87-28.13 mm 26.5 mm 0.010 mm 0.035 mm
1.097-1.107 in. 1.040 in. 0.0004 in. 0.0014 in.
Rear 9.87-10.13 mm 8.5 mm 0.010 mm 0.035 mm
0.389-0.399 in. 0.335 in. 0.0004 in. 0.0014 in.
* TIR Total Indicator Reading (Measured On Vehicle)
LIMITS/SPECIFICATIONS - 18 INCH BRAKES (PREMIUM)
Minimum Rotor Rotor
Brake Rotor Rotor Thickness . Thickness Rotor Runout *
Thickness o
Variation
Front 27.87-28.13 mm 26.5 mm 0.010 mm 0.035 mm
1.097-1.107 in. 1.040 in. 0.0004 in. 0.0014 in.
Rear 21.87-22.13 mm 20.5 mm 0.010 mm 0.035 mm
0.861-0.871 in. 0.807 in. 0.0004 in. 0.0014 in.
* TIR Total Indicator Reading (Measured On Vehicle)
LIMITS/SPECIFICATIONS - SRT8 BRAKES
Minimum Rotor Rotor
Brake Rotor Rotor Thickness . Thickness Rotor Runout *
Thickness o
Variation
Front 31.90-32.10 mm 30.00 mm 0.040 mm 0.030 mm
1.256-1.264 in. 1.181 in. 0.0016 in. 0.0012 in.
Rear 27.90-28.10 mm 26.00 mm 0.040 mm 0.030 mm
1.098-1.106 in. 1.024 in. 0.0016 in. 0.0012 in.
* TIR Total Indicator Reading (Measured On Vehicle)
LIMITS/SPECIFICATIONS - POLICE PACKAGE BRAKES
Minimum Rotor Rotor
Brake Rotor Rotor Thickness . Thickness Rotor Runout *
Thickness o
Variation
Eront 27.87-28.13 mm 26.5 mm 0.010 mm 0.035 mm
1.097-1.107 in. 1.040 in. 0.0004 in. 0.0014 in.
Rear 25.87-26.13 mm 24.5 mm 0.008 mm 0.025 mm
1.019-1.029 in. 0.965 in. 0.0003 in. 0.0010 in.

* TIR Total Indicator Reading (Measured On Vehicle)
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TUBES/HOSES
DESCRIPTION

The brake tubes are steel with a corrosion-resistant nylon coating applied to the external surfaces.

The flex hoses used at each wheel brake are made of reinforced rubber with fittings at each end. The fitting at each
brake caliper is the banjo-type and requires a special banjo bolt and copper washers.

INSPECTION

Brake tubing should be inspected periodically for evidence of physical damage or contact with moving or hot com-
ponents.

Flexible rubber hose is used at both the front and rear wheel brakes. Inspection of the flexible brake hoses should
be performed whenever the brake system is serviced and every 7,500 miles or 12 months, whichever comes first.
Inspect hydraulic brake hoses for surface cracking, scuffing, or worn spots. If the fabric casing of the hose becomes
exposed due to cracks or abrasions in the hose cover, the hose should be replaced immediately. Eventual deteri-
oration of the hose can take place with possible burst failure. Faulty installation can cause twisting, resulting in
wheel, tire, or chassis interference.
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PARKING BRAKE
DESCRIPTION

This vehicle uses drum-in-hat style parking brakes at each rear wheel. The system is actuated using a foot-operated
mechanism and three parking brake cables.

The SRT8 uses the same parking brake system as other models. The rear parking brake cables (and the knuckle)
have been modified at the knuckle mounting bracket to clear the larger rear axle half shaft.
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CABLE - PARKING BRAKE FRONT
REMOVAL

BRAKES - BASE

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

5 -149

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)

NOTE: Due to short travel and low spring tension,
it is not necessary to lock-out parking brake lever
to service parking brake components.

2. Disconnect front parking brake cable (5) at connec-

tor (3) to right rear parking brake cable (4) above
axle differential (not shown).

3. Remove front cable (3) from equalizer (2).
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4. Remove screw (2) fastening cable (1) routing
bracket to rear crossmember front flange (3).

5. Remove nuts (1), bolt (2) and push-pins (4), secur-

ing lower rear wheelhouse shield (3) to body of
vehicle. Remove lower rear wheelhouse shield.

q I
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81372472

6. Remove screw (6) and routing clip (4) nuts fastening cable (7) to underside of body (3).
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7. Lower vehicle.
8. Remove driver door opening sill scuff plate and cowl side trim.
9. Remove clip and roll back carpet away from front cable.

10. Disconnect front parking brake cable strand (3) at
lever connector (2).

11. Place 13 mm 12-point box wrench (2) over cable
retainer (1) at lever bracket as shown to collapse
retainer fingers. Pull cable from bracket.

8135377b
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81372472

12. Remove parking brake cable grommet (2) from floor pan (3).
13. Remove parking brake cable (7) through hole in floor pan.

INSTALLATION
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81372472

1. Guide parking brake cable (7) down through hole in floor pan.
2. Install parking brake cable grommet (2) in hole of floor pan (3).
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. Guide cable end (3) up through lever bracket and
press cable housing retainer (7) into bracket allow-
ing retainer fingers to lock cable in place.

. Connect front parking brake cable strand (3) at
lever connector (2).

. Lay carpet back into place and install retaining clip.

. Install driver door opening sill scuff plate and cowl
side trim.

. Raise and support vehicle.
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. Install screw (6) and routing clip (4) nuts fastening cable (7) to underside of body (3).
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9. Route cable above rear crossmember, then slide
cable end (1) (shown with connector) and housing
(3) through equalizer (2) above rear axle
differential.

NOTE: Due to short travel and low spring tension,
it is not necessary to lock-out parking brake lever
to service parking brake components.

10. Connect front parking brake cable (5) at connec-
tor (3) to right rear parking brake cable (4) (axle
differential not shown).

810dafc4
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11. Install screw (2) fastening cable (1) routing
bracket to rear crossmember front flange (3).

815d0404

12. Position lower rear wheelhouse shield (3) onto
body of vehicle. Install nuts (1), bolt (2) and push-
pins (4) securing lower rear wheelhouse shield to
body. Tighten nuts and bolt securely.

13. Lower vehicle until rear wheels are just above floor level.

14. Apply parking brake lever. Release lever, then reapply.

15. Check to make sure rear wheels will not rotate with lever applied.

16. Release parking brake lever, then check to make sure rear wheels rotate without excessive drag.
17. Apply parking brake lever.

18. Lower vehicle.
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CABLE - PARKING BRAKE REAR
REMOVAL

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)

NOTE: Due to short travel and low spring tension,
it is not necessary to lock-out parking brake lever
to service parking brake components.

2. Disconnect rear parking brake cable near front
cable as follows:

e If removing left rear cable, disconnect cable (1)
at equalizer (2) above rear axle differential (not
shown) and rear crossmember (6).

¢ If removing right rear cable, disconnect cable (4)
at connector (3) above rear axle differential (not
shown) and rear crossmember (6).

8160699¢

3. Remove parking brake shoes on side of cable service. (Refer to 5 - BRAKES/PARKING BRAKE/SHOES -
REMOVAL)

4. Remove shoe actuator lever (1) from end of cable
(2) and support.

810c7a8e
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5. Remove screw (4) fastening cable (2) to knuckle
(3). Remove cable from knuckle.

6. Remove cable (2) from routing guide (1).

7. Place 13 mm 12-point box wrench (4) over cable
strand and completely onto cable retainer (3) as
shown at crossmember bracket (1 - left)(2 - right).
It may be necessary to wiggle wrench around
somewhat to collapse retainer fingers. With wrench
in place, pull cable from bracket.

8. Remove parking brake cable from vehicle.

816098e6
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INSTALLATION

1. Route leading end of rear parking brake cable (2)
up through cable guide (1) on crossmember.

2. Guide cable leading end through crossmember
bracket (1 - left)(2 - right) near equalizer and press
cable housing retainer into bracket allowing retainer
fingers to lock cable in place.

816098e6
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3. Insert opposite end of cable (2) through rear
knuckle (3) and install mounting screw (4). Tighten
screw to 8 N-m (71 in. Ibs.) torque.

4. Install shoe actuator lever (1) on end of parking
brake cable (2). Make sure actuator lever is posi-
tioned with word “UP” facing outward.

5. Install parking brake shoes as well as all compo-
nents necessary to access them. (Refer to 5 -
BRAKES/PARKING BRAKE/SHOES -
INSTALLATION)

NOTE: Due to short travel and low spring tension,
it is not necessary to lock out parking brake lever
to service parking brake components.

6. Connect rear parking brake cable at equalizer/front
cable as follows:

o If installing left rear cable, connect cable (1) at
equalizer (2) above rear axle differential (not
shown) and rear crossmember (6).

o [f installing right rear cable, connect cable (4) at
connector (3) above rear axle differential (not
shown) and rear crossmember (6).

810c7a8e

8160699¢c

7. Lower vehicle until rear wheels are just above floor level.

8. Apply parking brake lever. Release lever, then reapply.

9. Check to make sure rear wheels will not rotate with lever applied.
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10. Release parking brake lever, then check to make sure rear wheels rotate without excessive drag.

LX

11. Adjust parking brake shoes as necessary. (Refer to 5 - BRAKES/PARKING BRAKE/SHOES - ADJUSTMENT)

12. Lower vehicle.
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LEVER - PARKING BRAKE

REMOVAL
LEVER

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)

NOTE: Due to short travel and low spring tension,
it is not necessary to lock-out parking brake lever
to service parking brake components.

2. Disconnect front parking brake cable (5) at connec-
tor (3) to right rear parking brake cable.

3. Lower vehicle.
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Remove fasteners (6) securing steering column opening cover (1) in place.

Disconnect wiring connector (3) at decklid release switch.

Disconnect parking brake release cable (4) at lever (5) and remove steering column opening cover (1).
Disconnect wiring connector (7) at parking brake

N o o s

switch (1).
8. Disconnect front parking brake cable strand (3) at
lever connector (2).

9. Place 13 mm 12-point box wrench (2) over cable

retainer (1) at lever bracket as shown to collapse
retainer fingers. Pull cable from bracket.

8135377b
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10. Remove bolt (4) and two nuts (2) mounting park-
ing brake lever (3) to body (5).

11. Remove parking brake lever (3).

LEVER - RHD

BRAKES - BASE 5 -163
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NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)

NOTE: Due to short travel and low spring tension,
it is not necessary to lock-out parking brake lever
to service parking brake components.

2. Disconnect front parking brake cable (5) at connec-
tor (2) to right rear parking brake cable.

3. Lower vehicle.
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4. Remove driver side silencer under instrument panel. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT

PANEL SILENCER - INSTALLATION)

5. Remove steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN

OPENING COVER - INSTALLATION)

6. Remove foot rest. (Refer to 23 - BODY/INTERIOR/FRONT FLOOR FOOT REST - REMOVAL)
7. Roll back carpet at center console to access lever mounting nuts.
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8. Disconnect wiring connector at parking brake
switch on lever.

9. Disconnect front parking brake cable strand (3) at
lever connector (2).

10. Place 13 mm 12-point box wrench (2) over cable
retainer (1) at lever bracket as shown to collapse
retainer fingers. Pull cable from bracket.

11. Loosen nut (5) mounting parking brake lever (7) to
body.

12. Remove nuts (8) mounting parking brake lever (7)
to body.

13. Remove parking brake lever (7).

816acac?
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INSTALLATION

LEVER

1. Install parking brake lever (3) over mounting studs = v
(). RN —

2. Install bolt (4) and two nuts (2) mounting parking i '—,,'/A—\\\‘Q\
brake lever to body (5). Tighten bolt and nuts to 26 o || @\QQ “
N-m (19 ft. Ibs.) torque. = a VAT .‘?‘

W - \ (‘

s

‘¢
)

8137ac7b

3. Connect wiring connector (7) at parking brake

switch (1).
4. Guide cable end (3) up through lever bracket and

press cable housing retainer (7) into bracket allow-
ing retainer fingers to lock cable in place.

5. Connect front parking brake cable strand (3) at
lever connector (2).

6. If installing new lever, remove pin locking out auto-
matic tensioning spring.

8137acal
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7. Connect parking brake release cable (4) at handle (5) in steering column opening cover (1).

8. Connect wiring connector (3) at decklid release switch.

9. Position steering column opening cover (1) and install fasteners (6) securing it in place.

10.

Raise and support vehicle.

NOTE: Due to short travel and low spring tension,
it is not necessary to lock-out parking brake lever
to service parking brake components.

11.

12.

13.

14.

15.

16.
17.

Connect front parking brake cable (5) at connector
(3) to right rear parking brake cable (4).

Lower vehicle until rear wheels are just above
floor level.

Apply parking brake lever. Release lever to test
release cable and handle. Reapply lever. While
doing this, check to make sure the red indicator
lamp in the cluster turns on and off properly.
Check to make sure rear wheels will not rotate
with lever applied.

Release parking brake lever, then check to make
sure rear wheels rotate without excessive drag.

Apply parking brake lever.
Lower vehicle.

815d047¢
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LEVER - RHD

1. Install parking brake lever (7) over mounting studs
(2, 3).

2. Install two nuts (8) mounting left side of parking
brake lever to body. Tighten nuts to 26 N-m (19 ft.
Ibs.).

3. Tighten nut (5) left on stud (3) to 26 N-m (19 ft. Ibs.).

4. Connect wiring connector at parking brake switch.

5. Guide front parking brake cable strand (3) up
through lever bracket and press cable housing

retainer (4) into bracket allowing retainer fingers to
lock cable in place.

6. Connect parking brake cable strand (3) at lever
connector (2).

7. If installing new lever, remove pin locking out auto-
matic tensioning spring.

816acac7?

8. Reposition carpet back to original position at center console.
9. Install foot rest. (Refer to 23 - BODY/INTERIOR/FRONT FLOOR FOOT REST - INSTALLATION)

10. Install steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN
OPENING COVER - INSTALLATION)

11. Install driver side silencer under instrument panel. (Refer to 23 - BODY/INSTRUMENT PANEL/INSTRUMENT
PANEL SILENCER - INSTALLATION)

12. Raise and support vehicle.
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NOTE: Due to short travel and low spring tension,
it is not necessary to lock-out parking brake lever
to service parking brake components.

13. Connect front parking brake cable (5) at connec-
tor (2) to left rear parking brake cable (1).

14. Lower vehicle until rear wheels are just above
floor level.

15. Apply parking brake lever. Release lever to test
release cable and handle. Reapply lever. While
doing this, check to make sure the red indicator
lamp in the cluster turns on and off properly.

16. Check to make sure rear wheels will not rotate
with lever applied.

17. Release parking brake lever, then check to make
sure rear wheels rotate without excessive drag.

18. Apply parking brake lever.

19. Lower vehicle.

LX
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SHOE AND LINING - PARKING BRAKE

REMOVAL

NOTE: The following procedure may be used to remove shoes on either side of the vehicle.

5-169

1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)
2. Access and remove rear hub and bearing. (Refer to 2 - SUSPENSION/REAR/HUB / BEARING - REMOVAL)

3. Completely back off parking brake shoe adjustment
(8).

4. Remove parking brake shoe adjuster spring (3).

5. Remove shoe adjuster (8).

6. Remove upper brake shoe hold-down clip and pin
(7).

7. Remove upper shoe (6) from return spring (4) and
shoe actuator lever (1).

8. Remove return spring (4) from lower shoe (6).

9. Remove shoe actuator lever (1) from end of cable

).

10. Remove lower brake shoe hold-down clip and pin
(7).

11. Remove lower shoe (6).

12. Inspect springs, adjuster, lever and aluminum
shoe anchor pin for wear or damage. Replace as
necessary.
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INSTALLATION

NOTE: The following procedure may be used to install shoes on either side of the vehicle.

NOTE: Inspect springs, adjuster, lever and aluminum shoe anchor pin for wear or damage prior to installa-

tion. Replace as necessary.

1. Install lower brake shoe hold-down pin (7) through
rear of support (2).

2. Install lower shoe (6) against support plate (2).
3. Install lower brake shoe hold-down clip (7).

4. Install shoe actuator lever (1) on end of parking
brake cable (2). Make sure actuator lever is posi-
tioned with word “UP” facing outward.

5. Install return spring (4) to lower shoe (6).

6. Install upper shoe (6) against support plate and
onto shoe actuator lever.

7. Install upper brake shoe hold-down pin (7) through
rear of support and upper shoe.

8. Install upper brake shoe hold-down clip (7).
9. Attach return spring (4) to upper shoe (6).

10. Install shoe adjuster (8). Place end of adjuster
with star wheel upward.

11. Install parking brake shoe adjuster spring (3).

\
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12. Using Brake Shoe Gauge, Special Tool C-3919, or
equivalent, measure inside diameter of parking
brake drum portion of rotor. Set gauge.

13. Place Gauge (1) over parking brake shoes at wid-
est point.

14. Using adjuster star wheel (2), adjust parking
brake shoes until linings on both park brake
shoes just touch jaws on gauge. This will give a
good preliminary adjustment of parking brake
shoes, before a final adjustment is made at end of
this procedure.

15. Install hub and bearing with wheel speed sensor
as well as all components necessary to access it.
(Refer to 2 - SUSPENSION/REAR/HUB / BEAR-
ING - INSTALLATION)

16. Lower vehicle.

17. Perform final adjustment of parking brake shoes.
(Refer to 5 - BRAKES/PARKING BRAKE/SHOES
- ADJUSTMENT)

ADJUSTMENTS
PARKING BRAKE SHOE ADJUSTMENT

1. Place parking brake lever in “full released” position.

BRAKES - BASE
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2. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)

3. Remove plug in parking brake shoe support to
access adjuster star-wheel (1).

NOTE: Through the access hole (2), rotate the

adjuster star wheel (1) in the following direction to

expand the shoes outward against the drum.

o Left brake — Rotate star-wheel toward rear of
vehicle.

e Right brake — Rotate star-wheel toward front of
vehicle.

4. Using an appropriate tool, turn adjuster star wheel
(1) until wheel will not rotate (dead lock).

5. Back off adjuster six detents (teeth).

6. Rotate wheel, checking for light drag. If drag is too
heavy, continue to back off adjuster one detent at a
time until light drag is present. Do not back off
star-wheel more than 17 detents from wheel lock.

8109768,
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7. Install access plug.

8. Adjust opposite wheel parking brake shoes using same method.

9. Lower vehicle.

10. Apply and release parking brake lever once to ensure proper operation of parking brakes.

LX
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APS-INTERMITTENT CONDITION

For a complete wiring diagram Refer to Section 8W.

Diagnostic Test

1.

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in
personal injury or death.

The DTC is not active at this time. The following list may help to identify an intermittent condition:

1. Refer to any Technical Service Bulletins (TSBs) that may apply.

2. Use DTC environmental data to try to duplicate the conditions in which the DTC was set.

3. Turn the ignition off.

4. Inspect the related wiring harness and connectors. Look for any chafed, pierced, pinched, partially broken wires,
or broken, bent, pushed out, or corroded terminals.

5. Perform a voltage drop test on the circuits between the component and the applicable module.

6. If multiple DTCs are set, use a wiring schematic and inspect any common ground or supply circuits.
7. Inspect and clean all ground circuits that are related to the most current DTC.
8
9

. Use the scan tool to perform a System Test or Actuation, if one applies to the component.

. Perform a wiggle test on the related wiring and connectors while monitoring the scan tool. Look for the DTC to
reset or data to change during the test.

10. A co-pilot, data recorder, and/or lab scope should be used to diagnose an intermittent condition.
Were any problems found during the above inspection?

Yes >> Repair as necessary.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.
e Set Condition:
When the Front Control Module detects low voltage on the Adjustable Pedals Relay control circuit.

Possible Causes

WIRING HARNESS CONNECTOR/TERMINALS
ADJUSTABLE PEDALS RELAY

FRONT CONTROL MODULE

INTEGRATED POWER MODULE

Diagnostic Test

1. potcis AcTive

Turn the ignition on.

With the scan tool, select view DTCs. Record DTC and DTC Environmental data.

With the scan tool, clear stored DTCs.

Cycle the ignition switch off then on.

WARNING: Apply the parking brake. The vehicle may roll when the Transmission is shifted out of Park.
Shift into Reverse for at least 5 seconds, then move the shifter back into Park.

With the scan tool, select view DTCs.

Is the status active for this DTC?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING)

2. WIRING HARNESS CONNECTOR/TERMINALS

Turn the ignition off.

Remove the Adjustable Pedals Relay from the IPM.

Remove the Front Control Module from the IPM.

Visually inspect the connector terminals for damage or corrosion.

Were any problems found?

Yes >> Repair as necessary.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE (IPM)

Using a 12-volt test light connect to ground, check the internal Fused

B(+) circuits at the Adjustable Pedals Relay connector of the IPM. {@ﬂ}ﬂ'

NOTE: The test light should be illuminated and bright. Compare
the brightness to that of a direct connection to the battery.

Is the test light illuminated and bright for both circuits?

Yes >> Go To 4

No >> Remove and inspect Fuse in the IPM. If the fuse is open,
test the circuit for a short to ground. Repair as necessary. If
the fuse is OK, replace the Integrated Power Module in
accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

87A

RELAY-
ADJUSTABLE PEDALS
(EXCEPT MEMORY)

81759689
4. (P201) ADJUSTABLE PEDALS RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE (IPM)

Connect a jumper wire between the (P201) Adjustable Pedals Relay

Control circuit and ground at the FCM connector of the IPM.

Using a 12-volt test light connected to 12-volts, check the (P201) {@”ED'

Adjustable Pedals Relay Control circuit at the Adjustable Pedals Relay
connector of the IPM.

NOTE: The test light should be illuminated and bright. Compare
the brightness to that of a direct connection to the battery.

NOTE: Remove the jumper wire before proceeding to the next test.
Is the test light illuminated and bright?

Yes >> Go To 5

No >> Replace the Integrated Power Module in accordance with
the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -

87A

RELAY-
ADJUSTABLE PEDALS
(EXCEPT MEMORY)

BRAKES - STANDARD PROCEDURE). 8175968
5. (P201) ADJUSTABLE PEDALS RELAY CONTROL CIRCUIT SHORT TO GROUND (IPM)
Measure the resistance between ground and the (P201) Adjustable
Pedals Relay Control circuit at the Adjustable Pedals Relay connector of
the IPM. B

Is the resistance below 5.0 ohms?
Yes >> Replace the Integrated Power Module in accordance with
the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 6

(@)

w2

87A

RELAY-
ADJUSTABLE PEDALS
(EXCEPT MEMORY)

81759691
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LX

6. ADJUSTABLE PEDALS RELAY

Reconnect all components.

Turn the ignition on.

With the scan tool, actuate the Adjustable Pedals Relay.

Measure the voltage of the (P201) Adjustable Pedals Relay Control cir-
cuit at the Adjustable Pedals Relay connector of the IPM.

NOTE: With the Relay actuated ON, the circuit voltage should be 0
volts.

NOTE: With the Relay actuated OFF, the circuit voltage should be
approximately 2.5 volts.

Does the circuit voltage display as described during the actua-
tion test?

Yes >> Replace the Adjustable Pedals Relay in accordance with the
Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

w2

RELAY-
ADJUSTABLE PEDALS
(EXCEPT MEMORY)

81759695

No >> Replace the Front Control Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.
e Set Condition:
When the Front Control Module detects high voltage on the Adjustable Pedals Relay control circuit.

Possible Causes

TERMINAL/CONNECTOR DAMAGE OR CORROSION
ADJUSTABLE PEDALS RELAY

FRONT CONTROL MODULE

INTEGRATED POWER MODULE

Diagnostic Test

1. potcis AcTive

Turn the ignition on.

With the scan tool, select view DTCs. Record DTC and DTC Environmental data.

With the scan tool, clear stored DTCs.

Cycle the ignition switch off then on.

Start the engine.

WARNING: Apply the brakes. The vehicle may roll when the Transmission is shifted out of Park.
Shift into Reverse for at least 5 seconds, then move the shifter back into Park.

With the scan tool, select view DTCs..

Is the status active for this DTC?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING)

2. WIRING HARNESS CONNECTOR/TERMINALS

Turn the ignition off.

Remove the Adjustable Pedals Relay from the IPM.

Remove the Front Control Module from the IPM.

Visually inspect the connector terminals for damage or corrosion.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. (P201) ADJUSTABLE PEDALS RELAY CONTROL CIRCUIT SHORT TO VOLTAGE (IPM)
Turn the ignition on.

Measure the voltage of the (P201) Adjustable Pedals Relay Control cir-
cuit at the Adjustable Pedals Relay connector of the IPM. v {@”ED'
Is there any voltage present? | {@2}

Yes >> Replace the Integrated Power Module in accordance with - '

the Service Information. C "

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - - o

BRAKES - STANDARD PROCEDURE). [ i~ 85

w LOOT

No >> Go To 4 mﬂ

87A

RELAY-
ADJUSTABLE PEDALS
{EXCEPT MEMORY)

817597ec

4. (P201) ADJUSTABLE PEDALS RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE (IPM)

Turn the ignition off.

Connect a jumper wire between the (P201) Adjustable Pedals Relay
Control circuit and ground at the FCM connector of the IPM.

Using a 12-volt test light connected to 12-volts, check the (P201)
Adjustable Pedals Relay Control circuit at the Adjustable Pedals Relay
connector of the IPM.

NOTE: The test light should be illuminated and bright. Compare
the brightness to that of a direct connection to the battery.

NOTE: Remove the jumper wire before proceeding to the next test.
Is the test light illuminated and bright?

Yes >> Go To 5

No >> Replace.the Integra?ed Power Module in accordance with Anrs;::;us
the Service Information. PEDALS
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - (EXCEPT MEMORY) 81304140

BRAKES - STANDARD PROCEDURE).

5. ADJUSTABLE PEDALS RELAY

Reconnect all components.

Turn the ignition on.

With the scan tool, actuate the Adjustable Pedals Relay.

Measure the voltage of the (P201) Adjustable Pedals Relay Control circuit at the Adjustable Pedals Relay connector
of the IPM.

NOTE: With the Relay actuated ON, the circuit voltage should be 0 volts.
NOTE: With the Relay actuated OFF, the circuit voltage should be approximately 2.5 volts.
Does the circuit voltage display as described during the actuation test?

Yes >> Replace the Adjustable Pedals Relay in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Front Control Module in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
When the Front Control Module fails the Adjustable Pedal Inhibit Relay circuit.

5-185

Possible Causes

TERMINAL/CONNECTOR DAMAGE OR CORROSION
ADJUSTABLE PEDALS RELAY

FRONT CONTROL MODULE

INTEGRATED POWER MODULE

Diagnostic Test

1. potcis AcTive

Turn the ignition on.

With the scan tool, select view DTCs. Record DTC and DTC Environmental data.

With the scan tool, clear stored DTCs.

Cycle the ignition switch off then on.

WARNING: Apply the parking brake. The vehicle may roll when the Transmission is shifted out of Park.
Shift into Reverse for at least 5 seconds, then move the shifter back into Park.

With the scan tool, select view DTCs..

Is the status active for this DTC?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS

AND TESTING)

2. WIRING HARNESS CONNECTOR/TERMINALS

Turn the ignition off.

Remove the Adjustable Pedals Relay from the IPM.

Remove the Front Control Module from the IPM.

Visually inspect the connector terminals for damage or corrosion.

Were any problems found?

Yes >> Repair as necessary.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE (IPM)
Using a 12-volt test light connect to ground, check the internal Fused

B(+) circuits at the Adjustable Pedals Relay connector of the IPM. {@ﬂ}ﬂ'
NOTE: The test light should be illuminated and bright. Compare
the brightness to that of a direct connection to the battery. %0 f
Is the test light illuminated and bright for both circuits? o

Yes >> Go To 4 30
No >> Remove and inspect Fuse 3 in the IPM. If the fuse is open, 8 Y 87

test the circuit for a short to ground. Repair as necessary. If s GG

the fuse is OK, replace the Integrated Power Module in

accordance with the Service Information. o7A

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - RELAY.

BRAKES - STANDARD PROCEDURE). ADJUSTABLE PEDALS

(EXCEPT MEMORY)
81759689

4. (P201) ADJUSTABLE PEDALS RELAY CONTROL CIRCUIT OPEN OR HIGH RESISTANCE (IPM)
Connect a jumper wire between the (P201) Adjustable Pedals Relay

Control circuit and ground at the FCM connector of the IPM.

Using a 12-volt test light connected to 12-volts, check the (P201)
Adjustable Pedals Relay Control circuit at the Adjustable Pedals Relay
connector of the IPM.

NOTE: The test light should be illuminated and bright. Compare _

the brightness to that of a direct connection to the battery. o %

NOTE: Remove the jumper wire before proceeding to the next test. H ] -85
Is the test light illuminated and bright? o EEE[E‘{

Yes >> Go To 5

87A

No >> Replace the Integrated Power Module in accordance with RELAY-
the Service Information. ADJUSTABLE PEDALS
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - (CErTHENORY
BRAKES - STANDARD PROCEDURE). 8175968d

5. ADJUSTABLE PEDALS RELAY
Reconnect all components.
Turn the ignition on.

With the scan tool, actuate the Adjustable Pedals Relay.

Measure the voltage of the (P201) Adjustable Pedals Relay Control circuit at the Adjustable Pedals Relay connector
of the IPM.

NOTE: With the Relay actuated ON, the circuit voltage should be 0 volts.
NOTE: With the Relay actuated OFF, the circuit voltage should be approximately 2.5 volts.
Does the circuit voltage display as described during the actuation test?

Yes >> Replace the Adjustable Pedals Relay in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Replace the Front Control Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
The Adjustable Pedal Motor is in active operation.

e Set Condition:
The Memory Seat Module detects a low signal circuit voltage that is not within voltage specification from the
Adjustable Pedal Sensor.

Possible Causes

WIRING HARNESS CONNECTOR/TERMINALS

(G13) ADJUSTABLE PEDALS SENSOR SUPPLY CIRCUIT SHORT TO GROUND OR OPEN/HIGH RESISTANCE
(G14) ADJUSTABLE PEDALS SENSOR SIGNAL CIRCUIT SHORT TO GROUNDOR OPEN/HIGH RESISTANCE
ADJUSTABLE PEDALS SENSOR

MEMORY SEAT MODULE

Diagnostic Test

1. CHECK FOR DTC B1D56-ADJUSTABLE PEDAL SENSOR CIRCUIT LOW

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, record and erase DTC's.

Cycle the ignition switch from off to on.

Cycle the Adjustable Pedals Switch forward and rearward.

With the scan tool, read DTC's.

Does the scan tool display: B1ID56-ADJUSTABLE PEDAL SENSOR CIRCUIT LOW?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING)

2. CHECK CONNECTOR/TERMINAL FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals.

Turn the ignition off.

Inspect the Seat Memory Module harness connector, Adjustable Pedals Sensor, and Adjustable Pedals Sensor har-
ness connector.

Is the Adjustable Pedals Sensor or any of the connectors/terminals damaged?

Yes >> Repair as necessatry.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3



LX BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 189

3. (G13) ADJUSTABLE PEDALS SENSOR SUPPLY CIRCUIT VOLTAGE
Disconnect the Seat Memory Module harness connector.

Disconnect the Adjustable Pedals Sensor harness connector.

Using a 12-volt test light connected to 12-volts, probe the (G13) Adjust-
able Pedals Sensor Supply circuit at the Memory Seat Module C1 har-
ness connector.

Does the test light illuminate brightly?

Yes >> Repair the (G13) Adjustable Pedals Sensor Supply circuit
for a short to ground.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 4

MODULE-SEAT
MEMORY 1

816¢069d

4. (G13) ADJUSTABLE PEDALS SENSOR SUPPLY CIRCUIT SHORT TO GROUND
Connect a jumper wire between the (G13) Adjustable Pedals Sensor

Supply circuit and ground at the Adjustable Pedal Sensor harness con-
nector.

Using a 12-volt test light connected to 12-volts, probe the (G13) Adjust-
able Pedals Sensor Supply circuit at the Memory Seat Module C1 har-
ness connector.

Does the test light illuminate brightly

Yes >> Go To 5

No >> Repair the (G13) Adjustable Pedals Sensor Supply circuit
for an open.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

MODULE-SEAT
MEMORY 1

816¢069d

5. (G14) ADJUSTABLE PEDALS SENSOR SUPPLY CIRCUIT OPEN
Using a 12-volt test light connected to 12-volts, probe the (G14) Adjust-

able Pedals Sensor Signal circuit at the Memory Seat Module C1 har-
ness connector.

Does the test light illuminate brightly?

Yes >> Repair the (G14) Adjustable Pedals Sensor Signal circuit for
a short to ground.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 6

MODULE-SEAT
MEMORY C1

816¢c06ac
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6. (G14) ADJUSTABLE PEDALS SENSOR SIGNAL CIRCUIT SHORT TO GROUND
Connect a jumper wire between the (G14) Adjustable Pedals Sensor

Signal circuit and ground at the Adjustable Pedal Sensor harness con-
nector.

Using a 12-volt test light connected to 12-volts, probe the (G14) Adjust-
able Pedals Sensor Signal circuit at the Memory Seat Module C1 har-
ness connector.

Does the test light illuminate brightly?

Yes >> GoTo 7
No >> Repair the (G14) Adjustable Pedals Sensor Signal circuit for
an open.

Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

MEMORY ¢1

816c06b6
7. (G13) ADJUSTABLE PEDALS SENSOR SIGNAL CIRCUIT FOR AN OPEN
Measure the voltage between the (G13) Adjustable Pedals Sensor Sup-
ply circuit and ground at the Adjustable Pedal Sensor harness connec-
tor. v @UED'
Is the voltage between 4.0 and 5.0 volts? T {

Yes >> GoTo 8 - "
No >> Replace and reprogram the Seat Memory Module in accor-

dance with the Service Information.

Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - 1 o

BRAKES - STANDARD PROCEDURE). 3 3_3

SENSOR-
ADJUSTABLE
PEDALS
816c06ba

8. (G14) ADJUSTABLE PEDALS SENSOR SIGNAL CIRCUIT VOLTAGE
Reconnect Adjustable Pedal Sensor harness connector.
Turn ignition on. @
Measure the voltage of the (G14) Adjustable Pedals Sensor Signal cir- v
cuit in the Seat Memory Module C1 harness connector. T (C@

Is the voltage above 0.5 volts?

Yes >> Replace the Seat Memory Module in accordance with the
Service Information.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Replace the Adjustable Pedals Sensor in accordance with
the Service Information.

Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). oo

816¢06c8
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
The Adjustable Pedal Motor is in active operation.

e Set Condition:
The Memory Seat Module detects a high signal circuit voltage that is not within voltage specification from the
Adjustable Pedal Sensor.

Possible Causes

WIRING HARNESS CONNECTOR/TERMINALS

(G13) ADJUSTABLE PEDALS SENSOR SUPPLY CIRCUIT SHORT TO VOLTAGE
(G14) ADJUSTABLE PEDALS SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE
ADJUSTABLE PEDALS SENSOR

MEMORY SEAT MODULE

Diagnostic Test

1. orcis acTive

Turn the ignition on.

With the scan tool, select view DTCs. Record all DTC information.

With the scan tool, clear stored DTCs.

Cycle the ignition switch off then on.

Move the Adjustable Pedals Switch forward and rearward several times.
With the scan tool, select view DTCs.

Is the status active for this DTC?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING)

2. WIRING HARNESS CONNECTOR/TERMINALS

Turn the ignition off.

Disconnect the Memory Seat Module harness connector.
Disconnect the Adjustable Pedals Sensor harness connector.
Inspect the wiring harness, connectors and terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. (G13) ADJUSTABLE PEDALS SENSOR SUPPLY CIRCUIT SHORT TO VOLTAGE
Turn the ignition on.

Measure the voltage of the (G13) Adjustable Pedals Sensor Supply cir-
cuit and ground at the Memory Seat Module C1 harness connector.

Is there any voltage present?
Yes >> Repair the (G13) Adjustable Pedals Sensor Supply circuit

for a short to voltage.

Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES
- STANDARD PROCEDURE).

No >> Go To 4

MODULE-
MEMORY
SEAT C1 8137293¢

4. (G14) ADJUSTABLE PEDALS SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE
Measure the voltage of the (G14) Adjustable Pedals Sensor Signal cir-

cuit and ground at the Memory Seat Module C1 harness connector.

Is there any voltage present? v

Yes >> Repair the (G14) Adjustable Pedals Sensor Signal circuit 1
for a short to voltage. -
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES
- STANDARD PROCEDURE).

No >> Go To 5

MODULE-

MEMORY
SEAT C1
8137a%¢
5. (G14) ADJUSTABLE PEDALS SENSOR SIGNAL CIRCUIT VOLTAGE
Turn the ignition off.
Reconnect all connectors. @'_
Measure the voltage of the (G14) Adjustable Pedals Sensor Signal cir- v BLACK
cuit at the Memory Seat Module C1 harness connector. f
Is the voltage below 4.0 volts? = Rl 1t e
Yes >> Replace and reprogram the Memory Seat Module in accor- H H
dance with the Service Information. il
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES 010 1"
- STANDARD PROCEDURE). i
No >> Replace the Adjustable Pedals Sensor in accordance with 0 [
the Service Information. ! !
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES
- STANDARD PROCEDURE). MODULE-
MEMORY
SEAT C1 8187a7a3
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B1D5B-ADJUSTABLE PEDAL SWITCH CIRCUIT PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
The Adjustable Pedals Switch is in active operation.
e Set Condition:
The Memory Seat Module detects an activation of both pedal switches at the same time.

Possible Causes

WIRING HARNESS CONNECTOR/TERMINALS
(Q103) ADJUSTABLE PEDALS SWITCH REARWARD CIRCUIT SHORT TO GROUND
(Q102) ADJUSTABLE PEDALS SWITCH FORWARD CIRCUIT SHORT TO GROUND

(Q103) ADJUSTABLE PEDALS SWITCH REARWARD CIRCUIT SHORT TO THE (Q102) ADJUSTABLE PEDALS
SWITCH FORWARD CIRCUIT

ADJUSTABLE PEDALS SWITCH
MEMORY SEAT MODULE

Diagnostic Test

1. orcis acTive

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, select view DTCs. Record all DTC information.

With the scan tool, clear stored DTCs.

Cycle the ignition switch off then on.

Move the Adjustable Pedals Switch forward and rearward several times.
With the scan tool, select view DTCs.

Is the status active for this DTC?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING)

2. WIRING HARNESS CONNECTOR/TERMINALS

Turn the ignition off.

Disconnect the Memory Seat Module harness connector.
Disconnect the Adjustable Pedals Switch harness connector.
Inspect the wiring harness, connectors and terminals.

Were any problems found?

Yes >> Repair as necessatry.
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3



5-196 BRAKES - ABS ELECTRICAL DIAGNOSTICS LX
3. (Q103) ADJUSTABLE PEDALS SWITCH REARWARD CIRCUIT SHORT TO GROUND

Disconnect the Memory Seat Module harness connector.

Disconnect the Adjustable Pedals Switch harness connector. {@”ED'

Using a 12-volt test light connected to 12-volts, probe the (Q103)
Adjustable Pedals Switch Rearward circuit at the Memory Seat Module
C5 harness connector.

Does the test light illuminate brightly?
Yes >> Repair the (Q103) Adjustable Pedals Switch Rearward cir-

cuit for a short to ground.

Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE).

No >> Go To 4

BLACK

MODULE-
SEAT
MEMORY C5
(ADJUSTABLE PEDALS)

816d18ba

4. (Q102) ADJUSTABLE PEDALS SWITCH FORWARD CIRCUIT SHORT TO GROUND

Using a 12-volt test light connected to 12-volts, probe the (Q102)
Adjustable Pedals Switch Rearward circuit at the Memory Seat Module
C5 harness connector.

Does the test light illuminate brightly?
Yes >> Repair the (Q102) Adjustable Pedals Switch Forward circuit

for a short to ground.

Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE).

No >> Go To 5

MODULE-
SEAT
MEMORY C5
(ADJUSTABLE PEDALS)

816d18b3

5. (Q103) ADJUSTABLE PEDALS SWITCH REARWARD CIRCUIT SHORT TO THE (Q102) ADJUSTABLE

PEDALS SWITCH FORWARD CIRCUIT

Measure the resistance between the (Q103) Adjustable Pedals Switch
Rearward circuit and the (Q102) Adjustable Pedals Switch Forward cir-
cuit at the Memory Seat Module C5 harness connector.

Is the resistance below 5.0 ohms?

Yes >> Repair the (Q103) Adjustable Pedals Switch Rearward cir-
cuit for a short to the (Q102) Adjustable Pedals Switch For-
ward circuit.

Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE).

No >> Go To 6

(@)

MODULE-
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MEMORY C5
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816d18be
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6. ADJUSTABLE PEDALS SWITCH

Measure the resistance between the (Q103) Adjustable Pedals Switch Rearward circuit and (Q102) Adjustable Ped-
als Switch Forward circuit at the terminals of the Adjustable Pedals Switch harness connector.

Is the resistance below 5.0 ohms?

Yes >> Replace the Adjustable Pedals Switch in accordance with the Service Information.
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Replace the Memory Seat Module in accordance with the Service Information.
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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B1D5C-ADJUSTABLE PEDAL SWITCH CIRCUIT STUCK FORWARD

LX

SENSOR-
ADJUSTABLE

PEDALS

X

o

MOTOR-
ADJUSTABLE
PEDALS

L1 H7 LT
EEEEEED

SWITCH-
ADJUSTABLE PEDALS

BLACK

MODULE-

MEMORY

SEAT C5
(ADJUSTABLE PEDALS)

_[ NATURAL

@:@5@ 1
il T

MOTOR-
ADJUSTABLE
PEDALS

SENSOR-
ADJUSTABLE
PEDALS
{(MEMORY)

G914
20
VTIGY
SWITCH-
e $327 d . ADJUSTABLE
PEDALS
G914 G4 G13 P206 P205 Q102 Q101 Q103
20 18 18 16 16 20 20 20
VTIGY VT/DB VTILB LGB LGMT ORILB ORILB ORILG
12101 14/L°1 9J\01 2/LC1 1/L°| 4105 G/LOS 5J\c5
[ T ienn  AmIeTERIE  ARIeTARIE  AMIIGTERIE  ARIISTARIE  AMTIGTRRIE  AMIISTERIE  AMeamiE | MODULE-
SENSOR ADJUSTABLE ADJUSTABLE ADJUSTABLE ADJUSTABLE ADJUSTABLE ~ ADJUSTABLE ADJUSTABLE MEMORY
I RETURN PEDALS PEDALS PEDALS PEDALS PEDALS PEDALS PEDALS SEAT
| SENSOR SENSOR MOTOR MOTOR SWITCH SWITCH SWITCH
| SIGNAL SUPPLY REARWARD FORWARD FORWARD GROUND REARWARD |
f WHITE
BLACK

]F/— BLACK

o s Y s s s s
s I s I s s s s )

juﬁjz

MODULE-
MEMORY
SEAT C1

8175adda

For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
The Adjustable Pedals Switch is in active operation.

e Set Condition:
The Memory Seat Module detects that the Adjustable Pedals Switch has been activated in the forward position
for more than 50 seconds.

Possible Causes

WIRING HARNESS CONNECTOR/TERMINALS
(Q102) ADJUSTABLE PEDALS SWITCH FORWARD CIRCUIT SHORT TO GROUND

(Q102) ADJUSTABLE PEDALS SWITCH FORWARD CIRCUIT SHORT TO (Q101) ADJUSTABLE PEDALS
SWITCH GROUND CIRCUIT

ADJUSTABLE PEDALS SWITCH
MEMORY SEAT MODULE

Diagnostic Test

1. potcis acTive

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, select view DTCs. Record all DTC information.

With the scan tool, clear stored DTCs.

Cycle the ignition switch off then on.

Move the Adjustable Pedals Switch forward and rearward several times.
With the scan tool, select view DTCs.

Is the status active for this DTC?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING)

2. ADJUSTABLE PEDALS SWITCH

Disconnect the Adjustable Pedals Sensor harness connector.
Wait approximately 10 seconds.
With the scan tool, select view DTCs.

Does the status remain active for this DTC?

Yes >> Go To 3

No >> Replace the Adjustable Pedals Switch in accordance with the Service Information.
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

3. WIRING HARNESS CONNECTOR/TERMINALS

Turn the ignition off.
Disconnect the Memory Seat Module harness connector.
Inspect the Adjustable Pedals Sensor and Memory Seat Module wiring harness, connectors and terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4
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LX

4. (Q102) ADJUSTABLE PEDALS SWITCH FORWARD CIRCUIT SHORT TO GROUND

Measure the resistance between ground and the (Q102) Adjustable
Pedals Switch Forward circuit.

Is the resistance below 5.0 ohms?

Yes >> Repair the (Q102) Adjustable Pedals Switch Forward circuit
for a short to ground.
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE).

No >> Go To 5

Q =H*

3 BLACK

MODULE-

MEMORY

SEAT C5
{ADJUSTABLE PEDALS)

8175de43

5. (Q102) ADJUSTABLE PEDALS SWITCH FORWARD CIRCUIT SHORT TO (Q101) ADJUSTABLE PEDALS

SWITCH GROUND CIRCUIT

Measure the resistance between the (Q102) Adjustable Pedals Switch
Forward circuit and the (Q101) Adjustable Pedals Switch Ground circuit.

Is the resistance below 5.0 ohms?

Yes >> Repair the (Q102) Adjustable Pedals Switch Forward circuit
for a short to the (Q101) Adjustable Pedals Switch Ground
circuit.

Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE).

No >> Replace the Memory Seat Module in accordance with the
Service Information.
Perform APS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE).

Q =H*

(BEEEEE)
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
The Adjustable Pedals Switch is in active operation.

e Set Condition:
The Memory Seat Module detects that the Adjustable Pedals Switch has been activated in the rearward posi-
tion for more than 50 seconds.

Possible Causes

WIRING HARNESS CONNECTOR/TERMINALS
(Q103) ADJUSTABLE PEDALS SWITCH REARWARD CIRCUIT SHORT TO GROUND

(Q103) ADJUSTABLE PEDALS SWITCH REARWARD CIRCUIT SHORT TO (Q101) ADJUSTABLE PEDALS
SWITCH GROUND CIRCUIT

ADJUSTABLE PEDALS SWITCH
MEMORY SEAT MODULE

Diagnostic Test

1. potcis acTive

Turn the ignition on.

With the scan tool, select view DTCs. Record all DTC and DTC Environmental data.
With the scan tool, clear stored DTCs.

Cycle the ignition switch off then on.

Move the Adjustable Pedals Switch forward and rearward several times.

With the scan tool, select view DTCs.

Is the status active for this DTC?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING)

2. ADJUSTABLE PEDALS SWITCH

Disconnect the Adjustable Pedals Switch harness connector.
Wait approximately 10 seconds.
With the scan tool, select view DTCs.

Does the status remain active for this DTC?

Yes >> Go To 3

No >> Replace the Adjustable Pedals Switch in accordance with the Service Information.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

3. WIRING HARNESS CONNECTOR/TERMINALS

Turn the ignition off.
Disconnect the Memory Seat Module harness connector.
Inspect the Adjustable Pedals Switch and Memory Seat Module wiring harness, connectors and terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4
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4. (Q103) ADJUSTABLE PEDALS SWITCH REARWARD CIRCUIT SHORT TO GROUND
Measure the resistance between ground and the (Q103) Adjustable

Pedals Switch Rearward circuit.
Is the resistance below 5.0 ohms? x <= =

Yes >> Repair the (Q103) Adjustable Pedals Switch Rearward cir- ” \ i
cuit for a short to ground. 3 ’

Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). ,ﬁ WHITE

No >> GoTo5 D_ D
EELEEE

SWITCH-
ADJUSTABLE PEDALS

TT—

8137a%¢6

5. (Q103) ADJUSTABLE PEDALS SWITCH REARWARD CIRCUIT SHORT TO (Q101) ADJUSTABLE PEDALS
SWITCH GROUND CIRCUIT

Measure the resistance between the (Q103) Adjustable Pedals Switch Rearward circuit and the (Q101) Adjustable
Pedals Switch Ground circuit.

Is the resistance below 5.0 ohms?

Yes >> Repair the (Q103) Adjustable Pedals Switch Rearward circuit for a short to the (Q101) Adjustable Ped-
als Switch Ground circuit.

Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Memory Seat Module in accordance with the Service Information.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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B1D67-ADJUSTABLE PEDAL CONTROL CIRCUIT PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
The Adjustable Pedals Motor is in active operation.

e Set Condition:
The Memory Seat Module detects that the Adjustable Pedals Motor has been activated for a time period and
has not spun with three motor direction commands.

Possible Causes

WIRING HARNESS CONNECTOR/TERMINALS

(P205) ADJUSTABLE PEDALS MOTOR FORWARD CIRCUIT OPEN
(P206) ADJUSTABLE PEDALS MOTOR REARWARD CIRCUIT OPEN
(G914) RETURN CIRCUIT OPEN

ADJUSTABLE PEDALS ASSEMBLY

ADJUSTABLE PEDALS MOTOR

MEMORY SEAT MODULE

Diagnostic Test

1. orcisacTive

Turn the ignition on.

With the scan tool, select view DTCs. Record all DTC and DTC Environmental data.
With the scan tool, clear stored DTCs.

Cycle the ignition switch off then on.

Move the Adjustable Pedals Switch forward and rearward several times.

With the scan tool, select view DTCs.

Is the status active for this DTC?

Yes >> Go To 2

No >> Refer to the Adjustable Pedal System intermittent condition test. (Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING)

2. WIRING HARNESS CONNECTOR/TERMINALS

Turn the ignition off.

Disconnect the Memory Seat Module harness connector.
Disconnect the Adjustable Pedals Motor harness connector.
Disconnect the Adjustable Pedals Sensor harness connector.
Inspect the wiring harness, connectors and terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. ADJUSTABLE PEDALS ASSEMBLY

Turn the ignition off.

Inspect the Adjustable Pedals Assembly for a condition that would cause the motor to stick or stall.

Were any problems found?

Yes >> Replace the Adjustable Pedals Assembly in accordance with the Service Information.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4

4. (P205) ADJUSTABLE PEDALS MOTOR FORWARD CIRCUIT OPEN OR HIGH RESISTANCE

Connect a jumper wire between the (P205) Adjustable Pedals Motor
Forward circuit and ground at the Adjustable Pedals Motor harness
connector.

Using a 12-volt test light connected to 12-volts, check the (P205)
Adjustable Pedals Motor Forward circuit at the Memory Seat Module
harness connector.

NOTE: The test light should be illuminated and bright. Compare
the brightness to that of a direct connection to the battery.

Is the test light illuminated and bright?

Yes >> Go To 5
No >> Repair the (P205) Adjustable Pedals Motor Forward circuit
for an open circuit or high resistance.

Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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5. (P206) ADJUSTABLE PEDALS MOTOR REARWARD CIRCUIT OPEN CIRCUIT OR HIGH RESISTANCE

Connect the jumper wire between the (P206) Adjustable Pedals Motor
Rearward circuit and ground at the Adjustable Pedals Motor harness
connector.

Using a 12-volt test light connected to 12-volts, check the (P206)
Adjustable Pedals Motor Rearward circuit at the Memory Seat Module
harness connector.

NOTE: The test light should be illuminated and bright. Compare
the brightness to that of a direct connection to the battery.

Is the test light illuminated and bright?

Yes >> Go To 6

No >> Repair the (P206) Adjustable Pedals Motor Rearward circuit
for an open.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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6. (G914) SENSOR RETURN CIRCUIT OPEN OR HIGH RESISTANCE

5 -207

Connect the jumper wire between the (G914) Sensor Return circuit and
ground at the Adjustable Pedals Motor harness connector.

Using a 12-volt test light connected to 12-volts, check the (G914) Sen-
sor Return circuit at the Memory Seat Module harness connector.

NOTE: The test light should be illuminated and bright. Compare
the brightness to that of a direct connection to the battery.

NOTE: Remove the jumper wire before proceeding to the next test.
Is the test light illuminated and bright?

Yes >> GoTo 7

No >> Repair the (G914) Sensor Return circuit for an open.

Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

7. ADJUSTABLE PEDALS MOTOR

SENSOR-
ADJUSTABLE
PEDALS
(MEMORY]

8137abdb

Turn the ignition off.

Disconnect the Adjustable Pedals Motor harness connector.

Measure the resistance between the (P205) Adjustable Pedals Motor
Forward circuit and the (P206) Adjustable Pedals Motor Rearward cir-
cuit at the terminals of the Adjustable Pedals Motor.

Is the resistance below 100.0 ohms?

Yes >> Replace and reprogram the Memory Seat Module in accor-
dance with the Service Information.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Replace the Adjustable Pedals Motor in accordance with
the Service Information.
Perform APS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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ABS INTERMITTENT CONDITION

For a complete wiring diagram Refer to Section 8W.

Diagnostic Test

1. PERFORM ABS INTERMITTENT CONDITION TEST

NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi-
fying the intermittent condition.

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in
personal injury or death.

Refer to any Technical Service Bulletins (TSBs) that may apply.

Review the scan tool Environmental Data (EV Data). If possible, try to duplicate the conditions under which the DTC
set.

Turn the ignition off.

Visually inspect the related wire harness. Disconnect all the related harness connectors. Look for any chafed,
pierced, pinched, partially broken wires and broken, bent, pushed out, or corroded terminals.

Wiggle the wires while checking for shorts and open circuits.

Perform a voltage drop test on the related circuits between the suspected faulty component and the Anti-Lock Brake
Module.

Inspect and clean all PCM, ABS, engine, and chassis grounds that are related to the most current DTC.
If numerous trouble codes were set, use a wire schematic and look for any common ground or supply circuits

For any Relay DTCs, actuate the Relay with the scan tool and wiggle the related wire harness to try to interrupt the
actuation.

Use the scan tool to perform a System Test if one applies to failing component.
A co-pilot, data recorder, and/or lab scope should be used to help diagnose intermittent conditions.

Were any problems found during the above inspections?

Yes >> Perform the necessary repairs.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C100A-LEFT FRONT WHEEL SPEED SENSOR CIRCUIT
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.
e Set Condition:
When the Left Front Wheel Speed Sensor circuit fails the diagnostic test.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

(B9) LEFT FRONT WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN

(B8) LEFT FRONT WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN

(B8) LEFT FRONT WSS SIGNAL CIRCUIT SHORTED TO (B9) LEFT FRONT WSS 12 VOLT SUPPLY CIRCUIT
LEFT FRONT WSS

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK FOR DTC C100A-LEFT FRONT WHEEL SPEED SENSOR CIRCUIT

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.
With the scan tool, record and erase DTCs.
Cycle the ignition switch from off to on.
With the scan tool, read DTCs.
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.
Does the scan tool display: C100A-LEFT FRONT WHEEL SPEED SENSOR CIRCUIT?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK CONNECTOR/TERMINAL FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals.
Turn the ignition off.
Inspect the Anti-Lock Brake Module harness connector, Left Front WSS, and Left Front WSS harness connector.

Is the Left Front WSS or any of the connectors/terminals damaged?

Yes >> Repair as necessatry.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. CHECK (B9) LEFT FRONT WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE

Disconnect the Left Front WSS harness connector.

Turn the ignition on. {@[}D

Measure the voltage of the (B9) Left Front WSS 12 Volt Supply circuit.
Is the voltage above 10.0 volts?

Yes >> Go To 6
No >> Go To 4
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BLACK
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4. CHECK (B9) LEFT FRONT WSS SUPPLY CIRCUIT SHORT TO GROUND

Turn the ignition off.

Disconnect the Left Front WSS harness connector.
Disconnect the Anti-Lock Brake Module harness connector.
Using a 12-volt test light connected to 12-volts, probe the (B9) Left
Front WSS Supply circuit.
Does the test light illuminate brightly?

Yes >> Repair the (B9) Left Front WSS Supply circuit for a short to
ground.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5
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5. CHECK (B9) LEFT FRONT WSS SUPPLY CIRCUIT OPEN

Connect a jumper wire between ground and the (B9) Left Front WSS
Supply circuit in the Anti-Lock Brakes Module harness connector.

Using a 12-volt test light connected to 12-volts, probe the (B9) Left
Front WSS Supply circuit.
Does the test light illuminate brightly?

Yes >> Replace the Anti-Lock Brakes Module in accordance with
the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the (B9) Left Front WSS Supply circuit for an open.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

6. CHECK (B8) LEFT FRONT WSS SIGNAL CIRCUIT SHORT TO GROUND

SENSOR-
WHEEL
SPEED-ABS-
LEFT FRONT B13cdTac

Using a 12-volt test light connected to 12-volts, probe the (B8) Left
Front WSS Signal circuit.

Does the test light illuminate brightly?
Yes >> Repair the (B8) Left Front WSS Signal circuit for a short to

ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 7
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7. CHECK (B8) LEFT FRONT WSS SIGNAL CIRCUIT OPEN
Connect a jumper wire between ground and the (B8) Left Front WSS

Signal circuit in the Anti-Lock Brakes Module harness connector.
Using a 12-volt test light connected to 12-volts, probe the (B8) Left
Front WSS Signal circuit.

Does the test light illuminate brightly?

Yes >> Go To 8

No >> Repair the (B8) Left Front WSS Signal circuit for an open.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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8. CHECK (B8) LEFT FRONT WSS SIGNAL CIRCUIT SHORT TO VOLTAGE

Turn the ignition on.

Remove all jumper wires.

Measure the voltage between the (B8) Left Front WSS Signal circuit v
and ground.

Is the voltage above one volt?
Yes >> Repair the (B8) Left Front WSS Signal circuit for a short to

voltage.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 9
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9. CHECK (B8) LEFT FRONT WSS SIGNAL CIRCUIT AND (B9) LEFT FRONT WSS SUPPLY CIRCUIT SHORT
TOGETHER

Turn the ignition off.

Measure the resistance between the (B8) Left Front WSS Signal circuit 3
and the (B9) Left Front WSS Supply circuit. (C@
Is the resistance above 5.0 ohms? { 2 {@[B}

Yes >> Go To 10
No >> Repair the (B8) Left Front WSS Signal circuit and the (B9)
Left Front WSS Supply circuit for a short together.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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10 LEFT FRONT WHEEL SPEED SENSOR
Replace the Left Front Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

CAUTION: Ensure brake capability is available before road testing.
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C100A-LEFT FRONT WHEEL SPEED SENSOR CIRCUIT reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
When the Left Front WSS Signal is intermittently missing a vehicle speed above 40 kph (25 mph) or erratic
wheel speed signal during acceleration or sensed wheel speed is different from other wheels.

Possible Causes

LEFT FRONT WSS LOOSE — B8, B9 CIRCUITS/CONNECTOR/TERMINAL DAMAGE
LEFT FRONT TONE WHEEL DAMAGE

LEFT FRONT WHEEL BEARING DAMAGE

IMPROPER LEFT FRONT TIRE PRESSURE/MISMATCHED TIRES

LEFT FRONT WSS

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

NOTE: If DTC C100A Left Front Wheel Speed Sensor Circuit is present it must be repaired before continu-

ing.

Turn the ignition on.

With the scan tool, record and erase DTCs.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.

With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish

the ABS indicators.
Does the scan tool display: C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR-
MANCE?

Yes >> Go To 3

No >> Go To 2

2. CHECK WHEEL SPEED SENSOR SIGNALS

Turn the ignition on.
With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi-
cle.

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel.
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).

Is the Left Front WSS speed showing 0 km/h (O m.p.h.) or not matching other wheel speeds?

Yes >> Go To 3

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. CHECK FOR IMPROPER LEFT FRONT TIRE PRESSURE/MISMATCHED TIRES

Turn the ignition off.

Check and adjust the Left Front Tire pressure.
Check and adjust all other tire pressures.
Inspect for mismatched tires on vehicle.

Is the Left Front Tire improperly inflated or mismatched tires on vehicle?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 4

4. CHECK LEFT FRONT WSS LOOSENESS, INSPECT B8, B9 CIRCUITS/TERMINALS FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals
Inspect the Anti-Lock Brake Module harness connector, Left Front WSS, and Left Front WSS harness connector
Inspect the Left Front WSS for looseness, excessive corrosion and not properly fastened.

Inspect the (B8) Left Front WSS Signal and (B9) Left Front WSS Supply circuits between the Left Front WSS and
Anti-Lock Brake Module for damage.

Is the Left Front WSS loose or any of the wiring/connectors/terminals damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK LEFT FRONT TONE WHEEL FOR DAMAGE
Inspect the Left Front Tone Wheel for damage, missing teeth, cracks, or looseness.

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked.
Is the Left Front Tone Wheel damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 6

6. CHECK LEFT FRONT WHEEL BEARING FOR DAMAGE
Inspect the Left Front wheel bearing for excessive runout or clearance.

NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications.
Is the Left Front Wheel Bearing Damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 7
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7. LEFT FRONT WHEEL SPEED SENSOR

LX

Replace the Left Front Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset?
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Test Complete.
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
When the Left Front WSS reading is different from the readings received from the other WSS’s at a vehicle
speed above 40 kph (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an
axle and front-to-rear.

Possible Causes

LEFT FRONT WSS LOOSE — B8, B9 CIRCUITS/CONNECTOR/TERMINAL DAMAGE
IMPROPER LEFT FRONT TIRE PRESSURE/MISMATCHED TIRES

LEFT FRONT TONE WHEEL/BEARING DAMAGE

LEFT FRONT WSS

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC C1014-LEFT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, record and erase DTCs.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C1014-LEFT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE?
Yes >> Go To 3
No >> Go To 2

2. CHECK WHEEL SPEED SENSOR SIGNALS

Turn the ignition on.

With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi-
cle.

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel.
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).

Is the Left Front WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds?

Yes >> Go To 3

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. CHECK FOR IMPROPER LEFT FRONT TIRE PRESSURE/MISMATCHED TIRES

Turn the ignition off.

Check and adjust the Left Front Tire pressure.
Check and adjust all other tire pressures.
Inspect for mismatched tires on vehicle.

Is the Left Front Tire improperly inflated or mismatched tires on vehicle?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 4

4. CHECK LEFT FRONT WSS LOOSENESS, INSPECT B8, B9 CIRCUITS/TERMINALS FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals
Inspect the Anti-Lock Brake Module harness connector, Left Front WSS, and Left Front WSS harness connector
Inspect the Left Front WSS for looseness, excessive corrosion and not properly fastened.

Inspect the (B8) Left Front WSS Signal and (B9) Left Front WSS Supply circuits between the Left Front WSS and
Anti-Lock Brake Module for damage.

Is the Left Front WSS loose or any of the wiring/connectors/terminals damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK LEFT FRONT TONE WHEEL FOR DAMAGE
Inspect the Left Front Tone Wheel for damage, missing teeth, cracks, or looseness.

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked.
Is the Left Front Tone Wheel damaged?
Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 6

6. LEFT FRONT WHEEL SPEED SENSOR

Replace the Left Front Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Test Complete.
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C1015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT

LX
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.
e Set Condition:
If the Right Front Wheel Speed Sensor circuit fails the diagnostic test.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE
(B7) RIGHT FRONT WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN
(B6) RIGHT FRONT WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN

(B6) RIGHT FRONT WSS SIGNAL CIRCUIT SHORTED TO (B7) RIGHT FRONT WSS 12 VOLT SUPPLY
CIRCUIT

RIGHT FRONT WSS
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK FOR DTC C1015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.
With the scan tool, record and erase DTCs.
Cycle the ignition switch from off to on.
With the scan tool, read DTCs.
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.
Does the scan tool display: C1015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK CONNECTOR/TERMINAL FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals.
Turn the ignition off.
Inspect the Anti-Lock Brake Module harness connector, Right Front WSS, and Right Front WSS harness connector.

Is the Right Front WSS or any of the connectors/terminals damaged?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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LX

3. CHECK (B7) RIGHT FRONT WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE

Disconnect the Right Front WSS harness connector.

Turn the ignition on.
Measure the voltage of the (B7) Right Front WSS 12 Volt Supply circuit.

Is the voltage above 10.0 volts?

Yes >> Go To 6
No >> Go To 4
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WHEEL
SPEED-ABS-
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4. CHECK (B7) RIGHT FRONT WSS 12 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Disconnect the Right Front WSS harness connector.

Disconnect the Anti-Lock Brake Module harness connector.

Using a 12-volt test light connected to 12-volts, probe the (B7) Right
Front WSS Supply circuit.

Does the test light illuminate brightly?
Yes >> Repair the (B7) Right Front WSS Supply circuit for a short

to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5

=k
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5. CHECK (B7) RIGHT FRONT WSS 12 VOLT SUPPLY CIRCUIT FOR AN OPEN
Connect a jumper wire between ground and the (B7) Right Front WSS

Supply circuit in the Anti-Lock Brakes Module harness connector.

Using a 12-volt test light connected to 12-volts, probe the (B7) Right
Front WSS Supply circuit.

Does the test light illuminate brightly?

Yes >> Replace the Anti-Lock Brakes Module in accordance with
the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the (B7) Right Front WSS Supply circuit for an
open.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

SENSOR-
WHEEL
SPEED-ABS-
RIGHT FRONT 813ct6te

6. CHECK (B6) RIGHT FRONT WSS SIGNAL CIRCUIT SHORT TO GROUND
Using a 12-volt test light connected to 12-volts, probe the (B6) Right

Front WSS Signal circuit.
Does the test light illuminate brightly?

Yes >> Repair the (B6) Right Front WSS Signal circuit for a short
to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 7

SENSOR-
WHEEL
SPEED-ABS-
RIGHT FRONT $13cr27
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7. CHECK (B6) RIGHT FRONT WSS SIGNAL CIRCUIT OPEN

Connect a jumper wire between ground and the (B6) Right Front WSS
Signal circuit in the Anti-Lock Brakes Module harness connector.

Using a 12-volt test light connected to 12-volts, probe the (B6) Right
Front WSS Signal circuit.
Does the test light illuminate brightly?

Yes >> Go To 8

No >> Repair the (B6) Right Front WSS Signal circuit for an open.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

SENSOR-
WHEEL
SPEED-ABS-
RIGHT FRONT B13¢ci736

8. CHECK (B6) RIGHT FRONT WSS SIGNAL CIRCUIT FOR AN SHORT TO VOLTAGE

Turn the ignition on.
Remove all jumper wires.
Measure the voltage between the (B6) Right Front WSS Signal circuit
and ground.
Is the voltage above one volt?

Yes >> Repair the (B6) Right Front WSS Signal circuit for a short
to voltage.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 9

SENSOR-
WHEEL
SPEED-ABS-
RIGHT FRONT 813ciT3a
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9. CHECK (B6) RIGHT FRONT WSS SIGNAL CIRCUIT AND (B7) RIGHT FRONT WSS 12 VOLT SUPPLY
CIRCUIT SHORTED TOGETHER

Turn the ignition off.

Measure the resistance between the (B6) Right Front WSS Signal cir- {@[ED'
cuit and the (B7) Right Front WSS Supply circuit. ( } )
. 7 2 [~
Is the resistance above 5.0 ohms? " 10

Yes >> Go To 10
No >> Repair the (B6) Right Front WSS Signal circuit and the (B7)
Right Front WSS Supply circuit for a short together.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

3 O o 4
2 1

SENSOR-
WHEEL
SPEED-ABS-
RIGHT FRONT

813cfbeb

10 RIGHT FRONT WHEEL SPEED SENSOR

Replace the Right Front Wheel Speed Sensor in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
CAUTION: Ensure brake capability is available before road testing.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.
Did DTC C1015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.



LX BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 229

e When Monitored:
With the ignition on.

e Set Condition:
When the Right Front WSS Signal is intermittently missing a vehicle speed above 25mph (40 kph) or erratic
wheel speed signal during acceleration or sensed wheel speed is different from other wheels.

Possible Causes

RIGHT FRONT WSS LOOSE — B6, B7 CIRCUITS/CONNECTOR/TERMINAL DAMAGE
RIGHT FRONT TONE WHEEL DAMAGE

RIGHT FRONT WHEEL BEARING DAMAGE

IMPROPER RIGHT FRONT TIRE PRESSURE/MISMATCHED TIRES

RIGHT FRONT WSS

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

NOTE: If DTC C1015-Right Front Wheel Speed Sensor Circuit is present it must be repaired before continu-

ing.

Turn the ignition on.

With the scan tool, record and erase DTCs.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.

With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish

the ABS indicators.
Does the scan tool display: C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR-
MANCE?

Yes >> Go To 3

No >> Go To 2

2. CHECK WHEEL SPEED SENSOR SIGNALS

Turn the ignition on.
With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi-
cle.

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel.
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).

Is the Right Front WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds?

Yes >> Go To 3

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. CHECK FOR IMPROPER RIGHT FRONT TIRE PRESSURE/MISMATCHED TIRES

Turn the ignition off.

Check and adjust the Right Front Tire pressure.
Check and adjust all other tire pressures.
Inspect for mismatched tires on vehicle.

Is the Right Front Tire improperly inflated or mismatched tires on vehicle?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 4

4. CHECK RIGHT FRONT WSS LOOSENESS, INSPECT B6, B7 CIRCUITS/TERMINALS FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals
Inspect the Anti-Lock Brake Module harness connector, Right Front WSS, and Right Front WSS harness connector
Inspect the Right Front WSS for looseness, excessive corrosion and not properly fastened.

Inspect the (B6) Right Front WSS Signal and (B7) Right Front WSS Supply circuits between the Right Front WSS
and Anti-Lock Brake Module for damage.

Is the Right Front WSS loose or any of the wiring/connectors/terminals damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 5

5. CHECK RIGHT FRONT TONE WHEEL FOR DAMAGE
Inspect the Right Front Tone Wheel for damage, missing teeth, cracks, or looseness.

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked.
Is the Right Front Tone Wheel damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 6

6. CHECK RIGHT FRONT WHEEL BEARING FOR DAMAGE
Inspect the Right Front wheel bearing for excessive runout or clearance.

NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications.
Is the Right Front Wheel Bearing Damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 7
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7. RIGHT FRONT WHEEL SPEED SENSOR
Replace the Right Front Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Road test the vehicle over 40 km/h (25 m.p.h.).
NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.
Did DTC C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
When the Right Front WSS reading is different from the readings received from the other WSS'’s at a vehicle
speed above 40 kph (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an
axle and front-to-rear.

Possible Causes

RIGHT FRONT WSS LOOSE — B6, B7 CIRCUITS/CONNECTOR/TERMINAL DAMAGE
IMPROPER RIGHT FRONT TIRE PRESSURE/MISMATCHED TIRES

RIGHT FRONT TONE WHEEL/BEARING DAMAGE

RIGHT FRONT WSS

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, record and erase DTCs.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE?
Yes >> Go To 3
No >> Go To 2

2. CHECK WHEEL SPEED SENSOR SIGNALS

Turn the ignition on.

With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi-
cle.

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel.
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).

Is the Right Front WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds?

Yes >> Go To 3

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. CHECK FOR IMPROPER RIGHT FRONT TIRE PRESSURE/MISMATCHED TIRES

Turn the ignition off.

Check and adjust the Right Front Tire pressure.
Check and adjust all other tire pressures.
Inspect for mismatched tires on vehicle.

Is the Right Front Tire improperly inflated or mismatched tires on vehicle?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4

4. CHECK RIGHT FRONT WSS LOOSENESS, INSPECT B6, B7 CIRCUITS/TERMINALS FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals
Inspect the Anti-Lock Brake Module harness connector, Right Front WSS, and Right Front WSS harness connector
Inspect the Right Front WSS for looseness, excessive corrosion and not properly fastened.

Inspect the (B6) Right Front WSS Signal and (B7) Right Front WSS Supply circuits between the Right Front WSS
and Anti-Lock Brake Module for damage.

Is the Right Front WSS loose or any of the wiring/connectors/terminals damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK RIGHT FRONT TONE WHEEL FOR DAMAGE
Inspect the Right Front Tone Wheel for damage, missing teeth, cracks, or looseness.

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked.
Is the Right Front Tone Wheel damaged?
Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 6

6. RIGHT FRONT WHEEL SPEED SENSOR

Replace the Right Front Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.
e Set Condition:
If the Left Rear Wheel Speed Sensor circuit fails the diagnostic test.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

(B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN

(B3) LEFT REAR WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN

(B3) LEFT REAR WSS SIGNAL CIRCUIT SHORTED TO (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT
LEFT REAR WSS

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK FOR DTC C1020-LEFT REAR WHEEL SPEED SENSOR CIRCUIT

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, record and erase DTCs.

Cycle the ignition switch from off to on.

With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C1020-LEFT REAR WHEEL SPEED SENSOR CIRCUIT?
Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK CONNECTOR/TERMINAL FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals.
Turn the ignition off.

Inspect the Anti-Lock Brake Module harness connector, Left Rear WSS, and Left Rear WSS harness connector.
Is the Left Rear WSS or any of the connectors/terminals damaged?

Yes >> Repair as necessatry.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 3
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3. CHECK (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE
Disconnect the Left Rear WSS harness connector.

Turn the ignition on.
Measure the voltage of the (B4) Left Rear WSS 12 Volt Supply circuit.

Is the voltage above 10.0 volts?

Yes >> Go To 6
No >> Go To 4
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4. CHECK (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND
Turn the ignition off.

Disconnect the Left Rear WSS harness connector.
Disconnect the Anti-Lock Brake Module harness connector. x {@[B}
Using a 12-volt test light connected to 12-volts, probe the (B4) Left \ f
Rear WSS Supply circuit.

Does the test light illuminate brightly?

Yes >> Repair the (B4) Left Rear WSS Supply circuit for a short to
ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5
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5. CHECK (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR AN OPEN

Connect a jumper wire between ground and the (B4) Left Rear WSS

Supply circuit in the Anti-Lock Brakes Module harness connector.
Using a 12-volt test light connected to 12-volts, probe the (B4) Left
Rear WSS Supply circuit.

Does the test light illuminate brightly?

Yes >> Replace the Anti-Lock Brakes Module in accordance with
the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the (B4) Left Rear WSS Supply circuit for an open.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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6. CHECK (B3) LEFT REAR WSS SIGNAL CIRCUIT FOR A SHORT TO GROUND

Using a 12-volt test light connected to 12-volts, probe the (B3) Left

Rear WSS Signal circuit.

Does the test light illuminate brightly?
Yes >> Repair the (B3) Left Rear WSS Signal circuit for a short to

ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 7
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7. CHECK (B3) LEFT REAR WSS SIGNAL CIRCUIT FOR AN OPEN
Connect a jumper wire between ground and the (B3) Left Rear WSS

Signal circuit in the Anti-Lock Brakes Module harness connector.
Using a 12-volt test light connected to 12-volts, probe the (B3) Left
Rear WSS Signal circuit.

Does the test light illuminate brightly?

Yes >> Go To 8

No >> Repair the (B3) Left Rear WSS Signal circuit for an open.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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8. CHECK (B3) LEFT REAR WSS SIGNAL CIRCUIT SHORT TO VOLTAGE

Turn the ignition on.

Remove all jumper wires. @'_
Measure the voltage between the (B3) Left Rear WSS Signal circuit "

and ground. f@@

Is the voltage above one volt?

Yes >> Repair the (B3) Left Rear WSS Signal circuit for a short to
voltage.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 9
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9. CHECK (B3) LEFT REAR WSS SIGNAL CIRCUIT AND (B4) LEFT REAR WSS 12 VOLT SUPPLY CIRCUIT
SHORTED TOGETHER

Turn the ignition off.

Measure the resistance between the (B3) Left Rear WSS Signal circuit
and the (B4) Left Rear WSS Supply circuit.

Is the resistance above 5.0 ohms?

Yes >> Go To 10

No >> Repair the (B3) Left Rear WSS Signal circuit and the (B4)
Left Rear WSS Supply circuit for a short together.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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10 LEFT REAR WHEEL SPEED SENSOR
Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

CAUTION: Ensure brake capability is available before road testing.
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C1020-LEFT REAR WHEEL SPEED SENSOR CIRCUIT reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
When the Left Rear WSS Signal is intermittently missing a vehicle speed above 25mph (40 kph) or erratic
wheel speed signal during acceleration or sensed wheel speed is different from other wheels.

Possible Causes

LEFT REAR WSS AIR GAP FAULT

LEFT REAR WSS LOOSE — B3, B4 CIRCUITS/CONNECTOR/TERMINAL DAMAGE
LEFT REAR TONE WHEEL DAMAGE

LEFT REAR WHEEL BEARING DAMAGE

IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES

LEFT REAR WSS

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, record and erase DTCs.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR-
MANCE?

Yes >> Go To 3
No >> Go To 2

2. CHECK LEFT REAR WSS AIR GAP

Turn the ignition off.
Using a feeler gauge, measure the Left Rear WSS air gap.

NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications.
Is the Left Rear WSS air gap within specifications?
Yes >> Go To 3

No >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. CHECK WHEEL SPEED SENSOR SIGNALS

Turn the ignition on.

With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi-
cle.

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel.
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).

Is the Left Rear WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds?
Yes >> Go To 4

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

4. CHECK FOR IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES

Turn the ignition off.

Check and adjust the Left Rear Tire pressure.
Check and adjust all other tire pressures.
Inspect for mismatched tires on vehicle.

Is the Left Rear Tire improperly inflated or mismatched tires on vehicle?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 5

5. CHECK LEFT REAR WSS LOOSENESS, INSPECT B4, B5 CIRCUITS/TERMINALS FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals
Inspect the Anti-Lock Brake Module harness connector, Left Rear WSS, and Left Rear WSS harness connector

Inspect the Left Rear WSS for looseness, excessive corrosion and not properly fastened.

Inspect the (B3) Left Rear WSS Signal and (B4) Left Rear WSS Supply circuits between the Left Rear WSS and
Anti-Lock Brake Module for damage.

Is the Left Rear WSS loose or any of the wiring/connectors/terminals damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 6

6. CHECK LEFT REAR TONE WHEEL FOR DAMAGE

Inspect the Left Rear Tone Wheel for damage, missing teeth, cracks, or looseness.

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked.
Is the Left Rear Tone Wheel damaged?
Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 7
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7. CHECK LEFT REAR WHEEL BEARING FOR DAMAGE

LX

Inspect the Left Rear wheel bearing for excessive runout or clearance.
NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications.
Is the Left Rear Wheel Bearing Damaged?
Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 8

8. LEFT REAR WHEEL SPEED SENSOR

Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset?
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Test Complete.
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
When the Left Rear WSS reading is different from the readings received from the other WSS’s at a vehicle
speed above 40 kph (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an
axle and front-to-rear.

Possible Causes

LEFT REAR WSS LOOSE — B3, B4 CIRCUITS/CONNECTOR/TERMINAL DAMAGE
IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES

LEFT REAR TONE WHEEL DAMAGE

LEFT REAR WSS

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, record and erase DTCs.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE?
Yes >> Go To 3
No >> Go To 2

2. CHECK WHEEL SPEED SENSOR SIGNALS

Turn the ignition on.

With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi-
cle.

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel.
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).

Is the Left Rear WSS speed showing 0 km/h (O m.p.h.) or not matching other wheel speeds?

Yes >> Go To 3

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. CHECK FOR IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES

Turn the ignition off.

Check and adjust the Left Rear Tire pressure.
Check and adjust all other tire pressures.
Inspect for mismatched tires on vehicle.

Is the Left Rear Tire improperly inflated or mismatched tires on vehicle?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 4

4. CHECK LEFT REAR WSS LOOSENESS, INSPECT B3, B4 CIRCUITS/TERMINALS FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals
Inspect the Anti-Lock Brake Module harness connector, Left Rear WSS, and Left Rear WSS harness connector
Inspect the Left Rear WSS for looseness, excessive corrosion and not properly fastened.

Inspect the (B3) Left Rear WSS Signal and (B4) Left Rear WSS Supply circuits between the Left Rear WSS and
Anti-Lock Brake Module for damage.

Is the Left Rear WSS loose or any of the wiring/connectors/terminals damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK LEFT REAR TONE WHEEL FOR DAMAGE
Inspect the Left Rear Tone Wheel for damage, missing teeth, cracks, or looseness.

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked.
Is the Left Rear Tone Wheel damaged?
Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 6

6. LEFT REAR WHEEL SPEED SENSOR

Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Test Complete.
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For a complete wiring diagram Refer to Section 8W.



LX BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 249

e When Monitored:
With the ignition on.
e Set Condition:
If the Right Rear Wheel Speed Sensor circuit fails the diagnostic test.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

(B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN

(B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORTED TO VOLTAGE, GROUND, OR OPEN

(B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORTED TO (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT
RIGHT REAR WSS

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK FOR DTC C102B-RIGHT REAR WHEEL SPEED SENSOR CIRCUIT

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, record and erase DTCs.

Cycle the ignition switch from off to on.

With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C102B—-RIGHT REAR WHEEL SPEED SENSOR CIRCUIT?
Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK CONNECTOR/TERMINAL FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals.
Turn the ignition off.

Inspect the Anti-Lock Brake Module harness connector, Right Rear WSS, and Right Rear WSS harness connector.
Is the Right Rear WSS or any of the connectors/terminals damaged?

Yes >> Repair as necessatry.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 3
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LX

3. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT VOLTAGE

Disconnect the Right Rear WSS harness connector.

Turn the ignition on.
Measure the voltage of the (B2) Right Rear WSS 12 Volt Supply circuit.

Is the voltage above 10.0 volts?

Yes >> Go To 6
No >> Go To 4
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4. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Disconnect the Right Rear WSS harness connector.

Disconnect the Anti-Lock Brake Module harness connector.

Using a 12-volt test light connected to 12-volts, probe the (B2) Right
Rear WSS Supply circuit.

Does the test light illuminate brightly?
Yes >> Repair the (B2) Right Rear WSS Supply circuit for a short

to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5
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5. CHECK (B2) RIGHT REAR WSS 12 VOLT SUPPLY CIRCUIT FOR AN OPEN

Connect a jumper wire between ground and the (B2) Right Rear WSS

Supply circuit in the Anti-Lock Brakes Module harness connector. {@[B}

Using a 12-volt test light connected to 12-volts, probe the (B2) Right
Rear WSS Supply circuit.

Does the test light illuminate brightly?

Yes >> Replace the Anti-Lock Brakes Module in accordance with
the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the (B2) Right Rear WSS Supply circuit for an open.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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6. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR A SHORT TO GROUND

Using a 12-volt test light connected to 12-volts, probe the (B1l) Right
Rear WSS Signal circuit.

Does the test light illuminate brightly?

Yes >> Repair the (B1) Right Rear WSS Signal circuit for a short to
ground.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 7
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7. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR AN OPEN

Connect a jumper wire between ground and the (B1) Right Rear WSS

Signal circuit in the Anti-Lock Brakes Module harness connector. .

Using a 12-volt test light connected to 12-volts, probe the (B1) Right O\ {@[B}

Rear WSS Signal circuit.
Does the test light illuminate brightly?

Yes >> Go To 8

No >> Repair the (B1) Right Rear WSS Signal circuit for an open.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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8. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT SHORT TO VOLTAGE

Turn the ignition on.
Remove all jumper wires.
Measure the voltage between the (B1l) Right Rear WSS Signal circuit
and ground.
Is the voltage above one volt?

Yes >> Repair the (B1) Right Rear WSS Signal circuit for a short to
voltage.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 9
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9. CHECK (B1) RIGHT REAR WSS SIGNAL CIRCUIT FOR A SHORT TO (B2) RIGHT REAR WSS 12 VOLT
SUPPLY CIRCUIT

Turn the ignition off.

Measure the resistance between the (B1) Right Rear WSS Signal cir- {@U}J}
cuit and the (B2) Right Rear WSS Supply circuit. { 2
Is the resistance above 5.0 ohms? BLACK (C@

0

Yes >> Go To 10
No >> Repair the (B1) Right Rear WSS Signal circuit and the (B2)
Right Rear WSS Supply circuit for a short together. )

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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10 RIGHT REAR WHEEL SPEED SENSOR

Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
CAUTION: Ensure brake capability is available before road testing.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.
Did DTC C102B-RIGHT REAR WHEEL SPEED SENSOR CIRCUIT reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
When the Right Rear WSS Signal is intermittently missing a vehicle speed above 25mph (40 kph) or erratic
wheel speed signal during acceleration or sensed wheel speed is different from other wheels.

Possible Causes

RIGHT REAR WSS AIR GAP FAULT

RIGHT REAR WSS LOOSE — B1, B2 CIRCUITS/CONNECTOR/TERMINAL DAMAGE
RIGHT REAR TONE WHEEL DAMAGE

RIGHT REAR WHEEL BEARING DAMAGE

IMPROPER RIGHT REAR TIRE PRESSURE/MISMATCHED TIRES

RIGHT REAR WSS

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, record and erase DTCs.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR-
MANCE?
Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK RIGHT REAR WSS AIR GAP

Turn the ignition off.
Using a feeler gauge, measure the Right Rear WSS air gap.

NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications.
Is the Right Rear WSS air gap within specifications?
Yes >> Go To 3

No >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. CHECK WHEEL SPEED SENSOR SIGNALS

Turn the ignition on.

With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi-
cle.

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel.
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).

Is the Right Rear WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds?
Yes >> Go To 4

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

4. CHECK FOR IMPROPER RIGHT REAR TIRE PRESSURE/MISMATCHED TIRES

Turn the ignition off.

Check and adjust the Right Rear Tire pressure.
Check and adjust all other tire pressures.
Inspect for mismatched tires on vehicle.

Is the Right Rear Tire improperly inflated or mismatched tires on vehicle?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK RIGHT REAR WSS LOOSENESS, INSPECT B1, B2 CIRCUITS/TERMINALS FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals
Inspect the Anti-Lock Brake Module harness connector, Right Rear WSS, and Right Rear WSS harness connector

Inspect the Right Rear WSS for looseness, excessive corrosion and not properly fastened.

Inspect the (B1) Right Rear WSS Signal and (B2) Right Rear WSS Supply circuits between the Right Rear WSS
and Anti-Lock Brake Module for damage.

Is the Right Rear WSS loose or any of the wiring/connectors/terminals damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 6

6. CHECK RIGHT REAR TONE WHEEL FOR DAMAGE

Inspect the Right Rear Tone Wheel for damage, missing teeth, cracks, or looseness.

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked.
Is the Right Rear Tone Wheel damaged?
Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 7
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7. CHECK RIGHT REAR WHEEL BEARING FOR DAMAGE
Inspect the Right Rear wheel bearing for excessive runout or clearance.

NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications.
Is the Right Rear Wheel Bearing Damaged?
Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 8

8. RIGHT REAR WHEEL SPEED SENSOR

Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
When the Right Rear WSS reading is different from the readings received from the other WSS’s at a vehicle
speed above 40 kph (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an
axle and front-to-rear.

Possible Causes

RIGHT REAR WSS LOOSE — B1, B2 CIRCUITS/CONNECTOR/TERMINAL DAMAGE
IMPROPER RIGHT REAR TIRE PRESSURE/MISMATCHED TIRES

RIGHT REAR TONE WHEEL DAMAGE

RIGHT REAR WSS

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, record and erase DTCs.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE?
Yes >> Go To 3
No >> Go To 2

2. CHECK WHEEL SPEED SENSOR SIGNALS

Turn the ignition on.

With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi-
cle.

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel.
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).

Is the Right Rear WSS speed showing 0 km/h (0 m.p.h.) or not matching other wheel speeds?

Yes >> Go To 3

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. CHECK FOR IMPROPER RIGHT REAR TIRE PRESSURE/MISMATCHED TIRES

Turn the ignition off.

Check and adjust the Right Rear Tire pressure.
Check and adjust all other tire pressures.
Inspect for mismatched tires on vehicle.

Is the Right Rear Tire improperly inflated or mismatched tires on vehicle?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4

4. CHECK RIGHT REAR WSS LOOSENESS, INSPECT B1, B2 CIRCUITS/TERMINALS FOR DAMAGE

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals
Inspect the Anti-Lock Brake Module harness connector, Right Rear WSS, and Right Rear WSS harness connector
Inspect the Right Rear WSS for looseness, excessive corrosion and not properly fastened.

Inspect the (B1) Right Rear WSS Signal and (B2) Right Rear WSS Supply circuits between the Right Rear WSS
and Anti-Lock Brake Module for damage.

Is the Right Rear WSS loose or any of the wiring/connectors/terminals damaged?

Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK RIGHT REAR TONE WHEEL FOR DAMAGE
Inspect the Right Rear Tone Wheel for damage, missing teeth, cracks, or looseness.

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked.
Is the Right Rear Tone Wheel damaged?
Yes >> Repair as necessary
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 6

6. RIGHT REAR WHEEL SPEED SENSOR

Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C1041-LEFT FRONT TONE WHEEL PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.

e Set Condition:
When the Anti-Lock Brake Module detects periodic drops of a WSS signal.

Possible Causes

LEFT FRONT TONE WHEEL
DIRTY TONE WHEEL/SENSOR

Diagnostic Test

1. CHECK FOR A DTC C1041-LEFT FRONT TONE WHEEL PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, read DTCs.

Record DTC and Freeze Frame information.

With the scan tool, erase DTCs.

Cycle the ignition switch off then on.

CAUTION: Ensure brake capability is available before road testing.

Test drive the vehicle in a straight line to 40 km/h (25 mph).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

Does the scan tool display: C1041-LEFT FRONT TONE WHEEL PERFORMANCE?
Yes >> Replace the Left Front Tone Wheel in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1042-RIGHT FRONT TONE WHEEL PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.

e Set Condition:
When the Anti-Lock Brake Module detects periodic drops of a WSS signal.

LX

Possible Causes

RIGHT FRONT TONE WHEEL/BEARING DAMAGE

DIRTY TONE WHEEL/SENSOR

Diagnostic Test

1. CHECK FOR A DTC C1042-RIGHT FRONT TONE WHEEL PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, read DTCs.

Record DTC and Freeze Frame information.

With the scan tool, erase DTCs.

Cycle the ignition switch off then on.

CAUTION: Ensure brake capability is available before road testing.

Test drive the vehicle in a straight line to 40 Km/h (25 mph).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

Does the scan tool display: C1042-RIGHT FRONT TONE WHEEL PERFORMANCE?

Yes >> Replace the Right Front Tone Wheel in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1043-LEFT REAR TONE WHEEL PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.

e Set Condition:
When the Anti-Lock Brake Module detects periodic drops of a WSS signal.

Possible Causes
LEFT REAR TONE WHEEL/BEARING DAMAGE
DIRTY TONE WHEEL/SENSOR

Diagnostic Test

1. CHECK FOR A DTC C1043-LEFT REAR TONE WHEEL PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, read DTCs.

Record DTC and Freeze Frame information.

With the scan tool, erase DTCs.

Cycle the ignition switch off then on.

CAUTION: Ensure brake capability is available before road testing.
Test drive the vehicle in a straight line to 40 Km/h (25 mph).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

Does the scan tool display: C1043-LEFT REAR TONE WHEEL PERFORMANCE?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK THE LEFT REAR TONE WHEEL FOR DAMAGE

NOTE: Check the tone wheel teeth for missing teeth, cracks, or looseness. Teeth should be perfectly
square, not bent, or nicked.
Check the Left Rear Tone Wheel for damage.

Check the Left Rear Tone Wheel for dirt.
Was the tone wheel dirty?

Yes >> Clean tone wheel and sensor. Clear codes and retest.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Left Rear Tone Wheel in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1044-RIGHT REAR TONE WHEEL PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.

e Set Condition:
When the Anti-Lock Brake Module detects periodic drops of a WSS signal.

Possible Causes
RIGHT REAR TONE WHEEL/BEARING DAMAGE
DIRTY TONE WHEEL/SENSOR

Diagnostic Test

1. CHECK FOR A DTC C1044-RIGHT REAR TONE WHEEL PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, read DTCs.

Record DTC and Freeze Frame information.

With the scan tool, erase DTCs.

Cycle the ignition switch off then on.

CAUTION: Ensure brake capability is available before road testing.
Test drive the vehicle in a straight line to 40 Km/h (25 mph).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

Does the scan tool display: C1044-RIGHT REAR TONE WHEEL PERFORMANCE?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK THE RIGHT REAR TONE WHEEL FOR DAMAGE

NOTE: Check the tone wheel teeth for missing teeth, cracks, or looseness. Teeth should be perfectly
square, not bent, or nicked.
Check the Right Rear Tone Wheel for damage.

Check the Right Rear Tone Wheel for dirt.
Was the tone wheel dirty?

Yes >> Clean tone wheel and sensor. Clear codes and retest.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Right Rear Tone Wheel in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1046-LEFT FRONT WHEEL PRESSURE PHASE MONITORING
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
During active ABS control.

e Set Condition:
If the Anti-Lock Brakes Module detects a pressure reduction phase and the following pressure hold phase is
too long.

Possible Causes

LEFT FRONT TONE WHEEL/BEARING DAMAGED
WHEEL SPEED SIGNALS SWAPPED

LEFT FRONT WSS

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. COMPARE WHEEL SPEED SENSOR SIGNALS

WARNING: Ensure brake capability is available before road testing.
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle.

Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).
Does the Left Front WSS speed differ from the other WSS speeds by 8 km/h (5 m.p.h.) or show NO
speed?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT TONE WHEEL/BEARING
Turn the ignition off.
Visually inspect the tone wheel and bearing for damage.

e Check the tone wheel teeth for missing teeth, cracks, and looseness. The teeth must be perfectly square, not
bent, or nicked. Check the wheel bearing for worn/looseness.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3

3. CHECK WHEEL SPEED SENSOR WIRING
Check the Anti-Lock Brakes Module and Wheel Speed Sensors harness connectors for incorrectly wired connectors.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4
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4. LEFT FRONT WHEEL SPEED SENSOR

Replace the Left Front Wheel Speed Sensor in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
CAUTION: Ensure brake capability is available before road testing.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.
Did DTC C1046-LEFT FRONT WHEEL PRESSURE PHASE MONITORING reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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C1047-RIGHT FRONT WHEEL PRESSURE PHASE MONITORING
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
During active ABS control.

e Set Condition:
If the Anti-Lock Brakes Module detects a pressure reduction phase and the following pressure hold phase is
too long.

Possible Causes

RIGHT FRONT TONE WHEEL DAMAGED
WHEEL SPEED SIGNALS SWAPPED
RIGHT FRONT WSS

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. COMPARE WHEEL SPEED SENSOR SIGNALS

WARNING: Ensure brake capability is available before road testing.
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle.

Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).
Does the Right Front WSS speed differ from the other WSS speeds by 8 km/h (5 m.p.h.) or show NO
speed?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT TONE WHEEL/BEARING
Turn the ignition off.
Visually inspect the tone wheel and bearing for damage.

e Check the tone wheel teeth for missing teeth, cracks, and looseness. The teeth must be perfectly square, not
bent, or nicked. Check the wheel bearing for worn/looseness.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3

3. CHECK WHEEL SPEED SENSOR WIRING
Check the Anti-Lock Brakes Module and Wheel Speed Sensors harness connectors for incorrectly wired connectors.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4
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4. RIGHT FRONT WHEEL SPEED SENSOR
Replace the Right Front Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

CAUTION: Ensure brake capability is available before road testing.
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C1047-RIGHT FRONT WHEEL PRESSURE PHASE MONITORING reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Test Complete.
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
During active ABS control.

e Set Condition:
If the Anti-Lock Brakes Module detects a pressure reduction phase and the following pressure hold phase is
too long.

Possible Causes

LEFT REAR TONE WHEEL/WHEEL BEARING
WHEEL SPEED SIGNALS SWAPPED

LEFT REAR WSS

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. COMPARE WHEEL SPEED SENSOR SIGNALS

WARNING: Ensure brake capability is available before road testing.
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle.

Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).
Does the Left Rear WSS speed differ from the other WSS speeds by 8 km/h (5 m.p.h.) or show NO
speed?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT TONE WHEEL/BEARING
Turn the ignition off.
Visually inspect the tone wheel and bearing for damage.

e Check the tone wheel teeth for missing teeth, cracks, and looseness. The teeth must be perfectly square, not
bent, or nicked. Check the wheel bearing for worn/looseness.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3

3. CHECK WHEEL SPEED SENSOR WIRING
Check the Anti-Lock Brakes Module and Wheel Speed Sensors harness connectors for incorrectly wired connectors.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4
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4. LEFT REAR WHEEL SPEED SENSOR

Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
CAUTION: Ensure brake capability is available before road testing.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.
NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.
Did DTC C1048-LEFT REAR WHEEL PRESSURE PHASE MONITORING reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test Complete.
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
During active ABS control.

e Set Condition:
When the Anti-Lock Brakes Module detects a pressure reduction phase and the following pressure hold phase
is too long.

Possible Causes

RIGHT REAR TONE WHEEL DAMAGED
WHEEL SPEED SIGNALS SWAPPED
RIGHT REAR WSS

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. COMPARE WHEEL SPEED SENSOR SIGNALS

WARNING: Ensure brake capability is available before road testing.
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle.

Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.).
Does the Right Rear WSS speed from the other WSS speeds by 8 km/h (5 m.p.h.) or show NO speed?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT TONE WHEEL/BEARING
Turn the ignition off.
Visually inspect the tone wheel and bearing for damage.

e Check the tone wheel teeth for missing teeth, cracks, and looseness. The teeth must be perfectly square, not
bent, or nicked. Check the wheel bearing for worn/looseness.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3

3. CHECK WHEEL SPEED SENSOR WIRING
Check the Anti-Lock Brakes Module and Wheel Speed Sensors harness connectors for incorrectly wired connectors.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4
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4. RIGHT REAR WHEEL SPEED SENSOR
Replace the Right Rear Wheel Speed Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

CAUTION: Ensure brake capability is available before road testing.
Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read ABS DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Did DTC C1049-RIGHT REAR WHEEL PRESSURE PHASE MONITORING reset?

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Test Complete.
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C1073-ABS PUMP MOTOR CONTROL CIRCUIT
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
When the ABS Pump Motor is activated.
e Set Condition:
The ABM detects low pump motor feedback voltage with actuation of the pump motor relay.

Possible Causes

BLOWN PUMP FUSE

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE
(A107) HIGH RESISTANCE IN B+ CIRCUITS

(2903) HIGH RESISTANCE IN GROUND CIRCUITS
INTEGRATED CONTROL UNIT

Diagnostic Test

1. CHECK FOR A DTC C1073-ABS PUMP MOTOR CONTROL CIRCUIT

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, record and erase DTCs.

Cycle the ignition switch from off to on.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish
the ABS indicators.

Does the scan tool display: C1073-ABS PUMP MOTOR CONTROL CIRCUIT?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Turn the ignition off.
Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires.
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes >> Repair as necessatry.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3

3. CHECK THE ABS PUMP MOTOR FUSED B+ FOR AN OPEN

Turn the ignition off.
Remove and visually inspect the ABS Pump Motor B+ fuse.

Is the ABS Pump Motor B+ fuse open?

Yes >> Go To 4
No >> Go To 6
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4. CHECK THE (A107) FUSED B(+) FOR A SHORT TO GROUND
Turn the ignition off.
Disconnect the Anti-Lock Brake Module harness connector.
=k

Using a 12-volt test light connected to 12-volts, probe the (A107)
Fused B+ circuit.

Does the test light illuminate brightly?

Yes >> Repair the (A921) Fused B(+) circuit for a short to ground.

Perform ABS VERIFICATION TEST - VER 1 (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK THE (A107) FUSED B(+) CIRCUIT

32

47

MODULE-
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BRAKES
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Turn the ignition off.
Visually inspect the (A107) Fused B(+) circuit in the wiring harness.
Look for any signs of intermittent short to ground.

Is the wiring harness OK?

Yes >> Go To 6
No >> Repair the (A921) Fused B(+) circuit for a short to ground.

Perform ABS VERIFICATION TEST - VER 1 (Refer to 5 - BRAKES - STANDARD PROCEDURE).

6. CHECK THE VOLTAGE ON THE (A107) FUSED B(+) CIRCUIT

Turn the ignition off.
Disconnect the Anti-Lock Brake Module harness connector.
Measure the voltage of the (A107) Fused B(+) circuit in the Anti-Lock
Brake Module harness connector.
Is the voltage above 10 volts?

Yes >> GoTo 7

No >> Repair the (A107) Fused B(+) circuit for an open.

Perform ABS VERIFICATION TEST - VER 1 (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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7. CHECK THE (Z903) AND (Z107) GROUND CIRCUITS FOR AN OPEN
Measure the resistance of the (Z903) Ground circuit between the Anti-

Lock Brake Module harness connector and ground
. BLACK {@[ED
Is the resistance below 5.0 ohms? ( ) 4 ,
Yes  >> Replace the ICU per service information. —— AN 210
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - - 1]
BRAKES - STANDARD PROCEDURE).
No >> Repair the high resistance in the affected circuit. 1 H H i

Perform ABS VERIFICATION TEST - VER 1 (Refer to 5 -
BRAKES - STANDARD PROCEDURE).
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C1078-TIRE REVOLUTIONS RANGE PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
Continuously.

e Set Condition:
A comparison between the tire circumference value contained in the EEPROM and the tire circumference
value received on the CAN bus. Programmed value for tire size is not within acceptable range.

Possible Causes
INCORRECT VALUE PROGRAMMED INTO FCM
FRONT CONTROL MODULE

Diagnostic Test

1. VERIFY FCM IS PROGRAMMED WITH CORRECT TIRE/WHEEL INFORMATION

Verify the correct Tire/wheel information is programmed in the FCM.

Is the correct value programmed in the FCM?

Yes >> Replace the Front Control Module in accordance with service information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Program the correct Tire/Wheel information in the FCM.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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For a complete wiring diagram Refer to Section 8W.




LX BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 283

e When Monitored:
With the ignition on, but not during first run.
Or, with low supply voltage.
Or, if a Pressure Sensor fault is active.

e Set Condition:
If the Anti-Lock Brakes Module detects a mismatch between the Brake Test Signal (BTS) from the Pressure
Sensor and the (B15) Secondary Brake Switch Signal circuit (Diesel) or the (B15) Brake Switch No. 1 Signal
circuit (Gas).

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

STOP LAMP RELATED DTCs OR SYMPTOMS PRESENT
MISADJUSTED PEDAL SWITCH

PRESSURE SENSOR OR VOLTAGE RELATED DTCs PRESENT
(B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT OPEN

(B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT SHORT TO GROUND
STOP LAMP SWITCH

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: Diagnose and repair all Pressure Sensor and Voltage related DTCs and all Stop Lamp related DTCs
and symptoms before diagnosing this DTC.

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).

With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

Press and release the brake pedal several times.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Turn the ignition off.
Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires.
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. CHECK (B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT FUNCTION WHILE DEPRESSING & RELEASING
THE BRAKE PEDAL

Disconnect the Anti-Lock Brakes Module harness connector.

Turn the ignition on. {@”ED'

Using a 12-volt test light connected to 12 volts, probe the (B15) Brake
Switch No. 1 Signal circuit in the Anti-Lock Brakes Module harness con-
nector.

Depress and release the brake pedal.
Does the test light illumination toggle from off to on?

Yes >> GoTo 7
No >> Go To 4

BLACK

MODULE-
ANTILOCK
BRAKES

81799159
4. CHECK (B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT FOR AN OPEN

Turn the ignition off.

Disconnect the Stop Lamp Switch harness connector. '[@UED'

Measure the resistance of the (B15) Brake Switch No. 1 Signal circuit
between the Anti-Lock Brakes Module harness connector and the Stop
Lamp Switch harness connector.

Is the resistance below 5.0 ohms?

Yes >> Go To 5

No >> Repair the (B15) Brake Switch No. 1 Signal circuit for an
open.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

BLACK

SWITCH-
STOP LAMP

MODULE-
ANTILOCK
BRAKES

81797362
5. CHECK (B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Disconnect the Stop Lamp Switch harness connector. {@”ED'

Measure the resistance of the (B15) Brake Switch No. 1 Signal circuit
between ground and the Anti-Lock Brakes Module harness connector.

Is the resistance below 10k ohms?
Yes >> Repair the (B15) Brake Switch No. 1 Signal circuit for a

short to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 6

BLACK °

MODULE-
ANTILOCK
BRAKES

81797367
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6. CHECK (B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT (GAS) FOR A OPEN GROUND

Measure the resistance on the (Z940) Ground circuit and ground in the

Stop Lamp Switch harness connector. {@ﬂ}ﬂ'

Is the resistance below 5 ohms?
Yes >> Replace the Stop Lamp Switch in accordance with the Ser-

vice Information.

Perform ABS VERIFICATION TEST - VER 1 (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the open in the (Z940) Ground circuit.

GRAY

K

STOP LAMP 2

8179736e
7. CHECK BRAKE PEDAL ADJUSTMENT
e Reconnect the Stop Lamp Switch harness connector.
Using a 12-volt test light connected to 12 volts, backprobe the (B15)
Brake Switch No. 1 Signal circuit in the Stop Lamp Switch harness con- {@”ED'

nector.
Depress and release the brake pedal.

Does the test light illumination toggle from off to on within 4-5
mm of brake pedal travel?

Yes >> Replace the Anti-Lock Bakes Module in accordance with the
Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Replace the Stop Lamp Switch in accordance with the Ser-
vice Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

BLACK

MODULE-
ANTILOCK
BRAKES

81799159
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
When the vehicle is driven.
e Set Condition:
If the Anti-Lock Brakes Module detects an implausible signal from the Stop Lamp Switch.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

STOP LAMP RELATED DTCs OR SYMPTOMS PRESENT (F942 CIRCUIT/FUSE OPEN)
MISADJUSTED PEDAL SWITCH

(B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT SHORTED TO GROUND

(B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT OPEN

STOP LAMP SWITCH

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: Diagnose and repair all Pressure Sensor and Voltage related DTCs and all Stop Lamp related DTCs

and symptoms before diagnosing this DTC.

Turn the ignition on.

With the scan tool, read ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).

With the scan tool, erase DTCs.

Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.

Test drive the vehicle as follows: Drive for more than 6 minutes at a speed greater than 40 km/h (25 m.p.h.) and

accelerate to a speed greater than 40 km/h (25 m.p.h.) and then decelerate to a speed lower than 3 km/h (2 m.p.h.)
five consecutive times.

Park the vehicle.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Turn the ignition off.
Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires.
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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LX

3. CHECK (B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT FUNCTION WHILE DEPRESSING & RELEASING

THE BRAKE PEDAL

Disconnect the Anti-Lock Brakes Module harness connector.
Turn the ignition on.

Using a 12-volt test light connected to 12 volts, backprobe the (B15)
Brake Switch No. 1 Signal circuit in the Anti-Lock Brakes Module har-
ness connector.

Depress and release the brake pedal.
Does the test light illumination toggle from off to on?

Yes >> GoTo 7
No >> Go To 4

BLACK

MODULE-
ANTILOCK
BRAKES

81799159
4. CHECK (B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Disconnect the Stop Lamp Switch harness connector. '[@UED'

Measure the resistance of the (B15) Brake Switch No. 1 Signal circuit
between ground and the Anti-Lock Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Repair the (B15) Brake Switch No. 1 Signal circuit for a
short to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5

BLACK °

32

47

MODULE-
ANTILOCK
BRAKES

81797367
5. CHECK (B15) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT FOR AN OPEN

Measure the resistance of the (B15) Brake Switch No. 1 Signal circuit

between the Anti-Lock Brakes Module harness connector and the Stop

Lamp Switch harness connector. '[@UED'

Is the resistance below 5.0 ohms?

Yes >> Go To 6

No >> Repair the (B15) Brake Switch No. 1 Signal circuit for an
open.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

BLACK

32
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STOP LAMP
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MODULE-
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connector.
Is the resistance below 5 ohms?
=k

Yes >> Replace the Stop Lamp Switch in accordance with the Ser-
vice Information.

Perform ABS VERIFICATION TEST - VER 1 (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the open in the (Z912) Ground circuit.

GRAY

K

STOP LAMP 2

8179736e
7. CHECK BRAKE PEDAL ADJUSTMENT
e Reconnect the Stop Lamp Switch harness connector.
Using a 12-volt test light connected to 12 volts, backprobe the (B15) {@”ED'

Brake Switch No. 1 Signal circuit in the Stop Lamp Switch harness con-
nector.

urn the ignition on.

Depress and release the brake pedal.

Does the test light illumination toggle from off to on within 4-5
mm of brake pedal travel?

Yes >> Replace the Anti-Lock Bakes Module in accordance with the
Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Replace the Stop Lamp Switch in accordance with the Ser-
vice Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

BLACK

MODULE-
ANTILOCK
BRAKES

81799159
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C1210-G SENSOR INPUT CIRCUIT PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
Continuously, with ignition on, until vehicle speed exceeds 20 km/h (12.4 m.p.h.) for the first time, but not if the
sensor voltage is out of range.
Or, during diagnostic mode.
Or, if the monitoring was inhibited by a corresponding diagnostics command.
e Set Condition:
If the measured acceleration signal is higher than 0.8 g for longer than the specified detection time.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE
(G4) DYNAMICS SENSOR SUPPLY HIGH RESISTANCE
(G94) GROUND CIRCUIT HIGH RESISTANCE
DYNAMICS SENSOR INSTALLATION

DYNAMICS SENSOR

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK FOR A DTC C1210-G SENSOR INPUT CIRCUIT PERFORMANCE

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

With the scan tool, erase DTCs.

Cycle the ignition switch from off to on.

With the scan tool, read and record DTCs.

Does the scan tool display: C1210-G SENSOR INPUT CIRCUIT PERFORMANCE?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK THE TERMINALS/CONNECTORS/WIRING HARNESS FOR DAMAGE
Check the Steering Angle Sensor installation.

Check all related wiring for bruised, chafed, pierced, or partially broken wires.
Check all related connectors for broken, bent, pushed out, or corroded terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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LX

3. (G4) DYNAMICS SENSOR SUPPLY HIGH RESISTANCE

Turn the ignition off.
Disconnect the Dynamics Sensor harness connector.
Disconnect the Anti-Lock Brakes Module harness connector.

Measure the resistance of the (G4) Dynamics Sensor Supply circuit
between the Dynamics Sensor harness connector and the Anti-Lock
Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Go To 4

No >> Repair the (G4) Dynamics Sensor Supply circuit for high
resistance.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

4. (G94) GROUND CIRCUIT HIGH RESISTANCE

BLACK

47 SENSOR-
DYNAMICS
(ESP)

MODULE-
ANTILOCK
BRAKES

8179774b

Turn the ignition off.
Measure the resistance between the (G94) Ground circuit and ground.

Is the resistance below 5.0 ohms?
Yes >> Go To 5

No >> Repair the (G94) Ground circuit for high resistance.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

5. CHECK THE DYNAMICS SENSOR INSTALLATION

oo =%

/ssnson-

5 DYNAMICS
(ESP)

813d2258

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation.

Turn the ignition off.

Check the Dynamics Sensor for damaged, modified, and bent mounting brackets.
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition.

Were any problems found?

Yes >> Repair as necessary.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Replace the Dynamics Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE

BRAKES - ABS ELECTRICAL DIAGNOSTICS

5-293
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
If the Anti-Lock Brake Module detects that the calculated steering wheel angle exceeds what is physically pos-
sible.

Possible Causes

VEHICLE DAMAGE

STEERING COLUMN / INTERMEDIATE SHAFT DAMAGE

STEERING WHEEL ALIGNMENT

STEERING ANGLE SENSOR LOOSE

STEERING ANGLE SENSOR IMPROPERLY INSTALLED (WRONG MOUNTING POSITION)
WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

(A913) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) CIRCUIT HIGH RESISTANCE
(2910) GROUND CIRCUIT HIGH RESISTANCE

STEERING ANGLE SENSOR

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. PERFORM TEST DRIVE & VERIFY DTC IS STILL ACTIVE

Turn the ignition on.
With the scan tool, erase ABS DTCs.
Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr
(6 and 15 m.p.h.).

Park the vehicle.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT VEHICLE, STEERING COLUMN, & INTERMEDIATE SHAFT FOR DAMAGE

NOTE: If possible, check vehicle repair history for collision damage.

Turn the ignition off.

Inspect the vehicle for damage causing tracking problems or steering wheel misalignment.
Inspect the steering column and intermediate shaft for damage.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. CHECK STEERING ANGLE SENSOR OUTPUT

Start the engine.
Turn the steering wheel so wheels point in a straight ahead position.
With the scan tool, read the Steering Angle Sensor Position.

Is the Steering Angle Sensor Position within + 15° degrees?

Yes >> Go To 8
No >> Go To 4

4. CHECK STEERING ANGLE SENSOR INSTALLATION

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys-
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge
before performing further diagnosis or service. This is the only sure way to disable the supplemental
restraint system. Failure to take the proper precautions could result in accidental airbag deployment.
NOTE: Proper Steering Angle Sensor installation is crucial for proper operation.

Verify that the Steering Angle Sensor are properly installed.

Is the Steering Angle Sensor properly installed?

Yes >> Go To 5

No >> Repair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

5. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys-
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge
before performing further diagnosis or service. This is the only sure way to disable the supplemental
restraint system. Failure to take the proper precautions could result in accidental airbag deployment.
NOTE: A low voltage condition at the Steering Angle Sensor will cause this DTC to set.

Check all related wiring for pinched, chafed, pierced, and partially broken wires.

Check all related connectors for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 6
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6. CHECK (A913) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) CIRCUIT FOR HIGH RESISTANCE

Disconnect the Steering Angle Sensor harness connector.

Turn the ignition on. '@[ED'

Measure the voltage of the (A913) Fused Ignition Switch Output (Run- v

ACC) circuit. .
_1 I

Is the voltage above 11.0 volts? —

Yes >> Go To 7
No >> Repair the (A913) Fused Ignition Switch Output (Run-ACC)

circuit for high resistance. 9 f BLACK
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). f Ooooooag |1

MODULE-
STEERING CONTROL

813d033e

7. CHECK (Z910) GROUND CIRCUIT FOR HIGH RESISTANCE

Turn the ignition off.

Measure the resistance of the (Z910) Ground circuit between ground
and the Steering Angle Sensor harness connector. { } '@[B}
Is the resistance below 5.0 ohms? 23
— ',

Yes >> Replace the Steering Angle Sensor in accordance with the
Service Information and clear offsets by initializing ECU
with wheels pointing straight ahead. Refer to ABS VERIFI-
CATION TEST - VER 1. (Refer to 5 - BRAKES - STAN- BLACK
DARD PROCEDURE). F

No >> Repair the (2910) Ground circuit for high resistance. ‘ g oooood|
O000oo0oao

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - L
BRAKES - STANDARD PROCEDURE).

MODULE-
STEERING CONTROL

81340343

8. CHECK STEERING ANGLE SENSOR OUTPUT WHILE ROTATING THE STEERING WHEEL

With the scan tool, read the Steering Angle Sensor Position while rotating the steering wheel to the right and then
to the left. The Steering Angle Sensor Position should decrease when rotating the steering wheel to the right and
increase when rotating the steering wheel to the left.

Did the steering angle change accordingly?

Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini-
tializing ECU with wheels pointing straight ahead.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C121A-STEERING ANGLE SENSOR NOT INITIALIZED

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
During the Drive Test.
e Set Condition:
This DTC may set with DTC C1231-DRIVE TEST: STEERING ANGLE SENSOR due to cycling of ignition
several times or entering and exiting diagnostics several times.

Refer to C1231-DRIVE TEST. STEERING ANGLE SENSOR in this Section for the diagnostic test procedure.
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C121C-TORQUE REQUEST SIGNAL DENIED

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.
e Set Condition:
When the Anti-Lock Brake Module indicates if engine management relevant for Automatic Yaw Control/Traction
Control System control can be accomplished.

Possible Causes

ANTI-LOCK BRAKE MODULE
POWERTRAIN CONTROL MODULE

Diagnostic Test

1. CHECK FOR A DTC C121C-TORQUE REQUEST SIGNAL DENIED

NOTE: This DTC must be active for the results of this test to be valid and this DTC may set while driving
under severe load conditions.
Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.
With the scan tool, erase DTCs.

Cycle the ignition switch from off to on.

Start Engine.

With the scan tool, read and record DTCs.

Does the scan tool display: C121C-TORQUE REQUEST SIGNAL DENIED?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK THE POWERTRAIN DTCs
With the scan tool, read and record Powertrain DTCs.

Were any Powertrain ESP related DTCs found?

Yes >> Replace the Powertrain Module in accordance with the Service Information.

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE)
No >> Replace the Anti-Lock Brake Module in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C121D-BRAKE PRESSURE SENSOR CIRCUIT

For a complete wiring diagram Refer to Section 8W.

e \When Monitored:
With the ignition on.

e Set Condition:

When the Anti-Lock Brake Module indicates that the Brake Pressure Sensor Signal is out of range.

5-299

Possible Causes

ANTI-LOCK BRAKE MODULE
INTEGRATED CONTROL MODULE

Diagnostic Test

1. CHECK FOR A DTC C121D-BRAKE PRESSURE SENSOR CIRCUIT

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

With the scan tool, erase DTCs.

Start the engine.

Depress and release the brake pedal.

With the scan tool, read and record DTCs.

Does the scan tool display: C121D-BRAKE PRESSURE SENSOR CIRCUIT?

Yes >> Go To 2
No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. RECHECK FOR A DTC C121D-BRAKE PRESSURE SENSOR CIRCUIT

Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Fame information.
With the scan tool, erase DTCs.

Start the engine.

Depress and release the brake pedal.

With the scan tool, read and record DTCs.

Does the scan tool display: C121D-BRAKE PRESSURE SENSOR CIRCUIT?

Yes >> Replace the ICU in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test complete
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C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE

For a complete wiring diagram Refer to Section 8W

Diagnostic Test

1. CHECK FOR A DTC C121D-BRAKE PRESSURE SENSOR CIRCUIT

LX

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

With the scan tool, erase DTCs.

Start the engine.

Depress and release the brake pedal.

With the scan tool, read and record DTCs.

Does the scan tool display: C121D-BRAKE PRESSURE SENSOR CIRCUIT?

Yes >> Go To 2
No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. RECHECK FOR A DTC C121D-BRAKE PRESSURE SENSOR CIRCUIT

Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Fame information.
With the scan tool, erase DTCs.

Start the engine.

Depress and release the brake pedal.

With the scan tool, read and record DTCs.

Does the scan tool display: C121D-BRAKE PRESSURE SENSOR CIRCUIT?

Yes >> Replace the ICU in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Test complete
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C1231-DRIVE TEST: STEERING ANGLE SENSOR

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
During the Drive Test.

e Set Condition:
If the Anti-Lock Brakes Module detects implausible Steering Angle Sensor data.

Possible Causes

STEERING ANGLE SENSOR INSTALLATION
STEERING ANGLE SENSOR
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK FOR A DTC C1231-DRIVE TEST: STEERING ANGLE SENSOR

NOTE: This DTC must be active for the results of this test to be valid.

NOTE: If any of the following DTCs are present they must be repaired before continuing.
DTC C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE

DTC C121A-STEERING ANGLE SENSOR NOT INITIALIZED

DTC C123F-STEERING ANGLE SENSOR COMPARATIVE PERFORMANCE

DTC C1240-STEERING ANGLE SENSOR ANGLE OVERTRAVEL PERFORMANCE

Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

Perform ECU initialization with drive test. Refer to Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

Start the engine.
With the scan tool, read and record DTCs.

Does the scan tool display: C1231-DRIVE TEST: STEERING ANGLE SENSOR?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST-
ING)

2. VERIFY THAT THE STEERING ANGLE SENSOR IS ACTIVE ON THE BUS

With the scan tool, select ECU View.
Verify that the Steering Angle Sensor is active on the bus.

Is the Steering Angle Sensor active on the bus?

Yes >> Go To 3

No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No
Response related diagnostic procedures.
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3. CHECK STEERING ANGLE

Turn steering wheel so wheels point in a straight ahead position.
With scan tool check steering angle.

Is the Steering Angle reading within 15 degrees?

Yes >> Go To 4
No >> Go To 5

4. CHECK STEERING ANGLE CHANGE

Turn steering wheel so wheels point in a straight ahead position.
With scan tool check steering angle.

Rotate steering wheel to the right and the degrees will decrease and rotating steering wheel to the left the degrees
will increase.

Did the steering angle change accordingly?
Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini-
tializing ECU with wheels pointing straight ahead.

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

5. CHECK STEERING ANGLE SENSOR INSTALLATION

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys-

tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect

and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge

before performing further diagnosis or service. This is the only sure way to disable the supplemental
restraint system. Failure to take the proper precautions could result in accidental airbag deployment.

NOTE: Proper Steering Angle Sensor installation is crucial for proper operation.

Turn the ignition off.

Verify that the Steering Angle Sensor is properly installed. Refer to 8 - ELECTRICAL/RESTRAINTS/CLOCKSPRING
- INSTALLATION.

Is the Steering Angle Sensor properly installed?

Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Repair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead.
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1232-DRIVE TEST: PRESSURE SENSOR

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
During the Drive Test.

e Set Condition:
If the Pressure Sensor fails to activate.

Possible Causes

HYDRAULIC / BRAKE SYSTEM COMPONENT INSTALLATION
INTEGRATED CONTROL UNIT
PRESSURE SENSOR (HYDRAULIC CONTROL UNIT)

Diagnostic Test

1. CHECK FOR A DTC C1232-DRIVE TEST: PRESSURE SENSOR

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

Perform ECU initialization with drive test. Refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD
PROCEDURE).

Start the engine.

With the scan tool, read and record DTCs.

Does the scan tool display: C1232-DRIVE TEST: PRESSURE SENSOR?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST-
ING)

2. CHECK HYDRAULIC SYSTEM & BRAKE SYSTEM COMPONENT INSTALLATION & FUNCTION

Verify that the Anti-Lock Brakes Module and Hydraulic Control Unit are properly installed.
Verify that the hydraulic system is properly filled and bled.
Verify that the brake system components are installed and functioning properly.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Clean contacts in HCU first if problem reoccurs replace the Integrated Control Unit in accordance with
the Service Information.
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1234-DRIVE TEST: SENSOR CLUSTER INSTALLATION

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
During the Drive Test.

e Set Condition:
If the Anti-Lock Brakes Module detects implausible Dynamics Sensor data.

Possible Causes

DYNAMICS SENSOR INSTALLATION
DYNAMICS SENSOR
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK FOR A DTC C1234-DRIVE TEST: SENSOR CLUSTER INSTALLATION

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

Perform ECU initialization with drive test. Refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD
PROCEDURE).

Start the engine.

With the scan tool, read and record DTCs.

Does the scan tool display: C1234-DRIVE TEST. SENSOR CLUSTER INSTALLATION?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.

Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST-
ING)

2. CHECK THE DYNAMICS SENSOR INSTALLATION

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation.
Turn the ignition off.

Check the Dynamics Sensor for damaged, modified, and bent mounting brackets.

Check the Dynamics Sensor mounting bolts for a loose or over tightened condition.

Were any problems found?

Yes >> Repair as necessary.

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Dynamics Sensor in accordance with the Service Information.

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1238-DRIVE TEST: UNSUCCESSFUL

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
During the Drive Test.
e Set Condition:
If the Anti-Lock Brakes Module detects a fault with the Steering Angle Sensor, the Pressure Sensor, or the
Dynamics Sensor.

Possible Causes

STEERING ANGLE SENSOR
PRESSURE SENSOR
DYNAMICS SENSOR
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. DIAGNOSE & REPAIR ALL DTCs

Repair
Diagnose and repair all DTCs.
C1239-EMISSIONS ROLLS TEST ACTIVE

For a complete wiring diagram Refer to Section 8W.

Theory of Operation

The functional effects are that the output signal for all wheel speeds mimic the wheel with the highest wheel speed.
This DTC sets when the Emissions Rolls Test is active.

Close out the Emissions Rolls Test though the FCM.
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C123A-ESP SYSTEM SENSORS CALIBRATION

LX

[—————————————— | MODULE-
| ANTILOCK
DYNAMICS DYNAMICS BRAKES

| SENSOR SENSOR
Low HIGH ovnamics  ovamics |
| oam DATA SENSOR SENSOR |
L UM UM sy sRouw
=[=T=Rp"] === =T=T=R =T=1=R!
= 1 S 13 = = 9%
D51 D52 64 604
2 20 2 20
WTBR WTILB VTLB VT8
npy _ _Ba M B Actos
D51 D52 64 604
2 2 2 20
WITBR WIILB VTLB VTIDB
1 2 3 5
DYNAMICS DYNAMICS DYNAMICS DYNAMICS :5:1"’":;5
SENSOR SENSOR SENSOR SeNsoR | 1L
Low HIGH SUPPLY roun | (ESP)
DATA DATA
LINK LINK
& MK25E
SoE MK

SENSOR-
DYNAMICS
(ESP)

MODULE-
ANTILOCK
BRAKES

81790247

For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
Once per ignition cycle.
e Set Condition:
If the calculated checksum does not match the stored checksum.

Possible Causes

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. INITIALIZE ANTI-LOCK BRAKES MODULE
Initialize ECU refer to ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Does this DTC reset?

Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Test complete.
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C123B-ESP SYSTEM CONTROL TOO LONG
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e When Monitored:
With the ignition on.
e Set Condition:
When the Anti-Lock Brake Module indicates ESP control lasting longer the 15 seconds.

Possible Causes

HYDRAULIC/BRAKE ISSUE
DYNAMICS SENSOR
INTEGRATED CONTROL MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: If other DTC’s are set they must be repaired before continuing. This DTC must be active for the
results of this test to be valid and this DTC may set while driving under excessive driving conditions.

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).

With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.

Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr
(6 and 12 m.p.h.).

Park the vehicle.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK HYDRAULIC SYSTEM & BRAKE SYSTEM COMPONENT INSTALLATION & FUNCTION

Verify that the Anti-Lock Brakes Module and Hydraulic Control Unit are properly installed.
Verify that the hydraulic system is properly filled and bled.
Verify that the brake system components are installed and functioning properly.

Were any problems found?

Yes >> Repair as necessary.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Dynamics Sensor in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C123C-DYNAMICS SENSOR MOUNTING/INSTALLATION PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With vehicle speed above 11 km/h (7 m.p.h.), but not if the sensor signal is invalid.
Or, during skidding.
Or, when driving in reverse.
e Set Condition:
If the Anti-Lock Brakes Module detects implausible Dynamics Sensor values.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE
DYNAMICS SENSOR INSTALLATION
DYNAMICS SENSOR

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: If present, diagnose and repair DTC C2114-DYNAMICS SENSOR SUPPLY VOLTAGE LOW or DTC
C2115-DYNAMICS SENSOR SUPPLY VOLTAGE HIGH before diagnosing this DTC.

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).

With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.

Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr
(6 and 12 m.p.h.).

Park the vehicle.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK THE DYNAMICS SENSOR INSTALLATION

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation.
Turn the ignition off.
Check the Dynamics Sensor for damaged, modified, and bent mounting brackets.
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition.
Were any problems found?

Yes >> Repair as necessatry.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires.
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals.

Were any problems found?
Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Replace the Dynamics Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C123F-STEERING ANGLE SENSOR COMPARATIVE PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With ignition on, but not if a checksum failure of the stored offset values is detected.
Or, a CAN time-out failure is detected.
Or, a failure is detected by the Steering Angle Sensor.
e Set Condition:
If the Anti-Lock Brakes Module detects that either the calculated steering wheel angle offset or the steering
wheel angle signal measured output is out of range.

Possible Causes

VEHICLE DAMAGE

STEERING COLUMN / INTERMEDIATE SHAFT DAMAGE

STEERING WHEEL ALIGNMENT

STEERING ANGLE SENSOR LOOSE

STEERING ANGLE SENSOR IMPROPERLY INSTALLED (WRONG MOUNTING POSITION)
STEERING ANGLE SENSOR

ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. PERFORM TEST DRIVE & VERIFY DTC IS STILL ACTIVE

Turn the ignition on.
With the scan tool, erase ABS DTCs.
Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr
(6 and 15 m.p.h.).

Park the vehicle.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2
No >> Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT VEHICLE, STEERING COLUMN, & INTERMEDIATE SHAFT FOR DAMAGE

NOTE: If possible, check vehicle repair history for collision damage.
Turn the ignition off.

Inspect the vehicle for damage causing tracking problems or steering wheel misalignment.
Inspect the steering column and intermediate shaft for damage.

Were any problems found?

Yes >> Repair as necessatry.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 3
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3. CHECK STEERING ANGLE SENSOR OUTPUT

Start the engine.
Turn the steering wheel so wheels point in a straight ahead position.
With the scan tool, read the Steering Angle Sensor Position.

Is the Steering Angle Sensor Position within + 15° degrees?

Yes >> Go To 4
No >> Go To 5

4. CHECK STEERING ANGLE SENSOR INSTALLATION

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys-
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge
before performing further diagnosis or service. This is the only sure way to disable the supplemental
restraint system. Failure to take the proper precautions could result in accidental airbag deployment.
NOTE: Proper Steering Angle Sensor installation is crucial for proper operation.

Verify that the Steering Angle Sensor are properly installed.

Is the Steering Angle Sensor properly installed?
Yes >> Go To 5

No >> Repair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

5. CHECK STEERING ANGLE SENSOR OUTPUT WHILE ROTATING THE STEERING WHEEL

With the scan tool, read the Steering Angle Sensor Position while rotating the steering wheel to the right and then
to the left. The Steering Angle Sensor Position should decrease when rotating the steering wheel to the right and
increase when rotating the steering wheel to the left.

Did the steering angle change accordingly?

Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini-
tializing ECU with wheels pointing straight ahead.
Perform the ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1240-STEERING ANGLE SENSOR OVERTRAVEL PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.

LX




LX BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 317

e When Monitored:
With ignition on, but not if a CAN time out failure is detected.
Or, if a fault is detected by the Steering Angle Sensor.
e Set Condition:
If the Anti-Lock Brakes Module detects that the absolute value of the measured steering wheel angle is greater
than 720 degrees.

Possible Causes

VEHICLE DAMAGE

STEERING COLUMN / INTERMEDIATE SHAFT DAMAGE

STEERING WHEEL ALIGNMENT

STEERING ANGLE SENSOR LOOSE

STEERING ANGLE SENSOR IMPROPERLY INSTALLED (WRONG MOUNTING POSITION)
STEERING ANGLE SENSOR

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. PERFORM TEST DRIVE & VERIFY DTC IS STILL ACTIVE

Turn the ignition on.
With the scan tool, erase ABS DTCs.
Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr
(6 and 15 m.p.h.).

Park the vehicle.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2
No >> Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT VEHICLE, STEERING COLUMN, & INTERMEDIATE SHAFT FOR DAMAGE

NOTE: If possible, check vehicle repair history for collision damage.
Turn the ignition off.
Inspect the vehicle for damage causing tracking problems or steering wheel misalignment.
Inspect the steering column and intermediate shaft for damage.
Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. CHECK STEERING ANGLE CHANGE

Turn steering wheel so wheels point in a straight ahead position.
With scan tool check steering angle if reading travels to 720 degrees whiling rotating wheel from lock to lock.

NOTE: Sensor damage can occur if wheel is turned over 720 degrees.
Rotate steering wheel to the right and the degrees will decrease and rotating steering wheel to the left the degrees
will increase.

Did the steering angle change accordingly and display less the 720 degrees from lock to lock?

Yes >> Go To 4

No >> Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini-
tializing ECU with wheels pointing straight ahead.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

4. CHECK STEERING ANGLE SENSOR INSTALLATION

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys-

tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge
before performing further diagnosis or service. This is the only sure way to disable the supplemental
restraint system. Failure to take the proper precautions could result in accidental airbag deployment.

NOTE: Proper Steering Angle Sensor installation is crucial for proper operation.
Verify that the Steering Angle Sensor are properly installed. Refer to 8 - ELECTRICAL/RESTRAINTS/CLOCK-
SPRING - INSTALLATION.

Is the Steering Angle Sensor properly installed?

Yes >> Replace the Steering Angle Sensor and clear offsets by initializing ECU with wheels pointing straight
ahead, in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Repair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1242-G SENSOR INPUT SIGNAL PERFORMANCE

For a complete wiring diagram Refer to Section 8W.

e When Monitored:
Continuously, with ignition on, until vehicle speed exceeds 20 km/h (12.4 m.p.h.) for the first time, but not if the
sensor voltage is out of range,
Or, during diagnostic mode.
Or, if the monitoring was inhibited by a corresponding diagnostics command.
Or, if the vehicle speed has exceeded 20 km/h (12.4 m.p.h.) during the actual ignition cycle.
Or, if at least one over spinning wheel is detected.
Or, if one of the control functions is active.
e Set Condition:
If the measured acceleration signal is higher than 0.8 g and longer than the specified detection time.

Possible Causes

DYNAMICS SENSOR INSTALLATION
DYNAMICS SENSOR OR ANTI-LOCK BRAKE MODULE
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr
(6 and 12 m.p.h.).

Park the vehicle.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.

Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST-
ING)

2. CHECK THE DYNAMICS SENSOR INSTALLATION

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation.
Turn the ignition off.

Check the Dynamics Sensor for damaged, modified, and bent mounting brackets.
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition.
Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >>

NOTE: Vehicles without a Dynamics Sensor replace Anti-Lock Brake Module.
Replace the Dynamics Sensor or Anti-Lock Brake Module in accordance with the Service Information.

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C1243-G SENSOR NOT INITIALIZED

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
Once after ignition on.
e Set Condition:
If the stored zero point calibration value of the longitudinal acceleration sensor is invalid.

Possible Causes

DYNAMICS SENSOR NOT CALIBRATED
DYNAMICS SENSOR
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. PERFORM ECU INITIALIZATION

Turn the ignition on.
With the scan tool, erase ABS DTCs.
Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.
Perform ECU initialization with drive test refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD
PROCEDURE).

NOTE: The ECU Initialization process must include driving the vehicle into a 90° turn.
Park the vehicle.

>> Go To 2

2. VERIFY IF DTC IS STILL ACTIVE
Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr
(6 and 15 m.p.h.).

Park the vehicle.
With the scan tool, read ABS DTCs.
Does this DTC reset?

Yes >>

NOTE: Vehicles without a Dynamics Sensor replace Anti-Lock Brake Module.

Replace the Dynamics Sensor or Anti-Lock Brake Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.

Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST-
ING)
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e When Monitored:
With the ignition on.
e Set Condition:
If the Anti-Lock Brakes Module detects system voltage is below 7.5 volts.

LX

Possible Causes

ECM OR PCM DTCs PRESENT
VEHICLE BATTERY / CHARGING SYSTEM
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. DTC'S IN THE PCM

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, read and record DTCs from the PCM.

With the scan tool, read and record Freeze Fame information.

With the scan tool, erase DTCs.

Start the engine.

With the scan tool, read and record DTCs.

With the scan tool read DTCs from the PCM.

Are any charging system codes present?

Yes >> Repair the charging system DTC in the PCM.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 2

2. CHARGING SYSTEM FAILURE

Start the engine.
Connect voltmeter to vehicle battery.

Is the vehicle battery voltage under 8.2 volts?

No >> Go To 3
Yes >> Repair the charging system per service information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

3. CHARGING POWER SUPPLY VOLTAGE

With a scan tool read Power Supply Voltage.
Is Power Supply Voltage under 8.2 volts?

No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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e When Monitored:
With the ignition on.

e Set Condition:
If the Anti-Lock Brakes Module detects system voltage is above 17 volts.

Possible Causes

ECM/PCM DTCs PRESENT
VEHICLE BATTERY / CHARGING SYSTEM
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1.

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, read and record DTCs from the ECM/PCM.
With the scan tool, read and record Freeze Frame information.
With the scan tool, erase DTC's.

Start the engine.

With the scan tool, read and record DTCs.

With the scan tool read DTCs from the PCM.

Are any charging system codes present?

Yes >> Repair the charging system DTC in the ECM/PCM.
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE).

No >> Go To 2

2. CHARGING SYSTEM FAILURE

Start the engine.
Connect voltmeter to vehicle battery.

Is the vehicle battery voltage over 16.8 volts?

No >> Go To 3

Yes >> Repair the charging system per service information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

3. CHARGING POWER SUPPLY VOLTAGE
With a scan tool read Power Supply Voltage.

Is Power Supply Voltage over 16.8 volts?
No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).



LX BRAKES - ABS ELECTRICAL DIAGNOSTICS
C2111-SENSOR SUPPLY VOLTAGE CIRCUIT LOW

5-325

[—————————————— | MODULE-
| ANTILOCK
DYNAMICS DYNAMICS BRAKES
| SENSOR SENSOR
Low HIGH ovnamics  ovamics |
| oam DATA SENSOR SENSOR |
L UM UM sy sRouw
=[=T=Rp"] === =T=T=R =T=1=R!
= 1 S 13 = = 9%
D51 D52 64 604
2 20 20
WTBR WTILB VTLB VT8
npy _ _Ba M B Actos
D51 D52 6 604
2 2 9 20
WITBR WIILB VTLB VTIDB
1 2 3 5
DYNAMICS DYNAMICS DYNAMICS DYNAMICS :5:1:3&5
SENSOR SENSOR SENSOR SeNsoR | 1L
Low HIGH SUPPLY roun | (ESP)
DATA DATA
LINK LINK
& MK25E
SoE MK

I~/ |
SENSOR- T
DYNAMICS
{ESP) MODULE-
ANTILOCK
BRAKES

81790247

For a complete wiring diagram Refer to Section 8W



5-326 BRAKES - ABS ELECTRICAL DIAGNOSTICS LX

e When Monitored:
With the ignition on.

e Set Condition:
If the Anti-Lock Brakes Module detects that the supply voltage for external analog sensors is out of range.

Possible Causes

ANTI-LOCK BRAKES MODULE
PRESSURE SENSOR (HYDRAULIC CONTROL UNIT)

Diagnostic Test

1. REPLACE ANTI-LOCK BRAKES MODULE & VERIFY IF DTC IS STILL ACTIVE

Turn the ignition off.
Replace the Anti-Lock Brakes Module in accordance with the Service Information. Perform ABS VERIFICATION
TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

Turn the ignition on.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Replace the Hydraulic Control Unit in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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e When Monitored:
With the ignition on.

e Set Condition:
If the Anti-Lock Brakes Module detects that the supply voltage for external analog sensors is out of range.

Possible Causes

ANTI-LOCK BRAKES MODULE
PRESSURE SENSOR (HYDRAULIC CONTROL UNIT)

Diagnostic Test

1. REPLACE ANTI-LOCK BRAKES MODULE & VERIFY IF DTC IS STILL ACTIVE

Turn the ignition off.
Replace the Anti-Lock Brakes Module in accordance with the Service Information. Perform ABS VERIFICATION
TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

Turn the ignition on.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Replace the Hydraulic Control Unit in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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e When Monitored:
With the ignition on.

e Set Condition:

LX

If the Dynamics Sensor status changes from initialized to not initialized due to low voltage on the (G4) Dynam-

ics Sensor Supply circuit.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

(G4) DYNAMICS SENSOR SUPPLY CIRCUIT HIGH RESISTANCE

(G94) DYNAMICS SENSOR GROUND CIRCUIT HIGH RESISTANCE

(G4) DYNAMICS SENSOR SUPPLY CIRCUIT SHORTED TO OTHER ABS CIRCUITS
DYNAMICS SENSOR

ANTI-LOCK BRAKES MODULE

1. VERIFY DTC IS ACTIVE

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Turn the ignition off.
Check all related wiring for pinched, chafed, pierced, and partially broken wires.
Check all related connectors for broken, bent, pushed out, and corroded terminals.

Were any problems found?
Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 3
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3. CHECK (G4) DYNAMICS SENSOR SUPPLY CIRCUIT & (G94) DYNAMICS SENSOR GROUND CIRCUIT

FUNCTION

Disconnect the Dynamics Sensor harness connector.

Turn the ignition on.

Measure the voltage between the (G4) Dynamics Sensor Supply Circuit
and the (G94) Dynamics Sensor Ground Circuit.

Is the voltage above 4.5 volts?
Yes >> Replace the Dynamics Sensor in accordance with the Ser-

vice Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 4
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4. CHECK (G4) DYNAMICS SENSOR SUPPLY CIRCUIT FOR HIGH RESISTANCE

Turn the ignition off.
Disconnect the Anti-Lock Brakes Module harness connector.

Measure the resistance of the (G4) Dynamics Sensor Supply circuit
between the Dynamics Sensor harness connector and the Anti-Lock
Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Go To 5
No >> Repair the (G4) Dynamics Sensor Supply circuit for high
resistance.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

SENSOR-
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(E8P)

MODULE-
ANTILOCK
BRAKES

81797956
5. CHECK (G94) DYNAMICS SENSOR GROUND CIRCUIT FOR HIGH RESISTANCE

Measure the resistance of the (G94) Dynamics Sensor Ground circuit

between the Dynamics Sensor harness connector and the Anti-Lock

Brakes Module harness connector. '[@UED'

Is the resistance below 5.0 ohms?

Yes >> Go To 6
No >> Repair the (G94) Dynamics Sensor Ground circuit for high
resistance.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

(@)

29

SENSOR-

DYNAMICS

5 en

MODULE-
ANTILOCK
BRAKES

8179795a




5-332 BRAKES - ABS ELECTRICAL DIAGNOSTICS LX

6. CHECK (G4) DYNAMICS SENSOR SUPPLY CIRCUIT FOR A SHORT TO OTHER ABS CIRCUITS
Measure the resistance between the (G4) Dynamics Sensor Supply cir-

cuit and the B46, B15, D21, D65, D64, 2127, D52, D51, G94, B6, B7,

B4. B3, B1, B2, B9, B8, and Z107 circuit in the Anti-Lock Brakes Mod- g 2 '[@UED'
ule harness connector. :
Is the resistance below 10k ohms on any of the circuits? Y ﬁ

Yes >> Repair all circuits with a resistance below 10k ohms for a
short to the (G4) Dynamics Sensor Supply circuit.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Replace the Anti-Lock Brakes Module in accordance with
the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - wooue-

ANTILOCK

BRAKES - STANDARD PROCEDURE). srakes
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e When Monitored:

Upon ignition on, prior to switching the (G4) Dynamics Sensor Supply circuit power on.

e Set Condition:

If the Anti-Lock Brakes Module detects voltage on the (G4) Dynamics Sensor Supply circuit when the circuit’'s
power is turned off.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE
(G4) DYNAMICS SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE
ANTI-LOCK BRAKES MODULE

1. VERIFY DTC IS ACTIVE

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes

No

>> Go To 2

>> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Turn the ignition off.
Check all related wiring for pinched, chafed, pierced, and partially broken wires.
Check all related connectors for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes

No

>> Repair as necessatry.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
>> Go To 3

3. CHECK (G4) DYNAMICS SENSOR SUPPLY CIRCUIT SHORT FOR A SHORT TO VOLTAGE

Disconnect the Anti-Lock Brakes Module harness connector.

Turn the ignition on.

Measure the voltage of the (G4) Dynamics Sensor Supply Circuit. v {@”ED.
Is the voltage above 0.2 volts? 4 j@
Yes  >> Repair the (G4) Dynamics Sensor Supply Circuit for a short e

No

to voltage.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

>> Replace the Anti-Lock Brakes Module in accordance with
the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). MoDuLE-

ANTILOCK
BRAKES
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e When Monitored:
With the ignition on and the ABS Pump Motor deactivated, but not if supply voltage faults are detected.
Or, if the control is switched off.
e Set Condition:
If the Anti-Lock Brakes Module detects either a low voltage condition when the ABS Pump Motor is activated
or deactivated or a high voltage condition when the ABS Pump Motor is deactivated.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

ABS PUMP MOTOR FUSE OPEN

(A107) FUSED B(+) CIRCUIT SHORTED TO GROUND, OPEN, OR HIGH RESISTANCE
(2903) GROUND CIRCUIT OPEN, OR HIGH RESISTANCE

ANTI-LOCK BRAKES MODULE

PUMP MOTOR (HYDRAULIC CONTROL UNIT)

Diagnostic Test

1. CHECK FOR A DTC C2116-ABS PUMP MOTOR SUPPLY LOW VOLTAGE

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, record and erase DTCs.

Cycle the ignition switch from off to on.

Road test the vehicle over 40 km/h (25 m.p.h.).

NOTE: Vehicle must be driven above 40 km/h (25 m.p.h.) for set conditions to be meet.
With the scan tool, read DTCs.

Does the scan tool display: C2116-ABS PUMP MOTOR SUPPLY LOW VOLTAGE?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). Diag-
nostic Test

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Turn the ignition off.

Visually inspect the Anti-Lock Brakes Module harness connector and wiring harness for damage.
Check all related wiring for pinched, chafed, pierced, and partially broken wires.

Check all related connectors for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. CHECK ABS PUMP MOTOR FUSE
Remove and visually inspect the ABS Pump Motor fuse.
Is the fuse open?
Yes >> Go To 4
No >> Go To 5
4. cHeck (A107) FUSED B(+) CIRCUIT FOR A SHORT TO GROUND
Disconnect the Anti-Lock Brakes Module harness connector.
Measure the resistance of the (A107) Fused B(+) circuit between {@”ED'

ground and the Anti-Lock Brakes Module harness connector. ( )

i ?
Is the resistance below 10k ohms? — 1/? i(—\ifﬁug N

Yes >> Repair the (A107) Fused B(+) circuit for a short to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - ! {
BRAKES - STANDARD PROCEDURE).

No >> Go To 5

]

MODULE-
ANTILOCK
BRAKES

816f6b5a

5. CHECK (A107) FUSED B(+) CIRCUIT FOR AN OPEN OR HIGH RESISTANCE

Replace the ABS Pump Motor fuse.

Using a 12-volt test light connected to ground, probe the (A107) Fused
B(+) circuit.

NOTE: The test light should illuminate brightly. Compare the
brightness to that of a direct connection to the battery.

Does the test light illuminate brightly?

32

Yes >> Go To 6
No >> Repair the (A107) Fused B(+) circuit for an open or high
resistance.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

47

MODULE-
ANTILOCK
BRAKES

816f6bSe
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6. CHECK (Z903) GROUND CIRCUIT FOR AN OPEN OR HIGH RESISTANCE
Using a 12-volt test light connected to 12 volts, probe the (Z903)

Ground circuit.

NOTE: The test light should illuminate brightly. Compare the
brightness to that of a direct connection to the battery.

Does the test light illuminate brightly on both circuits?

Yes >> GoTo 7

No >> Repair (2903) circuit for an open or high resistance.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - e
BRAKES - STANDARD PROCEDURE). 16 e 47

o (LD)] #

MODULE-
ANTILOCK
BRAKES

81700845

7. REPLACE ANTI-LOCK BRAKES MODULE & VERIFY IF DTC IS STILL ACTIVE

Replace the Anti-Lock Brakes Module in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
Turn the ignition on.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Replace the Hydraulic Control Unit in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C2200-ANTI-LOCK BRAKE MODULE INTERNAL

5-339
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
Ignition on. The Anti-Lock Brake Module monitors its internal microprocessors for correct operation.

e Set Condition:
If the Anti-lock brake module detects an internal fault, the DTC is set.

LX

Possible Causes

ABM - INTERNAL FAULT

Diagnostic Test

1. ABM INTERNAL FAILURE DTC PRESENT

Turn the ignition on.
With the scan tool, read DTCs.
With the scan tool, erase DTCs.
Turn the ignition off.
Turn the ignition on.
With the scan tool, read DTCs.

Does the scan tool display ANTI-LOCK BRAKE MODULE INTERNAL FAILURE?

Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Refer to the INTERMITTENT CONDITION Diagnostic Procedure.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C2202-ORIGINAL VIN MISMATCH/MISSING

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
At power up, VIN is read off the CAN bus.

e Set Condition:
The VIN stored in the ABM does not match the VIN read off of the CAN bus.

Possible Causes

ABM MOVED FROM DIFFERENT VEHICLE
WRONG VIN PROGRAMMED INTO VEHICLE

Diagnostic Test

1. CHECK FOR A DTC C2202-ORIGINAL VIN MISMATCH/MISSING

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

Perform ECU initialization with drive test. Refer to ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES -
STANDARD PROCEDURE).

Start the engine.
With the scan tool, read and record DTCs.

Does the scan tool display: C2202-ORIGINAL VIN MISMATCH/MISSING?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. WRONG VIN PROGRAMMED INTO VEHICLE

Is the correct VIN programmed into the vehicle?

Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Reprogram the VIN per service information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C2204-DYNAMICS SENSOR INTERNAL

LX
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
Continuously, with ignition on, until vehicle speed exceeds 20 km/h (12.4 m.p.h.) for the first time, but not if the
sensor voltage is out of range.
Or, during diagnostic mode.
Or, if the monitoring was inhibited by a corresponding diagnostics command.
Or, if the vehicle speed has exceeded 20 km/h (12.4 m.p.h.) during the actual ignition cycle.
Or, if at least one over spinning wheel is detected.
Or, if one of the control functions is active.
e Set Condition:
If the Anti-Lock Brakes Module detects that the Lateral Sensor signal is out of range.

Possible Causes

DYNAMICS SENSOR INSTALLATION
DYNAMICS SENSOR
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

WARNING: Ensure brake capability is available before road testing.
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr
(6 and 12 m.p.h.).

Park the vehicle.
With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK THE DYNAMICS SENSOR INSTALLATION

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation.
Turn the ignition off.

Check the Dynamics Sensor for damaged, modified, and bent mounting brackets.

Check the Dynamics Sensor mounting bolts for a loose or over tightened condition.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. CHECK DYNAMICS SENSOR OUTPUT

LX

CAUTION: All previously removed connectors must be connected before test driving the vehicle.
Connect all previously disconnected components and connectors.

WARNING: Ensure brake capability is available before road testing.
Monitor Dynamics Sensor operation while an assistant drives the vehicle.

Is Lateral Sensor output between 0.02 G to 0.16 G and Yaw Sensor output between 1.30° to 5.70°
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Replace the Dynamics Sensor in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C2205-STEERING ANGLE SENSOR INTERNAL
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With ignition on, but not if supply voltage faults are detected.

e Set Condition:
If the Anti-Lock Brakes Module detects that the Steering Angle Sensor is either not calibrated, or not initialized,
or its status changes from initialized to not initialized, or if the sensor sends an internal failure message.

Possible Causes

STEERING ANGLE SENSOR NOT INITIALIZED
STEERING ANGLE SENSOR
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK FOR A DTC C2205-STEERING ANGLE SENSOR INTERNAL

NOTE: This DTC must be active for the results of this test to be valid.

Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

With the scan tool, erase DTCs.

WARNING: Ensure brake capability is available before road testing.

Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr
(6 and 15 m.p.h.).

Park the vehicle.

With the scan tool, read and record DTCs.

Does the scan tool display: C2205-STEERING ANGLE SENSOR INTERNAL?
Yes >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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C2206-VEHICLE CONFIGURATION MISMATCH

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.
e Set Condition:
When the Anti-Lock Brake Module detects the signal from the gateway module relevant for vehicle character-
istic is missing or does not match for a period greater than the specified fault duration.

Possible Causes

FCM / PCM NOT CONFIGURED CORRECTLY
ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR A DTC C2206-VEHICLE CONFIGURATION MISMATCH

NOTE: This DTC must be active for the results of this test to be valid.

NOTE: This DTC will be active when a new module is installed until initialization is performed.
Turn the ignition on.

With the scan tool, read and record DTCs.

With the scan tool, read and record Freeze Frame information.

With the scan tool, erase DTCs.

Perform ECU initialization with drive test on ABM. Refer to ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

Cycle the ignition switch from off to on.
With the scan tool, read and record DTCs.

Does the scan tool display: C2206-VEHICLE CONFIGURATION MISMATCH?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. VERIFY THAT THE FCM/PCM IS CONFIGURED CORRECTLY

Turn the ignition on.
Check the following data to ensure the FCM/PCM is configured correctly. Engine Displacement (PCM), XWD 4x2,
4x4, all Wheel Drive, (FCM), Axle ratio (FCM), Vehicle Line (FCM), Brake type 0= ABS 1=ESP (FCM).
NOTE: The DTC will be active when a new controller is installed until initialization is performed.
Was the FCM/PCM configured correctly?

Yes >> Replace the Anti-Lock Brake Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Reprogram the appropriate module.

Perform ABS or PCM VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD
PROCEDURE).



5-348 BRAKES - ABS ELECTRICAL DIAGNOSTICS LX
U0002—-CAN C BUS OFF PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.

e Set Condition:
The FCM detects a short in either CAN C Bus circuit.

Possible Causes

(D65) CAN C BUS (+) CIRCUIT SHORTED TO GROUND
(D64) CAN C BUS (-) CIRCUIT SHORTED TO GROUND

(D65) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE

(D64) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE

(D65) CAN C BUS (+) CIRCUIT SHORTED TO (D64) CAN C BUS (-) CIRCUIT
ANTILOCK BRAKE MODULE

POWERTRAIN CONTROL MODULE

SHIFTER LEVER ASSEMBLY (NAG1 ONLY)

TRANSMISSION CONTROL MODULE (NAG1 ONLY)

STEERING CONTROL MODULE

FRONT CONTROL MODULE

Diagnostic Test

1. TEST FOR INTERMITTENT CONDITION

Turn the ignition on.

With the scan tool, record and erase FCM DTCs.
Cycle the ignition from on to off 3 times.

Turn the ignition on.

With the scan tool, read active FCM DTCs.

Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST-
ING)

2. ANTILOCK BRAKE MODULE — INTERNAL SHORT

Turn the ignition off.

Disconnect the Anti-Lock Brake Module harness connector.
Turn the ignition on.

With the scan tool, record and erase FCM DTCs.

Cycle the ignition from on to off 3 times.

Turn the ignition on.

With the scan tool, read active FCM DTCs.

Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active?

Yes >> Go To 3

No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace the Antilock Brake Mod-
ule in accordance with the service information.

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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3. POWERTRAIN CONTROL MODULE — INTERNAL SHORT

Turn the ignition off.

Disconnect the Powertrain Control Module C1 harness connector.
Turn the ignition on.

With the scan tool, record and erase FCM DTCs.

Cycle the ignition from on to off 3 times.

Turn the ignition on.

With the scan tool, read active FCM DTCs.

Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active?

Yes >> Go To 4

No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Pow-
ertrain Control Module in accordance with the service information.

Perform (NGC) POWERTRAIN VERIFICATION TEST VER - 5.

4. SHIFTER LEVER ASSEMBLY (NAG1 ONLY)— INTERNAL SHORT

Turn the ignition off.

NOTE: If the vehicle is not equipped with a NAGL1 controller then skip this step.
Disconnect the Shifter Lever Assembly harness connector.

Turn the ignition on.

With the scan tool, record and erase FCM DTCs.

Cycle the ignition from on to off 3 times.

Turn the ignition on.

With the scan tool, read active FCM DTCs.

Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active?

Yes >> Go To 5

No >> Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Shifter
Lever Assembly in accordance with the service information.

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1.

5. TRANSMISSION CONTROL MODULE (NAG1 ONLY)— INTERNAL SHORT
Turn the ignition off.

NOTE: If the vehicle is not equipped with a NAG1 controller then skip this step.
Disconnect the Transmission Control Module C2 harness connector.

Turn the ignition on.

With the scan tool, record and erase FCM DTCs.
Cycle the ignition from on to off 3 times.

Turn the ignition on.

With the scan tool, read active FCM DTCs.

Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active?

Yes >> Go To 6

No >> |nspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Trans-
mission Control Module in accordance with the service information.

Perform NAG1 TRANSMISSION VERIFICATION TEST - VER 1.
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6. STEERING CONTROL MODULE — INTERNAL SHORT

Turn the ignition off.

Disconnect the Steering Control Module harness connector.
Turn the ignition on.

With the scan tool, record and erase FCM DTCs.

Cycle the ignition from on to off 3 times.

Turn the ignition on.

With the scan tool, read active FCM DTCs.

Does the scan tool display U0002-CAN C BUS OFF PERFORMANCE as active?

Yes >> Go To 7
No >> |nspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Steer-
ing Control Module in accordance with the service information.

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL
MODULES - STANDARD PROCEDURE).

. (D65) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE

Turn the ignition off.

Disconnect the Front Control Module C1 harness connector.

Turn the ignition on.

Measure the voltage between the (D65) CAN C Bus (+) circuit and ground.

Is there any voltage present?

Yes >> Repair the (D65) CAN C Bus (+) circuit for a short to voltage.

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL
MODULES - STANDARD PROCEDURE).

No >> Go To 8

8. (D64) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE
Measure the voltage between the (D64) CAN C Bus (-) circuit and ground.

Is there any voltage present?

Yes >> Repair the (D64) CAN C Bus (-) circuit for a short to voltage.
Perform BODY VERIFICATION TEST - VER 1.

No >> Go To 9

O. (D65) CAN C BUS (+) CIRCUIT SHORTED TO GROUND

Turn the ignition off.
Measure the resistance between ground and the (D65) CAN C Bus (+) circuit.

Is any resistance present?

Yes >> Repair the (D65) CAN C Bus (+) circuit for a short to ground.

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL
MODULES - STANDARD PROCEDURE).

No >> Go To 10
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10 (D64) CAN C BUS (-) CIRCUIT SHORTED TO GROUND
Measure the resistance between ground and the (D64) CAN C Bus (-) circuit.

Is any resistance present?

Yes >> Repair the (D64) CAN C Bus (-) circuit for a short to ground.

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL
MODULES - STANDARD PROCEDURE)..

No >> Go To 11

11. (pe5) CAN C BUS (+) CIRCUIT SHORTED TO (D64) CAN C BUS (-) CIRCUIT
Measure the resistance between the (D65) CAN C Bus (+) circuit and the (D64) CAN C Bus (-) circuit.
Is any resistance present?

Yes >> Repair the (D65) CAN C Bus (+) circuit for a short to the (D64) CAN C Bus (-) circuit.

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL
MODULES - STANDARD PROCEDURE).

No >> |nspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Front
Control Module in accordance with the service information.

Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL
MODULES - STANDARD PROCEDURE).
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U0100-LOST COMMUNICATION WITH ECM/PCM

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on
e Battery voltage between 10 and 16 volts
e |OD fuse installed
e Set Condition:
If the Anti-Lock Brakes Module fails to receive bus messages from the ECM or PCM for approximately 500 ms.

Possible Causes

DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES
CAN C BUS CIRCUITS OPEN OR SHORTED

ECM OR PCM POWER AND GROUND

ECM OR PCM

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: Ensure the 10D fuse is installed and battery voltage is between 10 and 16 volts before proceeding.
Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).

With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC
CONTROL MODULES - DIAGNOSIS AND TESTING).

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs
With the scan tool, read all active DTCs from all CAN C Bus modules.

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs.
Does the scan tool display any active DTCs related to the conditions listed above?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section.
No >> Go To 3

3. VERIFY THAT THE ECM OR PCM IS ACTIVE ON THE BUS

With the scan tool, select ECU View.
Verify that the ECM or PCM is active on the bus.

Is the ECM or PCM active on the bus?

Yes >> Go To 4

No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No
Response related diagnostic procedures.
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs
With the scan tool, select Network View and select Advanced.
Is there more than one module with active DTCs “Logged Against” the ECM or PCM?

Yes >> Replace/update the ECM or PCM in accordance with the service information.
Perform POWERTRAIN VERIFICATION TEST. Refer to 9 - ENGINE - DIAGNOSIS AND TESTING.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Replace the Anti-Lock Brakes Module in accordance with the service information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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U0101-LOST COMMUNICATION WITH TCM

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on
e Battery voltage between 10 and 16 volts
e |OD fuse installed
e Set Condition:
If the Anti-Lock Brakes Module fails to receive bus messages from the TCM for approximately 500 ms.

Possible Causes

DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES
CAN C BUS CIRCUITS OPEN OR SHORTED

TCM POWER AND GROUND

PCM DTCs PRESENT

TCM

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: Ensure the 10D fuse is installed and battery voltage is between 10 and 16 volts before proceeding.

NOTE: If present, diagnose and repair DTC U0002-CAN C BUS OFF PERFORMANCE, DTC U0146-LOST
COMMUNICATION WITH CENTRAL GATEWAY, or DTC U1502-IMPLAUSIBLE MESSAGE DATA LENGTH
RECEIVED FROM FCM / BCM before diagnosing this DTC.

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).

With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the Stored Lost Communication test procedure. Refer to the table of contents in this section.
(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING).

Perform BODY VERIFICATION TEST — VER 1. (Refer to BODY VERIFICATION TEST — VER 1).

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs

With the scan tool, read all active DTCs from all CAN C Bus modules.

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs.
Does the scan tool display any active DTCs related to the conditions listed above?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section.
No >> Go To 3
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3. VERIFY THAT THE TCM IS ACTIVE ON THE BUS

With the scan tool, select ECU View.
Verify that the TCM is active on the bus.

Is the TCM active on the bus?

Yes >> Go To 4

No >> Refer to the Table of Contents located in this section for a no response test procedure.
Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST — VER 1).

4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs
With the scan tool, select Network View and select Advanced.

Is there more than one module with active DTCs “Logged Against” the TCM?

Yes >> Replace/update the TCM in accordance with the service information.
Perform BODY VERIFICATION TEST — VER 1. (Refer to BODY VERIFICATION TEST — VER 1).

No >> Replace the Anti-Lock Brakes Module in accordance with the service information.
Perform BODY VERIFICATION TEST - VER 1. (Refer to BODY VERIFICATION TEST — VER 1).
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U0125-LOST COMMUNICATION WITH DYNAMICS SENSOR

LX
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
If the Anti-Lock Brakes Module fails to receive bus messages from the Dynamics Sensor.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

(D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND, SHORTED TO VOLTAGE, OR
OPEN

(D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND, SHORTED TO VOLTAGE, OR
OPEN

DYNAMICS SENSOR
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: If present, diagnose and repair DTC C2114-DYNAMICS SENSOR SUPPLY VOLTAGE LOW or DTC
C2115-DYNAMICS SENSOR SUPPLY VOLTAGE HIGH before proceeding.
Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires.
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3
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3. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE
Disconnect the Anti-Lock Brakes Module harness connector.

Disconnect the Dynamics Sensor harness connector. {@”ED'

Turn the ignition on.
Measure the voltage of the (D52) Dynamics Sensor High Data Link cir-
cuit.

Is there any voltage present?

Yes >> Repair the (D52) Dynamics Sensor High Data Link circuit
for a short to voltage.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 4

SENSOR-
DYNAMICS
{ESP)

81410405
4. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Measure the resistance of the (D52) Dynamics Sensor High Data Link

circuit between ground and the Dynamics Sensor harness connector. {@”ED'

Is the resistance below 5.0 ohms?
Yes >> Repair the (D52) Dynamics Sensor High Data Link circuit
for a short to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR AN OPEN

SENSOR-
DYNAMICS
{ESP)

81410412

Measure the resistance of the (D52) Dynamics Sensor High Data Link
circuit between the Dynamics Sensor harness connector and the Anti-
Lock Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Go To 6

No >> Repair the (D52) Dynamics Sensor High Data Link circuit
for an open.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

MODULE-
ANTILOCK
BRAKES

SENSOR-
DYNAMICS
{ESP)

81798030
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6. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE

Turn the ignition on.

Measure the voltage of the (D51) Dynamics Sensor Low Data Link cir-
cuit. v {@”ED'
Is there any voltage present? | :@a
— 1 Y
Yes >> Repair the (D51) Dynamics Sensor Low Data Link circuit for
a short to voltage.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - 1 = =] 3

BRAKES - STANDARD PROCEDURE). s OD0O 6
No >> Go To 7

SENSOR-
DYNAMICS

(ESP)
814f041a

7. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Measure the resistance of the (D51) Dynamics Sensor Low Data Link
circuit between ground and the Dynamics Sensor harness connector. ( ) {@”ED'

Is the resistance below 5.0 ohms? 2 (C@)
g 1 B
Yes >> Repair the (D51) Dynamics Sensor Low Data Link circuit for
a short to ground.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - 1 = =] 3

BRAKES - STANDARD PROCEDURE). 4 ooaQo 6
No >> Go To 8

SENSOR-
DYNAMICS

(ESP)
8140428

8. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR AN OPEN

Measure the resistance of the (D51) Dynamics Sensor Low Data Link

circuit between the Dynamics Sensor harness connector and the Anti-
Lock Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Replace the Dynamics Sensor in accordance with the Ser-
vice Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the (D51) Dynamics Sensor Low Data Link circuit for
an open. omncs
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). —

BRAKES

817980ab
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U0126-LOST COMMUNICATION WITH STEERING ANGLE SENSOR

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on
e Battery voltage between 10 and 16 volts
e |OD fuse installed
e Set Condition:
If the Anti-Lock Brakes Module fails to receive bus messages from the Steering Angle Sensor for approxi-
mately 500 ms.

Possible Causes

DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES
CAN C BUS CIRCUITS OPEN OR SHORTED

STEERING ANGLE SENSOR POWER AND GROUND

STEERING ANGLE SENSOR

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: Ensure the 10D fuse is installed and battery voltage is between 10 and 16 volts before proceeding.
Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).

With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Refer to the Stored Lost Communication test procedure. Refer to the table of contents in this section.
Perform BODY VERIFICATION TEST — VER 1. (Refer to BODY VERIFICATION TEST — VER 1).

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs

With the scan tool, read all active DTCs from all CAN C Bus modules.

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs.
Does the scan tool display any active DTCs related to the conditions listed above?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section.
Perform BODY VERIFICATION TEST — VER 1. (Refer to BODY VERIFICATION TEST — VER 1).

No >> Go To 3



LX BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 361

3. VERIFY THAT THE STEERING ANGLE SENSOR IS ACTIVE ON THE BUS

With the scan tool, select ECU View.
Verify that the Steering Angle Sensor is active on the bus.

Is the Steering Angle Sensor active on the bus?

Yes >> Go To 4
No >> Refer to the Stored Lost Communication test procedure. Refer to the table of contents in this section.
Perform BODY VERIFICATION TEST — VER 1. (Refer to BODY VERIFICATION TEST — VER 1).

4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs
With the scan tool, select Network View and select Advanced.
Is there more than one module with active DTCs “Logged Against” the STEERING ANGLE SENSOR?

Yes >> Replace/update the Steering Angle Sensor in accordance with the service information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Replace the Anti-Lock Brakes Module in accordance with the service information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on
Battery voltage between 10 and 16 volts
IOD fuse installed
FCM is configured correctly
e Set Condition:
Bus messages not received from the Front Control Module for approximately 2 to 5 seconds.

Possible Causes

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES
FCM NOT CONFIGURED CORRECTLY

FRONT CONTROL MODULE

FRONT CONTROL MODULES POWER AND GROUND

MODULE THAT SET THIS DTC

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: Ensure the 10D fuse is installed and battery voltage is between 10 and 16 volts before proceeding.
With the scan tool, read active DTCs.

Is this DTC active?

Yes >> Go To 2

No >> Refer to the Stored Lost Communication test procedure. Refer to the table of contents in this section.
Perform BODY VERIFICATION TEST - VER 1.

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS
With the scan tool, read all active DTCs from all modules.

NOTE: Check for FCM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni-
tion related DTCs.

Does the scan tool display any active DTCs to the conditions listed above?

Yes >> Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms.
Perform BODY VERIFICATION TEST - VER 1.

No >> Go To 3

3. VERIFY THAT THE FCM IS ACTIVE ON THE BUS

Turn the ignition on.
With the scan tool, select Network Diagnostics.
Verify that the FCM is active on the bus.

Is the FCM active on the bus?

Yes >> Go To 4

No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No
Response diagnostic procedures.

Perform BODY VERIFICATION TEST - VER 1.




LX BRAKES - ABS ELECTRICAL DIAGNOSTICS

4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS

5 - 363

With the scan tool, select Network Diagnostics.
Is there more than one module with active DTCs “Logged Against” the FCM?
Yes >> Replace/update the Front Control Module in accordance with the service information.
Perform BODY VERIFICATION TEST - VER 1.

No >> Replace/update the module that set this DTC in accordance with the service information
Perform BODY VERIFICATION TEST - VER 1.
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U0146-LOST COMMUNICATION WITH CENTRAL GATEWAY

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on
e Battery voltage between 10 and 16 volts
e |OD fuse installed
e Set Condition:
If the Anti-Lock Brakes Module either fails to receive bus messages from the Front Control Module (FCM) for
approximately 500 ms, or it receives invalid messages from the FCM, or it detects messages from the FCM
are of improper data length.

Possible Causes

DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES
CAN C BUS CIRCUITS OPEN OR SHORTED

FCM POWER AND GROUND

FCM

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

NOTE: Ensure the 10D fuse is installed and battery voltage is between 10 and 16 volts before proceeding.
Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).

With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the Stored Lost Communication test procedure. (Refer to 8 - ELECTRICAL/ELECTRONIC
CONTROL MODULES - DIAGNOSIS AND TESTING).

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs
With the scan tool, read all active DTCs from all CAN C Bus modules.

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs.
Does the scan tool display any active DTCs related to the conditions listed above?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section.
No >> Go To 3
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3. VERIFY THAT THE FCM IS ACTIVE ON THE BUS

With the scan tool, select ECU View.
Verify that the FCM is active on the bus.

Is the FCM active on the bus?

Yes >> Go To 4

No >> (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No
Response related diagnostic procedures.

4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs
With the scan tool, select Network View and select Advanced.

Is there more than one module with active DTCs “Logged Against” the FCM?

Yes >> Replace/update the FCM in accordance with the service information.
Perform BODY VERIFICATION TEST — VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL
MODULES - STANDARD PROCEDURE).

No >> Replace the Anti-Lock Brakes Module in accordance with the service information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM

For a complete wiring diagram Refer to Section 8W
e When Monitored:
Continuously with the ignition on, one valid CAN message received at least once, and no U0002-CAN C Bus
Off Performance DTC present.
e Set Condition:
When the Anti-Lock Brake Module detects an incorrect CAN message from the Engine Control Module (ECM).

Possible Causes

ABM CAN BUS DTCS
ENGINE DTCS
ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK FOR DTC U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM

NOTE: This DTC must be active for the results of this test to be valid.
Turn the ignition on.

With the scan tool, record and erase DTCs.

Cycle the ignition switch from off to on.

With the scan tool, read DTCs.

Does the scan tool display: U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM?

Yes >> Go To 2

No >> Refer to the INTERMITTENT CONDITION diagnostic procedure.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). Diag-
nostic Test

2. CHECK IF FCM CAN BUS DTCs ARE PRESENT
With the scan tool, read FCM DTCs.
Are there any FCM CAN BUS DTCs present?

Yes >> Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and diag-
nose the appropriate symptom.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 3

3. CHECK IF ENGINE DTCs ARE PRESENT
With the scan tool, read Engine DTCs.

Are there any Engine DTCs present?

Yes >> Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Using the schematics as a guide, check the Anti-Lock Brake Module pins, terminals, and connectors for

corrosion, damage, or terminal push out. Pay particular attention to all power and ground circuits. If no
problems are found, replace the Anti-Lock Brake Module per the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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U0429-IMPLAUSIBLE DATA RECEIVED FROM SCM

For a complete wiring diagram Refer to Section 8W
e When Monitored:
With ignition on, but not if low voltage is detected.
Or, if a CAN Bus off event is detected.
e Set Condition:
If the Anti-Lock Brakes Module detects either the sequence or integrity of the Steering Angle Sensor messages
is invalid.

Possible Causes

CAN C BUS CIRCUIT(S) SHORTED

LOAD TOO HIGH ON CAN C BUS

STEERING ANGLE SENSOR DTCs PRESENT
ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. CHECK IF COMMUNICATION RELATED DTCs ARE PRESENT

Turn the ignition on.
With the scan tool, read ABS DTCs.

Are any Communication related DTCs present?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of
symptoms.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Go To 2

2. CHECK IF OTHER STEERING ANGLE SENSOR RELATED DTCs ARE PRESENT
With the scan tool, read ABS DTCs.
Are any other STEERING ANGLE SENSOR DTCs present?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of

symptoms.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Steering Angle Sensor in accordance with the Service Information.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.

e Set Condition:
If the Anti-Lock Brakes Module detects too many CAN Bus off events on the Dynamics Sensor Data Link cir-
cuits.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

(D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND, VOLTAGE, OR OPEN
(D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND, VOLTAGE, OR OPEN
DYNAMICS SENSOR

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE
Turn the ignition on.
With the scan tool, read and record ABS DTCs.
With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.
Cycle the ignition switch.
With the scan tool, read ABS DTCs.
Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires.
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3

3. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE
Disconnect the Anti-Lock Brakes Module harness connector.

Disconnect the Dynamics Sensor harness connector.
Turn the ignition on. v @”ED.
Measure the voltage of the (D52) Dynamics Sensor High Data Link cir- 1 @Z}
cuit. — 2 .
Is there any voltage present? l
1 [im(} [1m(} 3

Yes >> Repair the (D52) Dynamics Sensor High Data Link circuit
for a short to voltage.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - SENSOR.
BRAKES - STANDARD PROCEDURE). DYNAMICS

ESP,
No >> Go To 4 (€SP 81410405
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4. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Measure the resistance of the (D52) Dynamics Sensor High Data Link

circuit between ground and the Dynamics Sensor harness connector. {@”ED'

Is the resistance below 5.0 ohms?
Yes >> Repair the (D52) Dynamics Sensor High Data Link circuit

for a short to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR AN OPEN

SENSOR-
DYNAMICS
(ESP)
8140412

Measure the resistance of the (D52) Dynamics Sensor High Data Link
circuit between the Dynamics Sensor harness connector and the Anti-
Lock Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Go To 6

No >> Repair the (D52) Dynamics Sensor High Data Link circuit
for an open.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

MODULE-
ANTILOCK
BRAKES

SENSOR-
DYNAMICS
(ESP)

81798030
6. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE

Turn the ignition on.

Measure the voltage of the (D51) Dynamics Sensor Low Data Link cir-

cuit. v {@”ED'

Is there any voltage present?
Yes >> Repair the (D51) Dynamics Sensor Low Data Link circuit for

a short to voltage.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> GoTo 7

SENSOR-
DYNAMICS
(ESP)
814f041a
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7. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Measure the resistance of the (D51) Dynamics Sensor Low Data Link
circuit between ground and the Dynamics Sensor harness connector. ( ) {@”ED'

Is the resistance below 5.0 ohms? :
g 1 B
Yes >> Repair the (D51) Dynamics Sensor Low Data Link circuit for
a short to ground.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - 1 = = 3

BRAKES - STANDARD PROCEDURE). s OD0O 6
No >> Go To 8

SENSOR-
DYNAMICS

(ESP)
8140428

8. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR AN OPEN

Measure the resistance of the (D51) Dynamics Sensor Low Data Link

circuit between the Dynamics Sensor harness connector and the Anti-
Lock Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Replace the Dynamics Sensor in accordance with the Ser-
vice Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the (D51) Dynamics Sensor Low Data Link circuit for
an open.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -

SENSOR-
DYNAMICS
(ESP)

MODULE-

BRAKES - STANDARD PROCEDURE). anmiLocK

BRAKES

817980ab
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U1104-CAN C BUS CRC PERFORMANCE
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For a complete wiring diagram Refer to Section 8W.
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e When Monitored:
With the ignition on.
e Set Condition:
If the Anti-Lock Brakes Module detects an invalid CAN message from the Dynamics Sensor.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

(D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND, VOLTAGE, OR OPEN
(D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND, VOLTAGE, OR OPEN
DYNAMICS SENSOR

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Perform the ABS Intermittent Condition diagnostic procedure in this Section.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS

Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires.
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals.

Were any problems found?

Yes >> Repair as necessary.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 3

3. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE

Disconnect the Anti-Lock Brakes Module harness connector.

Disconnect the Dynamics Sensor harness connector. {@”ED'
Turn the ignition on. v

Measure the voltage of the (D52) Dynamics Sensor High Data Link cir- I @Z}
cuit. — 2 .

Is there any voltage present? l
] ]

Yes >> Repair the (D52) Dynamics Sensor High Data Link circuit !
for a short to voltage. 4
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - SENSOR.
BRAKES - STANDARD PROCEDURE). DYNAMICS

ESP,
No >> Go To 4 (€SP 81410405
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4. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Measure the resistance of the (D52) Dynamics Sensor High Data Link

circuit between ground and the Dynamics Sensor harness connector. {@”ED'

Is the resistance below 5.0 ohms?
Yes >> Repair the (D52) Dynamics Sensor High Data Link circuit

for a short to ground.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. CHECK THE (D52) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR AN OPEN

SENSOR-
DYNAMICS
(ESP)
8140412

Measure the resistance of the (D52) Dynamics Sensor High Data Link
circuit between the Dynamics Sensor harness connector and the Anti-
Lock Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Go To 6

No >> Repair the (D52) Dynamics Sensor High Data Link circuit
for an open.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

MODULE-
ANTILOCK
BRAKES

SENSOR-
DYNAMICS
(ESP)

81798030
6. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE

Turn the ignition on.

Measure the voltage of the (D51) Dynamics Sensor Low Data Link cir-

cuit. v {@”ED'

Is there any voltage present?
Yes >> Repair the (D51) Dynamics Sensor Low Data Link circuit for

a short to voltage.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> GoTo 7

SENSOR-
DYNAMICS
(ESP)
814f041a




LX BRAKES - ABS ELECTRICAL DIAGNOSTICS 5 - 375

7. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO GROUND

Turn the ignition off.

Measure the resistance of the (D51) Dynamics Sensor Low Data Link
circuit between ground and the Dynamics Sensor harness connector. ( ) {@”ED'

Is the resistance below 5.0 ohms? :
g 1 B
Yes >> Repair the (D51) Dynamics Sensor Low Data Link circuit for
a short to ground.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - 1 = = 3

BRAKES - STANDARD PROCEDURE). s OD0O 6
No >> Go To 8

SENSOR-
DYNAMICS

(ESP)
8140428

8. CHECK THE (D51) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR AN OPEN

Measure the resistance of the (D51) Dynamics Sensor Low Data Link

circuit between the Dynamics Sensor harness connector and the Anti-
Lock Brakes Module harness connector.

Is the resistance below 5.0 ohms?

Yes >> Replace the Dynamics Sensor in accordance with the Ser-
vice Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE).

No >> Repair the (D51) Dynamics Sensor Low Data Link circuit for
an open.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -

SENSOR-
DYNAMICS
(ESP)

MODULE-

BRAKES - STANDARD PROCEDURE). anmiLocK

BRAKES

817980ab
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U140E-IMPLAUSIBLE VEHICLE CONFIGURATION DATA RECEIVED

For a complete wiring diagram Refer to Section 8W

e When Monitored:
Once per ignition cycle, but not during cranking.
Or, if low supply voltage faults are detected.

e Set Condition:
If the Anti-Lock Brakes Module either fails to receive vehicle configuration data from the Engine Control Module
(ECM) or Powertrain Control Module (PCM) or the configuration data it receives from the ECM or PCM is
different than that received during the previous ignition cycle.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES

CAN C BUS CIRCUITS OPEN OR SHORTED

ECM OR PCM DTCs PRESENT

ECM OR PCM NOT PROGRAMMED OR PROGRAMMED WITH INCORRECT VIN
ECM OR PCM

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Using the schematics as a guide, check the Anti-Lock Brakes Module and the ECM or PCM pins, ter-
minals, and connectors for corrosion, damage, and terminal push out. Pay particular attention to all
Communication circuits.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs
With the scan tool, read all active DTCs from all CAN C Bus modules.

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs.
Does the scan tool display any active DTCs related to the conditions listed above?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section.
No >> Go To 3
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3. CHECK IF ECM OR PCM DTCs ARE PRESENT
With the scan tool, read ECM or PCM DTCs.
Are any DTCs present?

Yes >> Diagnose and repair the DTC(s). Refer to 9 - ENGINE - DIAGNOSIS AND TESTING.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4

4. VERIFY CORRECT ECM OR PCM IS INSTALLED IN THE VEHICLE
With the scan tool, verify that the ECM or PCM part number is correct for the vehicle.
Is the correct ECM or PCM installed in the vehicle?

Yes >> Replace and program the ECM or PCM in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 5

5. VERIFY ECM OR PCM IS PROGRAMMED WITH CORRECT VIN
With the scan tool, verify that the ECM or PCM is programmed with the correct VIN.
Is the ECM or PCM programmed with the correct VIN?

Yes >> Using the scan tool, perform PCM Replaced to update the VIN in the PCM.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 6

6. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs

With the scan tool, select Network View and select Advanced.

Is there more than one module with active DTCs “Logged Against” the ECM or PCM?

Yes >> Replace/update the ECM or PCM in accordance with the service information.
Perform POWERTRAIN VERIFICATION TEST. Refer to 9 - ENGINE - DIAGNOSIS AND TESTING.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Using the schematics as a guide, check the Anti-Lock Brakes Module pins, terminals, and connectors
for corrosion, damage, and terminal push out. Pay particular attention to all Communication circuits. If
no problems are found, replace the Anti-Lock Brakes Module in accordance with the Service Informa-
tion.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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U1501-IMPLAUSIBLE MESSAGE DATA LENGTH RECEIVED FROM ECM/PCM

For a complete wiring diagram Refer to Section 8W
e When Monitored:
Continuously, with ignition on.
e Set Condition:
If the Anti-Lock Brakes Module detects bus messages from the Engine Control Module (ECM) or Powertrain
Control Module (PCM) are of improper data length.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES
CAN C BUS CIRCUITS OPEN OR SHORTED

ECM OR PCM DTCs PRESENT

ECM OR PCM

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Using the schematics as a guide, check the Anti-Lock Brakes Module and the ECM or PCM pins, ter-
minals, and connectors for corrosion, damage, and terminal push out. Pay particular attention to all
Communication circuits.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs
With the scan tool, read all active DTCs from all CAN C Bus modules.

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs.
Does the scan tool display any active DTCs related to the conditions listed above?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section.
No >> Go To 3
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3. CHECK IF ECM OR PCM DTCs ARE PRESENT
With the scan tool, read ECM or PCM DTCs.
Are any DTCs present?

Yes >> Diagnose and repair the DTC(s). Refer to 9 - ENGINE - DIAGNOSIS AND TESTING.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Go To 4

4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs
With the scan tool, select Network View and select Advanced.

Is there more than one module with active DTCs “Logged Against” the ECM or PCM?

Yes >> Replace/update the ECM or PCM in accordance with the service information.
Perform POWERTRAIN VERIFICATION TEST. Refer to 9 - ENGINE - DIAGNOSIS AND TESTING.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Using the schematics as a guide, check the Anti-Lock Brakes Module pins, terminals, and connectors
for corrosion, damage, and terminal push out. Pay particular attention to all Communication circuits. If
no problems are found, replace the Anti-Lock Brakes Module in accordance with the Service Informa-
tion.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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U1502-IMPLAUSIBLE MESSAGE DATA LENGTH RECEIVED FROM TCM

For a complete wiring diagram Refer to Section 8W
e When Monitored:
Continuously, with ignition on.
e Set Condition:
If the Anti-Lock Brakes Module detects bus messages from the Transmission Control Module (TCM) are of
improper data length.

Possible Causes

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE

DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES
CAN C BUS CIRCUITS OPEN OR SHORTED

TCM DTCs PRESENT

TCM

ANTI-LOCK BRAKES MODULE

Diagnostic Test

1. VERIFY DTC IS ACTIVE

Turn the ignition on.

With the scan tool, read and record ABS DTCs.

With the scan tool, read and record Environmental Data (EV Data).
With the scan tool, erase ABS DTCs.

Cycle the ignition switch.

With the scan tool, read ABS DTCs.

Does this DTC reset?

Yes >> Go To 2

No >> Using the schematics as a guide, check the Anti-Lock Brakes Module, the BCM, and the TCM pins,
terminals, and connectors for corrosion, damage, and terminal push out. Pay particular attention to all
Communication circuits.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs

With the scan tool, read all active DTCs from all CAN C Bus modules.

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs.
Does the scan tool display any active DTCs related to the conditions listed above?

Yes >> Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section.
No >> Go To 3
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3. CHECK IF TCM DTCs ARE PRESENT
With the scan tool, read TCM DTCs.
Are any TCM DTCs present?

Yes >> Diagnose and repair the DTC(s).
Perform TRANSMISSION VERIFICATION TEST - VER 1.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

No >> Using the schematics as a guide, check the Anti-Lock Brakes Module pins, terminals, and connectors
for corrosion, damage, and terminal push out. Pay particular attention to all Communication circuits. If
no problems are found, replace the Anti-Lock Brakes Module in accordance with the Service Informa-
tion.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
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U1503-IMPLAUSIBLE MESSAGE DATA LENGTH RECEIVED FROM FCM

For a complete wiring diagram Refer to Section 8W
e When Monitored:
Continuously with the ignition on.
e Set Condition:
When the Anti-Lock Brake Module detects an incorrect CAN message from the Front Control Module (FCM).

Possible Causes

FCM CAN BUS DTCS
ANTI-LOCK BRAKE MODULE

Diagnostic Test

1. CHECK IF FCM CAN BUS DTCs ARE PRESENT
With the scan tool, read FCM DTCs.
Are there any FCM CAN BUS DTCs present?

Yes >> Refer to 8-ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and diag-
nose the appropriate symptom.

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).
No >> Replace the Anti-Lock Brakes Module in accordance with the Service Information.
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE).

STANDARD PROCEDURE
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APS VERIFICATION TEST
APS VERIFICATION TEST

1.

1. Make sure that all accessories are turned off and the battery is fully charged.
2. Make sure that all wiring and components are connected.
3. If the module or the pedal assembly was replaced, reprogram the Adjustable Pedals hard stop.
e Move the Adjustable Pedals to full forward and continue to apply the switch for 10 seconds to learn the hard
stop.
e Repeat for the rearward direction.
4. Verify that the Adjustable Pedals System is disabled with the shifter in reverse and with the speed control
engaged.
5. With the scan tool, clear DTCs in all modules.
6. Move the Adjustable Pedals Switch forward and rearward several times.
7. Turn the ignition off for 5 seconds, then turn the ignition on.
8. Using the scan tool, select view DTCs in all modules.

Are there any DTCs present?

Yes >> The repair is not complete. Refer to the symptom list and perform the appropriate diagnostic procedure.
No >> Test complete.
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ABS VERIFICATION TEST — VER 1

1. ABS VERIFICATION TEST — VER 1

WARNING: Ensure braking capability is available before road testing.

NOTE: If the ABM (Anti-Lock Brake Module), SAS (Steering Angle Sensor), Dynamics Sensor was replaced,
it must be initialized using the scan tool. If not initialized, the ABS indicator will flash continuously with no
DTCs. To initialize the ABM and clear offsets have wheels pointing straight ahead and follow the directions
on the scan tool. The drive test requires a 90° turn. If the Dynamics Sensor was replaced, test drive the
vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/hr (6 and
15 m.p.h.).

1. Turn the ignition off.

2. Connect all previously disconnected components and connectors.

3. Ensure all accessories are turned off and the battery is fully charged.

4. Ensure that the ignition is on, with the scan tool, erase all Diagnostic Trouble Codes from All modules. Start the
engine and allow it to run for 2 minutes and fully operate the system that was malfunctioning.

5. Turn the ignition off and wait 5 seconds. Turn the ignition on and using the scan tool, read DTCs from all mod-
ules.

6. If any Diagnostic Trouble Codes are present, return to symptom list and trouble shoot new or recurring symptom.
NOTE: For Sensor Signal and Pump Motor faults, the ABM must sense all 4 wheels at 12 km/h (7.5 mph)
before it will extinguish the ABS indicator.

7. If there are no DTCs present after turning ignition on, road test the vehicle for at least 5 minutes. Perform several
anti-lock braking stops.

8. Again, with the scan tool read DTCs. If any DTCs are present, refer to the Table of Contents in the applicable
Section for the diagnostic test procedure and troubleshoot the new or recurring symptom.

9. If there are no Diagnostic Trouble Codes (DTCs) present, and the customer’s concern can no longer be dupli-
cated, the repair is complete.

Are any DTCs present or is the original concern still present?

Yes >> Repair is not complete, refer to appropriate symptom.
No >> Repair is complete.
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BRAKES - ABS SERVICE INFORMATION

DESCRIPTION

ANTILOCK BRAKE SYSTEM WITH TRACTION CONTROL - MK25

Early launch vehicles use the MK25 Antilock braking
system (ABS). This system, a combined ABS and
Traction Control system is standard on some vehicles
and optional on others.

This antilock brake system uses components of the
base brake system, but also features the following
components:
e Integrated Control Unit (ICU) - Includes Hydraulic
Control Unit (HCU) (2) and Antilock Brake Mod-
ule (ABM) (3)
e Wheel Speed Sensors (WSS) - Four sensors
(one at each wheel)

81118725

ABS

The purpose of the antilock brake system (ABS) is to prevent wheel lockup under braking conditions on virtually any
type of road surface. Antilock braking is desirable because a vehicle that is stopped without locking the wheels
retains directional stability and some steering capability. This allows the driver to retain greater control of the vehicle
during braking.

ALL-SPEED TRACTION CONTROL

The traction control system is an all-speed traction control. All-Speed Traction Control enhances mobility and pre-
vents wheel slip when accelerating on slippery surfaces. Depending on how slippery, an automatically activated
Winter Mode feature will select lower transmission up-shift speeds. It also provides a measure of directional stability
control. Using the wheel-speed sensors, it can detect excessive yaw and help keep the car on the intended course,
as for instance, when accelerating around a curve.

With rear-wheel drive, All-Speed Traction Control is effective up to 85 mph (137 km/h); with AWD, All-Speed Traction
Control is effective up to 45 mph (72 km/h), which is common among competitive AWD vehicles with traction control.
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ANTILOCK BRAKE SYSTEM WITH TRACTION CONTROL - MK25E

Later launch vehicles uses the MK25E Antilock brak-
ing system (ABS). This system, a combined ABS and
Traction Control system is standard on some vehicles
and optional on others.

This antilock brake system uses components of the
base brake system, but also features the following
components:
e Integrated Control Unit (ICU) - Includes Hydraulic
Control Unit (HCU) (2) and Antilock Brake Mod-
ule (ABM) (1)
e Wheel Speed Sensors (WSS) - Four sensors
(one at each wheel)

8140e15e

ABS

The purpose of the antilock brake system (ABS) is to prevent wheel lockup under braking conditions on virtually any
type of road surface. Antilock braking is desirable because a vehicle that is stopped without locking the wheels
retains directional stability and some steering capability. This allows the driver to retain greater control of the vehicle
during braking.

ALL-SPEED TRACTION CONTROL

The traction control system is an all-speed traction control. All-Speed Traction Control enhances mobility and pre-
vents wheel slip when accelerating on slippery surfaces. Depending on how slippery, an automatically activated
Winter Mode feature will select lower transmission up-shift speeds. It also provides a measure of directional stability
control. Using the wheel-speed sensors, it can detect excessive yaw and help keep the car on the intended course,
as for instance, when accelerating around a curve.

With rear-wheel drive, All-Speed Traction Control is effective up to 85 mph (137 km/h); with AWD, All-Speed Traction
Control is effective up to 45 mph (72 km/h), which is common among competitive AWD vehicles with traction control.

ELECTRONIC STABILITY PROGRAM - MK25

ESP® (Electronic Stability Program), which includes a Brake Assist feature, is standard on some models and
optional on others. ESP aids the driver in maintaining vehicle directional stability. ESP will do whatever can be done,
within the limits of available traction, to keep the car on course.
ESP uses the ABS with Traction Control along with the following components to operate:
e Active Brake Booster
Brake Pressure Switch
Dynamics (ESP) Sensor
Travel Sensor
Steering Angle Sensor (SAS)
The Active Brake Booster is part of the Power Brake Booster. The Brake Pressure Switch is mounted to the bottom
of the Master Cylinder. The Dynamics Sensor that is mounted under the center console, which is near the center of

gravity of the car for effective sensing. The Travel Sensor is mounted in the Power Brake Booster. The Steering
Angle Sensor is located in the steering column.
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ELECTRONIC STABILITY PROGRAM - MK25E

ESP® (Electronic Stability Program), which includes a Brake Assist feature, is standard on some models and
optional on others. ESP aids the driver in maintaining vehicle directional stability. ESP will do whatever can be done,
within the limits of available traction, to keep the car on course.

ESP uses the ABS with Traction Control (MK25E) along with the following components to operate:
e Dynamics (ESP) Sensor
e Steering Angle Sensor (SAS)

The Dynamics Sensor that is mounted under the center console, which is near the center of gravity of the car for
effective sensing. The Steering Angle Sensor is located in the steering column.

NOTE: Some components that were necessary with earlier ESP systems are not necessary on vehicles
equipped with the MK25E system.

ESP can be turned off by using the ESP Off switch. When the ESP Off switch is depressed and released, turning
ESP off, it does not completely turn the system off. The ESP system reduces torque management to a lesser
amount, but ESP function can still occur if the system perceives the need.

SRT8 (with MK25E ABS) and Police Package equipped vehicles have what is known as three-mode ESP. When the
ESP Off switch is depressed and quickly released, the system turns off ESP like any other model, but if the switch
is held down for a period of five seconds or longer before releasing, the ESP system further reduces the amount of
torque management provided. The system can be returned to “normal” by briefly pressing and releasing the ESP Off
switch.

ELECTRONIC VARIABLE BRAKE PROPORTIONING

Vehicles equipped with ABS use electronic variable brake proportioning (EVBP) to balance front-to-rear braking. The
EVBP is used in place of a rear proportioning valve. The EVBP system uses the ABS system to control the slip of
the rear wheels in partial braking range. The braking force of the rear wheels is controlled electronically by using the
inlet and outlet valves located in the integrated control unit (ICU).

EVBP activation is invisible to the customer since there is no pump motor noise or brake pedal feedback.

OPERATION
ANTILOCK BRAKE SYSTEM WITH TRACTION CONTROL

ABS

There are a few performance characteristics of the Antilock Brake System (ABS) that may at first seem abnormal,
but in fact are normal. These characteristics are described below.

NORMAL BRAKING

Under normal braking conditions, the ABS functions the same as a standard base brake system with a diagonally
split master cylinder and conventional vacuum assist.

ABS BRAKING

ABS operation is available at all vehicle speeds above 3-5 mph. If a wheel locking tendency is detected during a
brake application, the brake system enters the ABS mode. During ABS braking, hydraulic pressure in the four wheel
circuits is modulated to prevent any wheel from locking. Each wheel circuit is designed with a set of electric sole-
noids to allow modulation, although for vehicle stability, both rear wheel solenoids receive the same electrical signal.
Wheel lockup may be perceived at the very end of an ABS stop and is considered normal.

During an ABS event, the integrated control unit (ICU) regulates hydraulic pressure at all four of the vehicle’s
wheels.

The hydraulic pressure at each front wheel is controlled independently (relative to the amount of slip at each wheel)
in order to maximize the braking force generated by the front brakes. The rear wheels are controlled such that the
hydraulic pressure at either rear wheel does not exceed that of the highest slip rear wheel in order to maintain
vehicle stability.
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The system can build and release pressure at each wheel, depending on signals generated by the wheel speed
sensors (WSS) at each wheel and received at the Antilock Brake Module (ABM).

NOISE AND BRAKE PEDAL FEEL

During ABS braking, some brake pedal movement may be felt. In addition, ABS braking will create ticking, popping,
or groaning noises heard by the driver. This is normal and is due to pressurized fluid being transferred between the
master cylinder and the brakes. If ABS operation occurs during hard braking, some pulsation may be felt in the
vehicle body due to fore and aft movement of the suspension as brake pressures are modulated.

At the end of an ABS stop, ABS is turned off when the vehicle is slowed to a speed of 3—4 mph. There may be a
slight brake pedal drop anytime that the ABS is deactivated, such as at the end of the stop when the vehicle speed
is less than 3 mph or during an ABS stop where ABS is no longer required. These conditions exist when a vehicle
is being stopped on a road surface with patches of ice, loose gravel, or sand on it. Also, stopping a vehicle on a
bumpy road surface activates ABS because of the wheel hop caused by the bumps.

TIRE NOISE AND MARKS

Although the ABS system prevents complete wheel lockup, some wheel slip is desired in order to achieve optimum
braking performance. Wheel slip is defined as follows: 0 percent slip means the wheel is rolling freely and 100
percent slip means the wheel is fully locked. During brake pressure modulation, wheel slip is allowed to reach up to
25-30 percent. This means that the wheel rolling velocity is 25-30 percent less than that of a free rolling wheel at
a given vehicle speed. This slip may result in some tire chirping, depending on the road surface. This sound should
not be interpreted as total wheel lockup.

Complete wheel lockup normally leaves black tire marks on dry pavement. The ABS will not leave dark black tire
marks since the wheel never reaches a fully locked condition. However, tire marks may be noticeable as light
patched marks.

START-UP AND DRIVE-OFF CYCLES

When the ignition is turned on, a popping sound and a slight brake pedal movement may be noticed. The ABS
warning lamp will also be on for up to 5 seconds after the ignition is turned on.

When the vehicle is first driven off, a humming may be heard or felt by the driver at approximately 12—-25 mph
(20-40 km/h). All of these conditions are a normal function of ABS as the system is performing a diagnosis check.

PREMATURE ABS CYCLING

Symptoms of premature ABS cycling include: clicking sounds from the solenoid valves; pump/motor running; and
pulsations in the brake pedal. Premature ABS cycling can occur at any braking rate of the vehicle and on any type
of road surface. Neither the red BRAKE indicator lamp, nor the amber ABS indicator lamp, illuminate and no faults
are stored in the ABM.

Premature ABS cycling is a condition that needs to be correctly assessed when diagnosing problems with the
antilock brake system. It may be necessary to use a scan tool to detect and verify premature ABS cycling.

Check the following common causes when diagnosing premature ABS cycling: damaged wheel bearings (causing
tone wheel issues); damaged wheel bearing housings where wheel speed sensors mount; and loose wheel speed
sensor mounting bolts.

After diagnosing the defective component, repair or replace it as required. When the component repair or replace-
ment is completed, test drive the vehicle to verify that premature ABS cycling has been corrected.

ALL-SPEED TRACTION CONTROL

Traction control systems sense impending wheel spin based on a model of the rate of change of wheel speed under
normal traction conditions. The All-Speed Traction Control uses signals from the same wheel speed sensors as ABS
to determine when to apply the brakes to one or more wheels and when to reduce engine torque output using the
electronic throttle control (ETC) to prevent wheel slip during acceleration. Throttle control makes the vehicle less
reliant on brake application alone to maintain traction, increasing the operating speed range and more closely mod-
ulates speed, resulting in smoother operation. With All-Speed Traction Control reducing engine torque as well as
applying the brakes, it is possible to achieve almost seamless torque application at the wheels.

If the wheel slip is severe enough to require throttle intervention, All-Speed Traction Control will reduce engine
torque and sometimes upshift the transmission to avoid the condition. In milliseconds, All-Speed Traction Control



5-390 BRAKES - ABS SERVICE INFORMATION LX

interrogates the engine control system to determine the current torque output, determines how much the torque
output the current conditions will allow, and signals this requirement to the engine control system, which reduces the
torque by partially closing the throttle. With execution of the torque reduction, the brake system reduces brake pres-
sure to make the transition smooth, while maintaining forward progress. By reducing engine power, braking effec-
tiveness is maintained and the system can operate throughout the normal vehicle speed range. That is why the
system is identified as providing “all-speed” traction control.

With AWD, where front-wheel slip can occur, the degree of throttle intervention is relatively less than with rear-wheel
drive. The difference in speed capability and the degree of throttle intervention between rear-wheel drive and all-
wheel drive is due to the fact that non-driven front wheels on a rear-wheel drive vehicle give the system an accurate
vehicle speed reference on which to base responses. With AWD, the possibility that the front wheels may also be
slipping makes appropriate corrective action more difficult to determine, thus limiting the effective speed range. Off-
setting this is the fact that loss of traction is less likely with AWD because torque is transmitted through all four
wheels to begin with. In actual driving situations on snow or ice, the rear-wheel drive and AWD systems respond in
essentially the same way up to the 45 mph (72 km/h) limit of the AWD system.

When severe wheel slippage is detected (as on snow-covered roads), the Winter Mode feature of All-Speed Traction
Control causes the transmission to up-shift to higher gears at lower speeds than normal. Once a slippery launch
condition is detected, the transmission will remain in Winter Mode for a minimum of three minutes. After that, if the
road is providing normal traction, the system returns to providing normal up-shifts.

ELECTRONIC STABILITY PROGRAM - MK25

To determine whether the car is responding properly to cornering commands, ESP uses steering wheel angle, yaw
(turning) rate and lateral acceleration sensors (combined into Dynamics Sensor). Using signals from these sensors,
in addition to individual wheel speed sensor signals, the system determines appropriate brake and throttle actions.
Once initiated, ESP operates much like All-Speed Traction Control, except that the goal is directional stability. If the
vehicle yaw response, or rate of turning, is inconsistent with the steering angle and vehicle speed indications, the
ESP system applies the brakes and, if necessary closes the throttle, to restore control. This occurs whether the
vehicle is turning too rapidly (oversteering) or not rapidly enough (understeering).

ESP notifies the active brake booster electronically of the need for maximum output. A solenoid opens a valve in the
booster that immediately applies maximum boost to the master cylinder. A travel sensor in the booster detects the
rate and travel of the brake pedal. Above the threshold of an “extreme” brake application, ESP activates the sole-
noid, thus applying maximum available hydraulic pressure to the brakes. In this type of situation, stopping distance
is determined by the ABS system based on available traction, rather than the amount of force that the driver can
exert on the brake pedal. This becomes the deciding factor in how quickly the vehicle will stop.

ELECTRONIC STABILITY PROGRAM - MK25E

To determine whether the car is responding properly to cornering commands, ESP uses steering wheel angle, yaw
(turning) rate and lateral acceleration sensors (combined into Dynamics Sensor). Using signals from these sensors,
in addition to individual wheel speed sensor signals, the system determines appropriate brake and throttle actions.
Once initiated, ESP operates much like All-Speed Traction Control, except that the goal is directional stability. If the
vehicle yaw response, or rate of turning, is inconsistent with the steering angle and vehicle speed indications, the
ESP system applies the brakes and, if necessary closes the throttle, to restore control. This occurs whether the
vehicle is turning too rapidly (oversteering) or not rapidly enough (understeering).

ELECTRONIC VARIABLE BRAKE PROPORTIONING

Upon entry into EVBP the inlet valve for the rear brake circuit is switched ON so that the fluid supply from the
master cylinder is shut off. In order to decrease the rear brake pressure, the outlet valve for the rear brake circuit
is pulsed. This allows fluid to enter the low pressure accumulator (LPA) in the Hydraulic Control Unit (HCU) resulting
in a drop in fluid pressure to the rear brakes. In order to increase the rear brake pressure, the outlet valve is
switched off and the inlet valve is pulsed. This increases the pressure to the rear brakes. This back-and-forth pro-
cess will continue until the required slip difference is obtained. At the end of EVBP braking (brakes released) the
fluid in the LPA drains back to the master cylinder by switching on the outlet valve and draining through the inlet
valve check valve. At the same time the inlet valve is switched on in case of another brake application.

The EVBP will remain functional during many ABS fault modes. If both the red BRAKE and amber ABS warning
indicators are illuminated, the EVBP may not be functioning.



LX BRAKES - ABS SERVICE INFORMATION 5 - 391

STANDARD PROCEDURE
ANTILOCK BRAKE SYSTEM BLEEDING

The base brake’s hydraulic system must be bled anytime air enters the hydraulic system. The ABS must always be
bled anytime it is suspected that the HCU has ingested air.

Brake systems with ABS must be bled as two independent braking systems. The non-ABS portion of the brake
system with ABS is to be bled the same as any non-ABS system.

The ABS portion of the brake system must be bled separately. Use the following procedure to properly bleed the
brake hydraulic system including the ABS.

NOTE: During the brake bleeding procedure, be sure the brake fluid level remains close to the FULL level in
the master cylinder fluid reservoir. Check the fluid level periodically during the bleeding procedure and add
Mopar® DOT 3 brake fluid as required.

BLEEDING

When bleeding the ABS system, the following bleeding sequence must be followed to insure complete and adequate
bleeding.

1. Make sure all hydraulic fluid lines are installed and properly torqued.

2. Connect the scan tool to the diagnostics connector. The diagnostic connector is located under the lower steering
column cover to the left of the steering column.

3. Using the scan tool, check to make sure the ABM does not have any fault codes stored. If it does, clear them.

WARNING: When bleeding the brake system wear
safety glasses. A clear bleed tube (1) must be
attached to the bleeder screws and submerged in
a clear container filled part way with clean brake
fluid (2). Direct the flow of brake fluid away from
yourself and the painted surfaces of the vehicle.
Brake fluid at high pressure may come out of the
bleeder screws when opened.

81209e57

NOTE: Pressure bleeding is recommended to bleed the base brake system to ensure all air is removed from
system. Manual bleeding may also be used, but additional time is needed to remove all air from system.

4. Bleed the base brake system. (Refer to 5 - BRAKES - BASE - STANDARD PROCEDURE)

5. Using the scan tool, select ECU VIEW, followed by ABS MISCELLANEOUS FUNCTIONS to access bleeding.
Follow the instructions displayed. When finished, disconnect the scan tool and proceed.

6. Bleed the base brake system a second time. Check brake fluid level in the reservoir periodically to prevent emp-
tying, causing air to enter the hydraulic system.
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7. Fill the master cylinder fluid reservoir (1) to the
MAX level.

8. Test drive the vehicle to be sure the brakes are
operating correctly and that the brake pedal does
not feel spongy.

SPECIFICATIONS
ABS FASTENER TORQUE

LX

WARNING USE ONLY
MAX DOT3 BRAKE FLUID
FROM A SEALED
CONTAINER

81371614

(Refer to 5 - BRAKES - BASE - SPECIFICATIONS - BRAKE FASTENER TORQUE)
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SENSOR-DYNAMICS (ESP)
DESCRIPTION

The Yaw Rate and Lateral Acceleration Sensors are
housed into one unit known as the Dynamics Sensor.
The sensor is used to measure side-to-side (Lateral)
motion and vehicle rotational sensing (how fast the
vehicle is turning - Yaw).

Yaw and Lateral Acceleration Sensors cannot be ser-
viced separately. The entire Dynamics Sensor must be
replaced when necessary.

REMOVAL

1. Disconnect and isolate battery negative cable (2)
from battery post.

2. Remove floor console. (Refer to 23 - BODY/INTE-

RIOR/FLOOR CONSOLE - REMOVAL)
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3.

4.
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Disconnect wiring harness (1) connector at sensor
3).

Remove nuts (2) mounting sensor (3) to floor pan
tunnel (4).

Remove dynamics sensor (3) from vehicle.

INSTALLATION

1.

2.

3.

Install dynamics sensor (3) over studs mounted to
floor pan tunnel (4).

Install mounting nuts (2). Tighten nuts to 12 N-m
(110 in. Ibs.) torque.

Connect wiring harness (1) connector to module
3).

Install floor console. (Refer to 23 - BODY/INTERI-
OR/FLOOR CONSOLE - INSTALLATION)

81379fe0
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5. Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

6. Perform Verification Test and clear any faults.
(Refer to 5 - BRAKES - DIAGNOSIS AND
TESTING)

8133bb50
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SENSOR-BRAKE PRESSURE - MK25

REMOVAL
BRAKE PRESSURE SENSOR

1. Disconnect wiring harness (6) connector from pres-
sure sensor (5).

2. Remove pressure sensor (1) on bottom of master
cylinder.

LX

8137c1b0
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BRAKE PRESSURE SENSOR - SRTS8

1. Disconnect wiring harness connector (4) from pres-

sure sensor (3) below master cylinder (1). Q
2. Remove pressure sensor (3) from fitting in primary o [_‘
N

brake tube (2).
R AN

815c3793

INSTALLATION
BRAKE PRESSURE SENSOR

1. Install pressure sensor (1) on bottom of master cyl-
inder. Tighten sensor to 28 N-m (250 in. Ibs.)
torque.

813aabe8
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2. Connect wiring harness (6) connector to pressure
switch (5).

3. Fill master cylinder fluid reservoir (1) with clean,
fresh Mopar® Brake Fluid or equivalent.

4. Perform Verification Test and clear any faults.
(Refer to 5 - BRAKES - DIAGNOSIS AND
TESTING)

LX

8137¢c1b0

WARNING USE ONLY
DOT3 BRAKE FLUID
FROM A SEALED
CONTAINER

81371614
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BRAKE PRESSURE SENSOR - SRTS8

1. Install pressure sensor (3) into fitting on primary
brake tube (2) below master cylinder (1). Tighten N
switch to 28 N-m (250 in. Ibs.) torque. o j
2. Connect wiring harness connector (4) to pressure __ ]
sensor (3). o &

815c3793

3. Fill master cylinder fluid reservoir (1) with clean,
fresh Mopar® Brake Fluid or equivalent.

4. Perform Verification Test and clear any faults.
(Refer to 5 - BRAKES - DIAGNOSIS AND
TESTING)

WARNING USE ONLY
DOT3 BRAKE FLUID
FROM A SEALED
CONTAINER

81371614
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SENSOR-TRAVEL - MK25
REMOVAL

CAUTION: Vacuum in power brake booster must be pumped down (removed) before removing master cyl-
inder from power brake booster. This is necessary to prevent power brake booster from sucking in any
contamination as master cylinder is removed. This can be done simply by pumping brake pedal, with vehi-
cle’s engine not running, until a firm feeling brake pedal is achieved.

1. With engine not running, pump brake pedal until a firm pedal is achieved (4-5 strokes).

2. Disconnect and isolate battery negative cable (2)
from battery post.

8133bb50

3. Disconnect wiring harness (6) connector at pedal
travel sensor (7) on power brake booster (3).

8137¢c1b0
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4. Using a small screwdriver, remove sensor retaining
ring (1).
5. Pull travel sensor straight out of booster.

INSTALLATION

CAUTION: Before installing new pedal travel sen-
sor, replace O-ring (2) inside booster opening.
Sparingly lubricate NEW O-ring with brake fluid.
Use care not to lose O-ring inside booster.

1. Install NEW sensor retaining ring (1) in groove on
booster.

BRAKES - ABS SERVICE INFORMATION 5 - 401
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2. Align sensor keyway with notch in top of sensor
mount on booster housing, then install pedal travel
sensor (2). The sensor will snap into place past the
retaining ring (1).

3. Connect wiring harness (6) connector to pedal
travel sensor (7).

4. Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

LX
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5. Perform Verification Test and clear any faults. (Refer to 5 - BRAKES - DIAGNOSIS AND TESTING)
6. Start vehicle and check for vacuum leaks around sensor. Correct as necessary.
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SENSOR-STEERING ANGLE
REMOVAL

WARNING: BEFORE SERVICING THE STEERING COLUMN THE AIRBAG SYSTEM MUST BE DISARMED.
REFER TO ELECTRICAL RESTRAINT SYSTEM FOR SERVICE PROCEDURES. FAILURE TO DO SO MAY
RESULT IN ACCIDENTAL DEPLOYMENT OF THE AIRBAG AND POSSIBLE PERSONAL INJURY.

CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column.

Position the front wheels straight ahead.
Fully extend or pull out adjustable steering column.
Disconnect the negative (ground) cable from the battery.

Remove the airbag (3) from the steering wheel (1).
(Refer to 8 - ELECTRICAL/RESTRAINTS/DRIVER
AIRBAG - REMOVAL).

M wbd R

81451fa7

5. Remove the steering wheel mounting bolt (2) then
remove the steering wheel (1).

-
81451fab
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6. Remove the clock spring screws (1), (Refer to 8 -
ELECTRICAL/RESTRAINTS/CLOCKSPRING -
REMOVAL).

8135aac1

7. Remove the steering angle sensor (3) screws.

8135aaf5

8. Remove the steering angle sensor (1) from the col-
umn (2).

8135aaf1
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INSTALLATION

1. Install the steering angle sensor (1) to the SCCM
2).

2. Tighten the screws securing the steering angle
sensor (3) to the SCCM.

LX
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3. Install the clockspring and tighten the screws (1).
(Refer to 8 - ELECTRICAL/RESTRAINTS/CLOCK-
SPRING - REMOVAL)

8135aac1

4. Align the spline on the steering wheel hub to the
steering column shaft.

5. Slide the steering wheel (1) onto the shaft and
install a new mounting bolt (2). Tighten the bolt to
61 N-m (45 ft. Ibs.).

6. Install the airbag (3) on the steering wheel (1).
(Refer to 8 - ELECTRICAL/RESTRAINTS/DRIVER
AIRBAG - INSTALLATION)

81451fa7
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7. Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

8. Perform Verification Test and clear any faults.
(Refer to 5 - BRAKES - DIAGNOSIS AND TEST-
ING)

9. Test the operation of the horn, lights and any other
functions that are steering column operated.

LX
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SENSOR-FRONT WHEEL SPEED
DESCRIPTION

One wheel speed sensor is mounted to each knuckle.
The wheel speed sensor, using a tone wheel attached
to the hub and bearing (RWD) or front half shaft
(AWD) as a trigger mechanism, communicates with
the Antilock Brake Module, informing it of that wheel’s
speed.

The head of the front wheel speed sensor used on
Rear-Wheel-Drive (RWD) vehicles mounts to the
inside of the knuckle.

The head of the front wheel speed sensor used on All-
Wheel-Drive (AWD) vehicles mounts to the rear of the
knuckle.

Vehicles without antilock brakes are equipped with
one front wheel speed sensor. It is attached to the
right front knuckle and is used to provide wheel speed
sense to various vehicle systems.

REMOVAL
AWD
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1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)
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2. Remove sensor cable routing clip (2) from brake
hose bracket (3).

NOTE: To release sensor connector from body wir-
ing harness connector (1) in following step, move
retaining clip (2) as indicated here, then pull sen-
sor connector (3) outward.

3. Remove sensor connector (1) from body wiring
harness connector (4).
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4. Remove screw (1) fastening wheel speed sensor
(2) to knuckle (4). Pull sensor head out of knuckle.

5. Remove wheel speed sensor cable routing clip (3)
from knuckle (4).

6. Remove wheel speed sensor (2).

RWD
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1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)

2. Remove sensor cable routing clip (2) from brake
hose bracket (3).
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NOTE: To release sensor connector from body wir-
ing harness connector (1) in following step, move
retaining clip (2) as indicated here, then pull sen-
sor connector (3) outward.

3. Remove sensor connector (1) from body wiring
harness connector (4).

4. Remove screw (3) fastening wheel speed sensor to
knuckle (1). Pull sensor head (4) out of knuckle.

5. Remove wheel speed sensor cable routing clip (2)
from brake hose routing bracket (5).

LX
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INSTALLATION
AWD

1. Install wheel speed sensor (2) head into knuckle

(4) and install mounting screw (1). Tighten screw to
11 N-m (95 in. Ibs.) torque. e

2. Attach wheel speed sensor cable and routing clip

(3) to knuckle (4). 9
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3. Attach sensor cable routing clip (2) to brake hose
bracket (3).

4. Connect sensor connector (1) to body wiring har-
ness connector (4). When installing connector,
make sure retaining clip on body connector is prop-
erly in place and sensor connect cannot be pulled
out.

5. Lower vehicle.

6. Perform Verification Test and clear any faults.
(Refer to 5 - BRAKES - DIAGNOSIS AND
TESTING)

8141705
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RWD

1.

Install wheel speed sensor head (4) into knuckle
and install mounting screw (3). Tighten screw to 11
N-m (95 in. Ibs.) torque.

Attach wheel speed sensor cable and routing clip
(2) to brake hose routing bracket (5).

Attach sensor cable routing clip (2) to brake hose
bracket (3).

. Connect sensor connector (1) to body wiring har-

ness connector (4). When installing connector,
make sure retaining clip on body connector is prop-
erly in place and sensor connect cannot be pulled
out.

Lower vehicle.

Perform Verification Test and clear any faults.
(Refer to 5 - BRAKES - DIAGNOSIS AND
TESTING)

LX
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SENSOR-REAR WHEEL SPEED
DESCRIPTION

One wheel speed sensor (3) is mounted to the rear of
each rear knuckle. The wheel speed sensor, using a
tone wheel attached to the rear axle half shaft as a
trigger mechanism, communicates with the Antilock
Brake Module, informing it of that wheel’'s speed.

\
NN grgotelc

REMOVAL
1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE)

NOTE: To release sensor connector from body wir-
ing harness connector (1) in following step, move
retaining clip (2) as indicated here, then pull sen-
sor connector (3) outward.

813b1dea
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2. Remove sensor connectors (3 and 4) from body
wiring harness connector (1) located in luggage
compartment floor pan (2).

3. Separate left sensor connector (4) from right sen-
sor connector (3).

813b14c5

4. If removing left sensor, unclip sensor cable (3) from

routing clip near body connector (1).

5. If removing left sensor, unclip sensor cable (1) from
routing clips (2) along rear of crossmember near
rear differential (3).

813b1e6ec
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6. If removing left sensor, unclip sensor cable (2) from
routing clip (1) above toe link mount on rear cross-
member.

7. Unclip sensor cable (2) from routing clips (3) along
toe link.

8. Unclip sensor cable at rear brake rotor shield (1).

9. Remove screw (2) fastening sensor head (3) to
rear knuckle.

10. Remove wheel speed sensor.

BRAKES - ABS SERVICE INFORMATION
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INSTALLATION

1. Insert wheel speed sensor head (3) into mounting
hole in rear of knuckle.

2. Install screw (2) fastening sensor head (3) to rear
knuckle. Tighten Screw to 11 N-m (100 in. Ibs.)
torque.

3. Install sensor cable at rear brake rotor shield (1).

4. Clip sensor cable (2) to routing clips (3) along toe
link.

5. If installing left sensor, clip sensor cable (2) to rout-
ing clip (1) above toe Ilink mount on rear
crossmember.

LX
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6. If installing left sensor, clip sensor cable (1) to rout-
ing clips (2) along rear of crossmember near rear
differential (3).

7. If installing left sensor, clip sensor cable (3) to rout-
ing clip near body connector (1).

8. Match left sensor connector (4) to right sensor con-
nector (3) to make one connector.

9. Insert sensor connectors (3 and 4) into body wiring
harness connector (1) located in luggage compart-
ment floor pan (2). When installing connector,
make sure retaining clip on body connector is prop-
erly in place and sensor connector cannot be
pulled out.
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SWITCH-ESP

DESCRIPTION

The ESP Off Switch is located in the Instrument Panel
Switch Pod in the center of the instrument panel. The
ESP Off switch turns the Electronic Stability Program
off whenever the switch is depressed. Depressing the
switch a second time turns the ESP back on. The
switch resets itself each time the ignition is cycled.

When the ESP Off switch is depressed and released,
turning ESP off, it does not completely turn the system
off. The ESP system reduces torque management to a
lesser amount, but ESP function can still occur if the
system perceives the need.

SRT8 (with MK25E ABS) and Police Package INEX IEl Il

equipped vehicles have what is known as three-mode

ESP. When the ESP Off switch is depressed and
quickly released, the system turns off ESP like any (

N
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other model, but if the switch is held down for a period
of five seconds or longer before releasing, the ESP
system further reduces the amount of torque manage-
ment provided. The system can be returned to “nor-
mal” by briefly pressing and releasing the ESP Off switch.

The ESP Off switch is serviced as part of the Instrument Panel Switch Pod.

REMOVAL

The ESP Off switch is serviced as part of the Instrument Panel Switch Pod. (Refer to 8 - ELECTRICAL/INSTRU-
MENT CLUSTER/INSTRUMENT PANEL SWITCH POD - REMOVAL)

INSTALLATION

The ESP Off switch is serviced as part of the Instrument Panel Switch Pod. (Refer to 8 - ELECTRICAL/INSTRU-
MENT CLUSTER/INSTRUMENT PANEL SWITCH POD - INSTALLATION)
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SWITCH-TRACTION CONTROL/ASR

DESCRIPTION

The Traction Control Off Switch (TCS OFF or ASR
OFF on Export vehicles) is part of the Instrument
Panel Switch Pod located in the center of the instru-
ment panel. The traction control Off switch turns the
traction control off whenever the switch is depressed. . (g}, ZfI?BsAG TCS
Depressing the switch a second time turns the traction A '(2 OFF OFF
control back on. The switch resets itself each time the J
ignition is cycled.
The traction control Off switch is serviced as part of 813f204b
the Instrument Panel Switch Pod.
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REMOVAL

The traction control Off switch is serviced as part of the Instrument Panel Switch Pod. (Refer to 8 - ELECTRICAL/
INSTRUMENT CLUSTER/INSTRUMENT PANEL SWITCH POD - REMOVAL)

INSTALLATION

The traction control Off switch is serviced as part of the Instrument Panel Switch Pod. (Refer to 8 - ELECTRICAL/
INSTRUMENT CLUSTER/INSTRUMENT PANEL SWITCH POD - INSTALLATION)
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BOOSTER-ACTIVE BRAKE - MK25
DESCRIPTION

The active brake booster is part of the Electronic Stability Program (ESP). It is serviced as part of the power brake
booster. For more information on ESP, (Refer to 5 - BRAKES - DESCRIPTION).
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HYDRAULIC CONTROL UNIT

REMOVAL

To remove the HCU, the ICU must be removed and disassembled. (Refer to 5 - BRAKES/HYDRAULIC/MECHAN-
ICAL/ICU (INTEGRATED CONTROL UNIT) - REMOVAL) (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ICU
(INTEGRATED CONTROL UNIT) - DISASSEMBLY)

INSTALLATION

To install the HCU, assemble and install the ICU. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ICU (INTE-
GRATED CONTROL UNIT) - ASSEMBLY) (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ICU (INTEGRATED
CONTROL UNIT) - INSTALLATION)
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INTEGRATED CONTROL UNIT - MK25
REMOVAL

LX

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Disconnect and isolate battery negative cable (2)
from battery post.

2. Using a brake pedal holding tool, depress brake
pedal past its first inch of travel and hold it in this
position. Holding pedal in this position will isolate
master cylinder from hydraulic brake system and
will not allow brake fluid to drain out of brake fluid
reservoir while brake lines are open.

3. Remove brake tubes (1, 2, 3 and 10) at hydraulic
control unit (5).

8133bb50

8137c31b
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4. Remove remaining brake tubes (1 and 3) at
hydraulic control unit.

5. Disconnect 47-way wiring connector (5) at antilock
brake module (ABM) (6).

8137c3ae

6. Pull up on unit (5) and remove from mounting
grommets (8).

{
8137¢31b

DISASSEMBLY

1. Remove two screws attaching mounting bracket to HCU. Remove bracket.
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2. Remove three screws (2) attaching ABM (1).

3. Remove ABM (1) from HCU (3).

LX

81118759
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ASSEMBLY

1. Align ABM solenoids and pump/motor wiring con-
nector (4) with HCU valves (2) and connector pas-
sage. Slide ABM (1) onto HCU (3).

2. Install three screws (2) attaching ABM (1). Tighten
screws to 2 N-m (17 in. Ibs.) torque.

3. Attach mounting bracket to HCU. Install two mount-
ing bracket attaching screws and tighten to 11 N-m
(97 in. Ibs.) torque.

4. Install ICU in vehicle. (Refer to 5 - BRAKES/HY-

DRAULIC/MECHANICAL/ICU (INTEGRATED CON-
TROL UNIT) - INSTALLATION)
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INSTALLATION

1. Install unit (5), pushing mounting bracket down into
mounting grommets (8) located in body of vehicle.

2. Connect 47-way wiring connector (5) at antilock
brake module (ABM) (6).

3. Install brake tubes to rear (1 and 3) at hydraulic
control unit. Tighten tube nuts to 20 N-m (177 in.
Ibs.) torque.

LX

8137c3ae




LX

4. Install brake tubes (1, 2, 3 and 10) at hydraulic
control unit (5). Tighten tube nuts to 20 N-m (177
in. Ibs.) torque.

5. Remove brake pedal holding tool.

6. Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

7. Fill and bleed (1) base brake hydraulic system and
ABS. (Refer to 5 - BRAKES - STANDARD PROCE-
DURE)

8. Perform Verification Test and clear any faults.
(Refer to 5 BRAKES DIAGNOSIS AND
TESTING)

BRAKES - ABS SERVICE INFORMATION 5 - 429
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INTEGRATED CONTROL UNIT - MK25E
DESCRIPTION

NOTE: Later launch vehicles use the MK25E
Antilock Braking System (ABS). The MK25E ICU
can be easily identified by the brake tube ports on
two sides as shown instead of on one side as
used on previous systems.

The Hydraulic Control Unit (HCU) (2) and the Antilock
Brake Module (ABM) (1) used with this antilock brake
system are combined (integrated) into one unit, which
is called the Integrated Control Unit (ICU).
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The ICU (1) is located in the engine compartment,
mounted to a bracket that is attached to the right side
rail through the use of isolation grommets (2).

816a77d2

The ABS with traction control ICU consists of the following components: the ABM, eight (build/decay) solenoid
valves (four inlet valves and four outlet valves), two traction control solenoid valves, two hydraulic shuttle valves,
valve block, fluid accumulators, a pump, and an electric pump/motor.

The replaceable components of the ICU are the HCU and the ABM. No attempt should be made to service any
components of the HCU or ABM.

For additional information on the ABM, (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ANTILOCK
BRAKE MODULE - DESCRIPTION).
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REMOVAL

NOTE: Before proceeding, (Refer to 5 - BRAKES - WARNING) (Refer to 5 - BRAKES - CAUTION).

1. Disconnect and isolate battery negative cable (2)
from battery post.

2. Using a brake pedal holding tool, depress brake
pedal past its first inch of travel and hold it in this
position. Holding pedal in this position will isolate
master cylinder from hydraulic brake system and
will not allow brake fluid to drain out of brake fluid
reservoir while brake lines are open.

3. Remove primary (4) and secondary (1) brake tubes
(from master cylinder) at hydraulic control unit (7).

4. Remove remaining brake tubes (2, 3, 5, 6) at
hydraulic control unit (7).

816b0a54
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NOTE: Use this figure in the following step to
release the ABM harness connector cover. It
shows the location of the release tabs.

814554e1

5. Disconnect ABM harness connector from antilock
brake module (ABM). To do so:

a. Depress tabs on each side of connector cover,
then

b. Pull outward and upward on lower half of cover
until it locks into position pointing straight out-
ward (2). Connector can then be pulled straight
outward off ABM (1).

814832ce

6. Pull up on unit (1) and remove from mounting
grommets (2) in body side rail.

816a77d2
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DISASSEMBLY
1. Remove two screws attaching the mounting bracket to the HCU. Remove the bracket.
2. Remove four screws (1) attaching ABM (2) to HCU.

W

3. Separate ABM (1) from HCU (2).

8140fd05

ASSEMBLY
1. Clean any debris off the mating surfaces of the HCU and ABM.

CAUTION: When installing new O-rings or solenoid valve stem seals, do not use any type of lubricant.
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8140fd2f

8141004e

not new, replace them all. Each of the solenoid
valve stem seals must be new to keep out moisture
and debris; do not reuse solenoid valve stem

2. If the seals (1) on the solenoid valve stems (2) are
seals.

not new. Be sure the O-ring is properly seated in

3. Replace the pump/motor connector O-ring (1) if it is
the mounting groove (2).

4. Align components and install the ABM (1) on the

8140fd05

HCU (2).
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5. Install the four screws (1) attaching the ABM (2) to

the HCU. Tighten the mounting screws to 2 N-m

(17 in. Ibs.). (@; \
-

8140fbf5

. Attach the mounting bracket to the HCU. Install two mounting bracket attaching screws and tighten to 11 N-m (97
in. Ibs.).

Install the ICU in the vehicle. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ICU (INTEGRATED CONTROL
UNIT) - INSTALLATION)

INSTALLATION

1. Install unit (1), pushing mounting bracket down into
mounting grommets (2) located in body side rail.

816a77d2
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CAUTION: Before installing the ABM harness con-
nector (2) on the ABM (1), be sure the seal is prop-
erly installed in the connector.

2. Insert ABM harness connector (2) into socket of
ABM (1) and close cover, locking connector in
place.

3. Install left (2) and right (1) rear brake tubes at
hydraulic control unit (4). Tighten tube nuts to 20
N-m (177 in. Ibs.) torque.

4. Install left (2) and right (3) brake tubes at hydraulic
control unit (4). Tighten tube nuts to 20 N-m (177
in. Ibs.) torque.

LX

814832ce

816a7f47
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5. Install primary (4) and secondary (1) brake tubes
at hydraulic control unit (7). Tighten tube nuts to 20
N-m (177 in. Ibs.) torque.

6. Remove brake pedal holding tool.

816b0a54

7. Connect battery negative cable (2) to battery post.
It is important that this is performed properly. (Refer
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN-
DARD PROCEDURE)

8133bb50

8. Fill and bleed (1) base brake hydraulic system and

ABS. (Refer to 5 - BRAKES - STANDARD PROCE-
DURE)

9. Perform Diagnostic Verification Test and clear any
faults. (Refer to 5 - BRAKES - DIAGNOSIS AND
TESTING)

81209e57
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COOLING

DESCRIPTION
DESCRIPTION

The cooling system consists of :
e Radiator
e Electric Cooling fan
e Hydraulic Cooling Fan (Diesel Engine)
e Fan shroud
e Radiator pressure cap
e Thermostat
e Coolant reserve/overflow system
e EGR Cooler (Diesel Engine)
e Transmission oil cooler (if equipped with an automatic transmission)
e Coolant
e Water pump
e Hoses and hose clamps

3.0L DIESEL
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COOLING FLOW - 3.0L DIESEL

The cooling system regulates engine operating temperature. It allows the engine to reach normal operating temper-
ature as quickly as possible, maintains normal operating temperature and prevents overheating.
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The cooling system also provides a means of heating the passenger compartment. The cooling system is pressur-
ized and uses a centrifugal water pump to circulate coolant throughout the system. A separate and remotely
mounted, pressurized coolant tank using a pressure/vent cap is used.

COOLING SYSTEM COMPONENTS

The cooling system consists of:
e Charge Air Cooler
e Hydraulic Cooling Fans
e A aluminum-core radiator with plastic side tanks
e A separate pressurized coolant bottle
e A pressure/vent cap on the coolant bottle
e Thermostat
e Coolant
e Coolant temperature gauge
e Water pump
e Hoses and hose clamps

OPERATION
%b
e O }z) B e
—t - ~f

. 3 81381704

COOLING FLOW - 2.7L ENGINE

- RADIATOR

- COOLANT RECOVERY BOTTLE
- HEATER CORE

- CYLINDER HEAD

- CYLINDER BLOCK

- WATER PUMP

- THERMOSTAT

~NooabhwNE
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81381977

COOLING FLOW - 3.5L W/ENGINE OIL COOLER ENGINE

- RADIATOR

- HOT BOTTLE/COOLANT RECOVERY BOTTLE
- HEATER CORE

- CYLINDER HEAD

- CYLINDER BLOCK

- WATER PUMP

- ENGINE OIL COOLER

- THERMOSTAT
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1 - HOT BOTTLE/COOLANT RECOVERY BOTTLE

CHARGE AIR COOLER - DIESEL ENGINE
- HEATER CORE

- CYLINDER HEAD
- CYLINDER BLOCK
- WATER PUMP

- THERMOSTAT

- RADIATOR

~NOo g~ wWN

COOLING FLOW - 5.7L/6.1L ENGINE
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COOLING FLOW - 3.0L DIESEL
The cooling system regulates engine operating temperature. It allows the engine to reach normal operating temper-
ature as quickly as possible. It also maintains normal operating temperature and prevents overheating.

The cooling system also provides a means of heating the passenger compartment and cooling the automatic trans-
mission fluid (if equipped). The cooling system is pressurized and uses a centrifugal water pump to circulate coolant
throughout the system.

DIAGNOSIS AND TESTING
ON-BOARD DIAGNOSTICS (OBD)

COOLING SYSTEM RELATED DIAGNOSTICS

The powertrain control module (PCM) has been programmed to monitor certain cooling system components:

e If the engine has remained cool for too long a period, such as with a stuck open thermostat, a Diagnostic
Trouble Code (DTC) can be set.

e If an open or shorted condition has developed in the relay circuit controlling the electric radiator fan, a Diag-
nostic Trouble Code (DTC) can be set.

If the problem is sensed in a monitored circuit often enough to indicated an actual problem, a DTC is stored. The
DTC will be stored in the PCM memory for eventual display to the service technician. (Refer to 25 - EMISSIONS
CONTROL - DESCRIPTION).

ACCESSING DIAGNOSTIC TROUBLE CODES

To read DTC's and to obtain cooling system data, (Refer to 25 - EMISSIONS CONTROL - DESCRIPTION).

ERASING TROUBLE CODES

After the problem has been repaired, use the scan tool to erase a DTC. Refer to the appropriate Powertrain Diag-
nostic Procedures service information for operation of the scan tool.
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COOLING SYSTEM - TESTING FOR LEAKS

ULTRAVIOLET LIGHT METHOD

A leak detection additive is available through the parts
department that can be added to cooling system. The
additive is highly visible under ultraviolet light (black
light) (1). Pour one ounce of additive into cooling sys-
tem. Place heater control unit in HEAT position. Start
and operate engine until the radiator upper hose is
warm to touch. Aim the commercially available black
light tool at components to be checked. If leaks are
present, black light will cause the additive to glow a
bright green color.

The black light can be used in conjunction with a pres-
sure tester to determine if any external leaks exist.

19507-1

PRESSURE TESTER METHOD

The engine should be at normal operating tempera-
ture. Recheck the system cold if the cause of coolant WA

loss is not located during the warm engine examina- \x

tion.

WARNING: Hot, pressurized coolant can cause

injury by scalding. ‘)
Carefully remove the radiator pressure cap from the %
N

filler neck and check coolant level. Push down on cap
to disengage it from the stop tabs. Wipe the inside of
filler neck and examine the lower inside sealing seat
for nicks, cracks, paint, dirt and solder residue. Inspect o
the radiator-to- reserve/overflow tank hose for internal
obstructions. Insert a wire through the hose to be sure
it is not obstructed.

Inspect cams on the outside of filler neck. If the cams
are damaged, seating of the pressure cap valve and
tester seal will be affected.

Attach pressure tester (7700 or an equivalent) (1) to
radiator filler neck. 80627234

Operate tester pump to apply 124.1 kPa (18 psi) pres-
sure to system. If hoses enlarge excessively or bulge while testing, replace as necessary. Observe the gauge
pointer and determine the condition of the cooling system according to the following criteria:

Holds Steady: If the pointer remains steady for two minutes, serious coolant leaks are not present in system. How-
ever, there could be an internal leak that does not appear with normal system test pressure. If it is certain that
coolant is being lost and leaks cannot be detected, inspect for interior leakage or perform Internal Leakage Test.
Refer to INTERNAL LEAKAGE INSPECTION .
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Drops Slowly: Indicates a small leak or seepage is occurring. Examine all connections for seepage or slight leak-
age with a flashlight. Inspect radiator, hoses, gasket edges and heater. Seal small leak holes with a Sealer Lubricant
(or equivalent). Repair leak holes and inspect system again with pressure applied.

Drops Quickly: Indicates that serious leakage is occurring. Examine system for external leakage. If leaks are not
visible, inspect for internal leakage. Large radiator leak holes should be repaired by a reputable radiator repair shop.

INTERNAL LEAKAGE INSPECTION

Remove engine oil pan drain plug and drain a small amount of engine oil. If coolant is present in the pan, it will
drain first because it is heavier than oil. An alternative method is to operate engine for a short period to churn the
oil. After this is done, remove engine dipstick and inspect for water globules. Also inspect the transmission dipstick
for water globules and the transmission fluid cooler for leakage.

WARNING: With radiator pressure tester tool installed on radiator, do not allow pressure to exceed 145 kpa
(21 psi). Pressure will build up quickly if a combustion leak is present. To release pressure, rock tester from
side to side. When removing tester, do not turn tester more than 1/2 turn if system is under pressure.

Operate the engine without the pressure cap on the radiator until the thermostat opens. Attach a Pressure Tester to
filler neck. If pressure builds up quickly it indicates a combustion leak exists. This is usually the result of a cylinder
head gasket leak or crack in engine. Repair as necessary.

If there is not an immediate pressure increase, pump the Pressure Tester. Do this until indicated pressure is within
system range of 124.1 kPa (18 psi). Fluctuation of gauge pointer indicates compression or combustion leakage into
cooling system.

Because the vehicle is equipped with a catalytic converter, do not remove spark plug cables or short out cylinders
to isolate compression leak.

If the needle on the dial of pressure tester does not fluctuate, race engine a few times to check for an abnormal
amount of coolant or steam. This would be emitting from exhaust pipe. Coolant or steam from exhaust pipe may
indicate a faulty cylinder head gasket, cracked engine cylinder block or cylinder head.

A convenient check for exhaust gas leakage into cooling system is provided by a commercially available Block Leak
Check tool. Follow manufacturers instructions when using this product.

COMBUSTION LEAKAGE TEST - WITHOUT PRESSURE TESTER
DO NOT WASTE reusable coolant. If the solution is clean, drain the coolant into a clean container for reuse.

WARNING: Do not remove cylinder block drain plugs or loosen radiator draincock with system hot and
under pressure. Serious burns from coolant can occur.

Drain sufficient coolant to allow thermostat removal (Refer to 7 - COOLING/ENGINE/ENGINE COOLANT THER-
MOSTAT - REMOVAL) for 2.7L/3.5L engine, (Refer to 7 - COOLING/ENGINE/ENGINE COOLANT THERMOSTAT -
REMOVAL) for 5.7L engine. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE
BELTS - REMOVAL).

Add coolant to radiator to bring level to within 6.3 mm (1/4 in) of the top of the thermostat housing.

CAUTION: Avoid overheating. Do not operate engine for an excessive period of time. Open draincock imme-
diately after test to eliminate boil over.

Start engine and accelerate rapidly three times, to approximately 3000 rpm while observing coolant. If internal
engine combustion gases are leaking into cooling system, bubbles will appear in coolant. If bubbles do not appear,
internal combustion gas leakage is not present.

PRELIMINARY CHECKS

ENGINE COOLING SYSTEM OVERHEATING
Establish what driving conditions caused the complaint. Abnormal loads on the cooling system such as the following
may be the cause:

e Prolonged idle

e Very high ambient temperature
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Slight tail wind at idle

Slow traffic

Traffic jams

High speed or steep grades

Driving techniques that avoid overheating are:
o Idle with A/C off when temperature gauge is at end of normal range.
e Increasing engine speed for more air flow is recommended.

TRAILER TOWING:

Consult Trailer Towing section of owners manual. Do not exceed limits.

RECENT SERVICE OR ACCIDENT REPAIR:

Determine if any recent service has been performed on vehicle that may effect cooling system. This may be:
Engine adjustments (incorrect timing)

Slipping engine accessory drive belt(s)

Brakes (possibly dragging)

Changed parts. Incorrect water pump or pump rotating in wrong direction due to belt not correctly routed
e Reconditioned radiator or cooling system refilling (possibly under filled or air trapped in system).

NOTE: If investigation reveals none of the previous items as a cause for an engine overheating complaint,
refer to COOLING SYSTEM DIAGNOSIS CHART BELOW.

These charts are to be used as a quick-reference only. Refer to COOLING SYSTEM DIAGNOSIS CHART
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COOLING SYSTEM DIAGNOSIS CHART

CONDITION

POSSIBLE CAUSES

CORRECTION

LOW

TEMPERATURE GAUGE READS

1. Has a Diagnostic Trouble Code
(DTC) been set indicating a stuck
open thermostat?

2. Is the temperature sending unit
connected?

3. Is the temperature gauge
operating OK?

4. Coolant level low in cold ambient
temperatures accompanied with
poor heater performance.

5. Improper operation of internal
heater doors or heater controls.

1. (Refer to 25 - EMISSIONS
CONTROL - DESCRIPTION).
Replace thermostat if necessary.

2. Check the temperature sensor
connector. (Refer to 8 -
ELECTRICAL/INSTRUMENT
CLUSTER - DIAGNOSIS AND
TESTING). Repair connector if
necessary.

3. Check gauge operation. (Refer to
8 - ELECTRICAL/INSTRUMENT
CLUSTER/ENGINE
TEMPERATURE GAUGE -
DESCRIPTION) . Repair as
necessary.

4. Check coolant level in the coolant
reserve/overflow tank or degas
bottle and the radiator. Inspect
system for leaks. Repair leaks as
necessary. Refer to the Coolant
section of the manual text for
WARNINGS and CAUTIONS
associated with removing the
radiator cap.

5. Inspect heater and repair as
necessary. (Refer to 24 - HEATING
& AIR CONDITIONING -
DIAGNOSIS AND TESTING).
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CONDITION

POSSIBLE CAUSES

CORRECTION

TEMPERATURE GAUGE READS
HIGH OR THE COOLANT
WARNING LAMP ILLUMINATES.
COOLANT MAY OR MAY NOT BE
LOST OR LEAKING FROM THE
COOLING SYSTEM

1. Trailer is being towed, a steep
hill is being climbed, vehicle is
operated in slow moving traffic, or
engine is being idled with very high
ambient (outside) temperatures and
the air conditioning is on. Higher
altitudes could aggravate these
conditions.

2. Is the temperature gauge reading
correctly?

3. Is the temperature warning
illuminating unnecessarily?

4. Coolant low in coolant reserve/
overflow tank and radiator?

5. Pressure cap not installed tightly.
If cap is loose, boiling point of
coolant will be lowered. Also refer
to the following Step 6.

6. Poor seals at the radiator cap.

7. Coolant level low in radiator but
not in coolant reserve/overflow tank.
This means the radiator is not
drawing coolant from the coolant
reserve/overflow tank as the engine
cools

8. Incorrect coolant concentration

1. This may be a temporary
condition and repair is not
necessary. Turn off the air
conditioning and attempt to drive the
vehicle without any of the previous
conditions. Observe the temperature
gauge. The gauge should return to
the normal range. If the gauge does
not return to the normal range,
determine the cause for overheating
and repair. Refer to Possible
Causes (2-18).

2. Check gauge. (Refer to 8 -
ELECTRICAL/INSTRUMENT
CLUSTER - DIAGNOSIS AND
TESTING). Repair as necessary.

3. (Refer to 8 - ELECTRICAL/
INSTRUMENT CLUSTER -
DIAGNOSIS AND TESTING).

4. Check for coolant leaks and
repair as necessary. (Refer to 7 -
COOLING - DIAGNOSIS AND
TESTING).

5. Tighten cap

6. (a) Check condition of cap and
cap seals. Refer to Radiator Cap.
Replace cap if necessary.

(b) Check condition of radiator filler
neck or degas bottle. If neck is bent
or damaged, replace radiator or
degas bottle.

7. (&) Check condition of radiator
cap and cap seals. Refer to
Radiator Cap in this Group. Replace
cap if necessary.

(b) Check condition of radiator filler
neck. If neck is bent or damaged,
replace radiator.

(c) Check condition of the hose from
the radiator to the coolant tank. It
should fit tight at both ends without
any kinks or tears. Replace hose if
necessary.

(d) Check coolant reserve/overflow
tank and tanks hoses for blockage.
Repair as necessary.

8. Check coolant. (Refer to
LUBRICATION & MAINTENANCE/
FLUID TYPES - DESCRIPTION)
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CONDITION

POSSIBLE CAUSES

CORRECTION

system

9. Coolant not flowing through

9. Check for coolant flow at radiator
filler neck with some coolant
removed, engine warm and
thermostat open. Coolant should be
observed flowing through radiator. If
flow is not observed, determine
area of obstruction and repair as
necessary.

10. Radiator or A/C condenser fins
are dirty or clogged.

11. Radiator core is corroded or
plugged.
12. Dragging brakes

13. Fuel or ignition system
problems.
14. Bug screen or cardboard is

being , reducing airflow.

15. Thermostat partially or
completely shut.

16. Cooling fan(s) not operating
properly.

17. Cylinder head gasket leaking.

18. Heater core leaking.

10. Remove insects and debris.
(Refer to 7 - COOLING -
STANDARD PROCEDURE).

11. Have radiator re-cored or
replaced.

12. Check and correct as necessary.
(Refer to 5 - BRAKES -
DIAGNOSIS AND TESTING)

13. Refer to 14 - Fuel System or 8 -
Electrical for diagnosis and testing
procedures.

14. Remove bug screen or
cardboard.

15. Check thermostat operation and
replace as necessary. (Refer to 7 -
COOLING/ENGINE/ENGINE
COOLANT THERMOSTAT -
REMOVAL).

16. Check cooling fan drive
operation. Refer to appropriate
Diagnostic Information.

17. Check for cylinder head gasket
leaks. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).

18. Check heater core for leaks.
(Refer to 24 - HEATING & AIR
CONDITIONING - DIAGNOSIS AND
TESTING) . Repair as necessary.
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CONDITION

POSSIBLE CAUSES

CORRECTION

TEMPERATURE GAUGE READING
IS INCONSISTENT (FLUCTUATES,
CYCLES, OR IS ERRATIC

1. During cold weather operation,
with the heater in the high position,
the gauge reading may drop
slightly.

2. Temperature gauge or engine
mounted gauge sensor defective or
shorted. Also, corroded or loose
wiring in this circuit.

3. Gauge reading rises when
vehicle is brought to a stop after
heavy use (engine still running)

4. Gauge reading high after
re-starting a warmed up (hot)
engine.

5. Coolant level low in radiator (air
will build up in the cooling system
causing the thermostat to open
late).

6. Cylinder head gasket leaking
allowing exhaust gas to enter
cooling system causing a
thermostat to open late.

7. Water pump impeller loose on
shaft.

8. Loose accessory drive belt.
(water pump slipping)

9. Air leak on the suction side of the
water pump allows air to build up in
cooling system causing thermostat
to open late.

1. During cold weather operation,
with the heater in the high position,
the gauge reading may drop slightly.

2. Check operation of gauge and
repair if necessary. (Refer to 8 -
ELECTRICAL/INSTRUMENT
CLUSTER - DIAGNOSIS AND
TESTING).

3. A normal condition. No correction
is necessary. Gauge should return
to normal range after vehicle is
driven.

4. A normal condition. No correction
is necessary. The gauge should
return to normal range after a few
minutes of engine operation.

5. Check and correct coolant leaks.
(Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).

6. (a) Check for cylinder head
gasket leaks. (Refer to 7 -
COOLING - DIAGNOSIS AND
TESTING).

(b) Check for coolant in the engine
oil. Inspect for white steam emitting
from the exhaust system. Repair as
necessary.

7. Check water pump and replace
as necessary. (Refer to 7 -
COOLING/ENGINE/WATER PUMP -
REMOVAL).

8. Check and correct as necessary.
(Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE BELTS
- DIAGNOSIS AND TESTING)

9. Locate leak and repair as
necessary.

PRESSURE CAP IS BLOWING
OFF STEAM AND/OR COOLANT
TO COOLANT TANK.
TEMPERATURE GAUGE READING
MAY BE ABOVE NORMAL BUT
NOT HIGH. COOLANT LEVEL MAY
BE HIGH IN COOLANT RESERVE/
OVERFLOW TANK

1. Pressure relief valve in radiator
cap is defective.

1. Check condition of radiator cap
and cap seals. (Refer to 7 -
COOLING/ENGINE/RADIATOR
PRESSURE CAP - DIAGNOSIS
AND TESTING). Replace cap as
necessary.
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CONDITION

POSSIBLE CAUSES

CORRECTION

COOLANT LOSS TO THE
GROUND WITHOUT PRESSURE
CAP BLOWOFF. GAUGE READING
HIGH OR HOT

1. Coolant leaks in radiator, cooling
system hoses, water pump or
engine.

1. Pressure test and repair as
necessary. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).

DETONATION OR PRE-IGNITION
(NOT CAUSED BY IGNITION
SYSTEM). GAUGE MAY OR MAY
NOT BE READING HIGH

1. Engine overheating.

2. Freeze point of coolant not
correct. Mixture is too rich or too
lean.

1. Check reason for overheating
and repair as necessary.

2. Check coolant concentration.
(Refer to LUBRICATION &
MAINTENANCE/FLUID TYPES -
DESCRIPTION).

HOSE OR HOSES COLLAPSE
WHILE ENGINE IS RUNNING

1. Vacuum created in cooling
system on engine cool-down is not
being relieved through coolant
reserve/overflow system.

1. (a) Radiator cap relief valve
stuck. (Refer to 7 - COOLING/
ENGINE/RADIATOR PRESSURE
CAP - DIAGNOSIS AND TESTING).
Replace if necessary

(b) Hose between coolant
reserve/overflow tank and radiator is
kinked. Repair as necessary.

(c) Vent at coolant reserve/overflow
tank is plugged. Clean vent and
repair as necessary.

(d) Reserve/overflow tank is
internally blocked or plugged. Check
for blockage and repair as
necessary.

NOISY COOLING FAN

1. Fan blades loose.

2. Fan blades striking a surrounding
object.

3. Air obstructions at radiator or air
conditioning condenser.

1. Replace fan blade assembly
(Refer to 7 - COOLING/ENGINE/
RADIATOR FAN - REMOVAL).

2. Locate point of fan blade contact
and repair as necessary.

3. Remove obstructions and/or
clean debris or insects from radiator
or A/C condenser.
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CONDITION

POSSIBLE CAUSES

CORRECTION

INADEQUATE HEATER
PERFORMANCE. THERMOSTAT
FAILED IN OPEN POSITION

1. Has a Diagnostic trouble Code
(DTC) been set?

2. Coolant level low

3. Obstructions in heater hose/
fittings
4. Heater hose kinked

5. Water pump is not pumping
water to/through the heater core.
When the engine is fully warmed
up, both heater hoses should be
hot to the touch. If only one of the
hoses is hot, the water pump may
not be operating correctly or the
heater core may be plugged.
Accessory drive belt may be
slipping causing poor water pump
operation.

1. (Refer to 25 - EMISSIONS
CONTROL - DESCRIPTION) for
correct procedures and replace
thermostat if necessary

2. (Refer to 7 - COOLING -
STANDARD PROCEDURE).

3. Remove heater hoses at both
ends and check for obstructions

4. Locate kinked area and repair as
necessary

5. (Refer to 7 - COOLING/ENGINE/
WATER PUMP - REMOVAL) for
2.7L engine, (Referto 7 -
COOLING/ENGINE/WATER PUMP -
REMOVAL) for 3.5L engine, (Refer
to 7 - COOLING/ENGINE/WATER
PUMP - REMOVAL) for 5.7L/6.1L
engine. If a slipping belt is detected,
(Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE BELTS
- DIAGNOSIS AND TESTING). If
heater core obstruction is detected,
(Refer to 24 - HEATING & AIR
CONDITIONING/PLUMBING/
HEATER CORE - REMOVAL).

STEAM IS COMING FROM THE
FRONT OF VEHICLE NEAR THE
GRILL AREA WHEN WEATHER IS
WET, ENGINE IS WARMED UP
AND RUNNING, AND VEHICLE IS
STATIONARY. TEMPERATURE
GAUGE IS IN NORMAL RANGE

1. During wet weather, moisture
(snow, ice or rain condensation) on
the radiator will evaporate when the
thermostat opens. This opening
allows heated water into the
radiator. When the moisture
contacts the hot radiator, steam
may be emitted. This usually occurs
in cold weather with no fan or
airflow to blow it away.

1. Occasional steam emitting from
this area is normal. No repair is
necessary.

COOLANT COLOR

1. Coolant color is not necessarily
an indication of adequate corrosion
or temperature protection. Do not
rely on coolant color for determining
condition of coolant.

1. (Refer to LUBRICATION &
MAINTENANCE/FLUID TYPES -
DESCRIPTION) Adjust coolant
mixture as necessary.

COOLANT LEVEL CHANGES IN
COOLANT RESERVE/OVERFLOW
TANK. TEMPERATURE GAUGE IS
IN NORMAL RANGE

1. Level changes are to be
expected as coolant volume
fluctuates with engine temperature.
If the level in the tank was between
the MIN. and MAX. marks at normal
operating temperature, the level
should return to within that range
after operation at elevated
temperatures.

1. A normal condition. No repair is
necessary.
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STANDARD PROCEDURE
DRAINING COOLING SYSTEM - ALL ENGINES

WARNING: Do not remove cylinder block drain
plugs or loosen radiator draincock with system
hot and under pressure. Serious burns from cool-
ant can occur.

NOTE: Typical drain plug shown in illustration.

DO NOT WASTE reusable coolant. If solution is clean,
drain coolant into a clean container for reuse.

1. Remove radiator pressure cap.
2. Loosen radiator petcock.
3. Remove drain plug (1).

80b8990c

COOLING SYSTEM FILLING

5.7L/6.1L

2.7L 81341984

The use of aluminum cylinder blocks, cylinder heads and water pumps requires special corrosion protection. In
order to maintain the required protection for these components and cooling system performance, only use the
appropriate fluid (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION) when servicing the
vehicle. This coolant offers the best engine cooling without corrosion when mixed with 50% distilled water to obtain
a freeze point of -37° C (-35° F). If it loses color or becomes contaminated, drain, flush, and replace with fresh
properly mixed coolant solution.

WARNING: Make sure engine cooling system is cool before removing pressure cap or any hose. severe
personal injury may result from escaping hot coolant. The cooling system is pressurized when hot.
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NOTE: Cooling system fill procedure is critical to overall cooling system performance.

1. Close radiator draincock. Hand tighten only.
2. Install engine block drain plugs, if removed. Coat the threads with Mopar® Thread Sealant with Teflon.

WARNING: When installing drain hose to air bleed valve, route hose away from accessory drive belts,
accessory drive pulleys, and electric cooling fan motors.

NOTE: It may be necessary to install a bleed fitting on the 5.7L engine.

3. Attach a 1.5 -2 m (4 - 6 ft.) long 6.35 mm (1/4 inch.) ID clear hose to bleeder fitting
e Bleed Valve Location (2.7L): Located on the water outlet connector at the front of engine.

e Bleed Valve Location (3.5L): Located on the lower intake manifold, left of center and below the upper intake
plenum.

e Plug Location (5.7L/6.1L): Located on the front of the water outlet housing at the front of engine.

4. Route hose (2) away from the accessory drive belt, drive pulleys and electric cooling fan. Place the other end of
hose (2) into a clean container. The hose will prevent coolant from contacting the accessory drive belt when
bleeding the system during the refilling operation.

NOTE: It is imperative that the cooling system air bleed valve be opened before any coolant is added to the
cooling system. Failure to open the bleed valve first will result in an incomplete fill of the system.

5. 5.7L/6.1L ENGINE - Install a threaded and barbed fitting (1/4 - 18 npt) into water pump housing.
6. Attach Tool 8195, Filling Aid Funnel to pressure bottle filler neck.

7. Using hose pinch-off pliers, pinch overflow hose (3) that connects between the two chambers of the coolant
bottle (2).

8. Open bleed fitting.

CAUTION: Do not mix coolants. If coolant is used other than specified, a reduction in corrosion protection
will occur.

9. Pour the antifreeze mixture (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION) into the
larger section of Filling Aid Funnel (the smaller section of funnel is to allow air to escape). For system capacity,
(Refer to 7 - COOLING - SPECIFICATIONS).

10. Slowly fill the cooling system until a steady stream of coolant flows from the hose attached to the bleed valve.
11. Close the bleed valve and continue filling system to the top of the Tool 8195, Filling Aid Funnel.

12. Remove pinch-off pliers from overflow hose.

13. Allow the coolant in Filling Funnel to drain into overflow chamber of the pressure bottle.

14. Remove Tool 8195, Filling Aid Funnel. Install cap on coolant pressure bottle.

15. Remove hose from bleed valve.

16. 5.7L/6.1L ENGINE - Install fitting into thermostat housing. Coat the threads with Mopar® Thread Sealant with
Teflon.

17. Start engine and run at 1500 - 2000 RPM for 30 minutes.

NOTE: The engine cooling system will push any remaining air into the coolant bottle within about an hour

of normal driving. As a result, a drop in coolant level in the pressure bottle may occur. If the engine cooling
system overheats and pushes coolant into the overflow side of the coolant bottle, this coolant will be
sucked back into the cooling system ONLY IF THE PRESSURE CAP IS LEFT ON THE BOTTLE. Removing
the pressure cap breaks the vacuum path between the two bottle sections and the coolant will not return to
cooling system.

18. Shut off engine allow it to cool down for 30 minutes. This permits coolant to be drawn into the pressure cham-
ber.

19. With engine COLD, observe coolant level in pressure chamber. Coolant level should be within MIN and MAX
marks. Adjust coolant level as necessary.
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NOTE: The coolant bottle has two chambers. Coolant will normally only be in the inboard of the two. The
outboard chamber is only to recover coolant in the event of an overheat or after a recent service fill.

REFILLING COOLING SYSTEM - 3.0L DIESEL

1. Tighten the radiator draincock and the cylinder block drain plug(s) (if removed).

2. Remove thermostat housing bleed hose from two
clips.

3. Hold the thermostat housing bleed hose up so that
air can flow up to bottle.

CAUTION: Failure to purge air from the cooling
system can result in an overheating condition and
severe engine damage.

4. Fill cooling system with the antifreeze mixture
(Refer to LUBRICATION & MAINTENANCE/FLUID
TYPES - DESCRIPTION). Fill pressure bottle to
service line and install cap.

NOTE: The engine cooling system will push any
remaining air into the coolant bottle within about
an hour of normal driving. As a result, a drop in
coolant level in the pressure bottle may occur. If
the engine cooling system overheats and pushes
coolant into the overflow side of the coolant bot-
tle, this coolant will be sucked back into the cool-
ing system ONLY IF THE PRESSURE CAP IS LEFT
ON THE BOTTLE. Removing the pressure cap
breaks the vacuum path between the two bottle
sections and the coolant will not return to cooling
system.

5. With heater control unit in the HEAT position, oper-
ate engine with pressure bottle cap in place.

6. Add coolant to pressure bottle as necessary. Only
add coolant to the pressure bottle when the
engine is cold. Coolant level in a warm engine
will be higher due to thermal expansion.

7. Reinstall the thermostat housing bleed hose in the
two clips.

ADDING ADDITIONAL COOLANT

The use of aluminum cylinder blocks, cylinder heads

& 2 7 I j
o \‘“\Atf_\\m-,ﬂ P
A C N e

816693a7

| l
7 A
)\ :
e T
= A_\\—\\\\\\\ ‘

o

e

816693ab

and water pumps requires special corrosion protection. Only Mopar® Antifreeze/Coolant, 5 Year/100,000 Mile For-
mula (glycol base coolant with corrosion inhibitors called HOAT, for Hybrid Organic Additive Technology) is recom-
mended. This coolant offers the best engine cooling without corrosion when mixed with 50% distilled water to obtain
to obtain a freeze point of -37°C (-35°F). If it loses color or becomes contaminated, drain, flush, and replace with

fresh properly mixed coolant solution.

CAUTION: Do not use coolant additives that are claimed to improve engine cooling.
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COOLANT LEVEL CHECK

NOTE: Do not remove radiator cap for routine
coolant level inspections. The coolant level can be
checked at coolant recovery bottle (2).

The coolant reserve/overflow system provides a quick
method for determining coolant level. With engine not
running, the coolant level should be between MIN and
MAX marks (3). If the coolant level is at or below the
MIN mark, fill the recovery bottle with a 50/50 mixture
of antifreeze and water ONE QUART AT A TIME.
Repeat this procedure until the coolant level is at the
FULL mark.

COOLING
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DRAINING COOLING SYSTEM - ALL ENGINES

WARNING: Do not remove cylinder block drain
plugs or loosen radiator draincock with system
hot and under pressure. Serious burns from cool-
ant can occur.

NOTE: Typical drain plug shown in illustration.

DO NOT WASTE reusable coolant. If solution is clean,
drain coolant into a clean container for reuse.

1. Remove radiator pressure cap.
2. Loosen radiator petcock.
3. Remove drain plug (1).

80b8990c

COOLING SYSTEM CLEANING/REVERSE FLUSHING

CLEANING

Drain cooling system and refill with water. Run engine with radiator cap installed until upper radiator hose is hot.
Stop engine and drain water from system. If water is dirty, fill system with water, run engine and drain system.

Repeat until water drains clean.

REVERSE FLUSHING

Reverse flushing of cooling system is the forcing of water through the cooling system. This is done using air pres-
sure in the opposite direction of normal coolant flow. It is usually only necessary with very dirty systems with evi-

dence of partial plugging.
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REVERSE FLUSHING RADIATOR

Disconnect radiator hoses from radiator inlet and outlet. Attach a section of radiator hose to radiator bottom outlet
fitting and insert flushing gun. Connect a water supply hose and air supply hose to flushing gun.

CAUTION: Internal radiator pressure must not exceed 138 kPa (20 psi) as damage to radiator may result.

Allow radiator to fill with water. When radiator is filled, apply air in short blasts. Allow radiator to refill between blasts.
Continue this reverse flushing until clean water flows out through rear of radiator cooling tube passages. Have radi-
ator cleaned more extensively by a radiator repair shop.

REVERSE FLUSHING ENGINE

Drain cooling system. Remove thermostat housing and thermostat. Install thermostat housing. Disconnect radiator
upper hose from radiator and attach flushing gun to hose. Disconnect radiator lower hose from water pump and
attach a lead-away hose to water pump inlet fitting.

CAUTION: On vehicles equipped with a heater water control valve, be sure heater control valve is closed
(heat off). This will prevent coolant flow with scale and other deposits from entering heater core.

Connect water supply hose and air supply hose to flushing gun. Allow engine to fill with water. When engine is filled,
apply air in short blasts, allowing system to fill between air blasts. Continue until clean water flows through the lead
away hose.

Remove lead away hose, flushing gun, water supply hose and air supply hose. Remove thermostat housing and
install thermostat. Install thermostat housing with a replacement gasket. Refer to Thermostat Replacement. Connect
radiator hoses. Refill cooling system with correct antifreeze/water mixture. Refer to Refilling the Cooling System.

CHEMICAL CLEANING

In some instances, use a radiator cleaner (Mopar Radiator Kleen or equivalent) before flushing. This will soften
scale and other deposits and aid flushing operation.

CAUTION: Follow manufacturers instructions when using these products.

SPECIFICATIONS

TORQUE
DESCRIPTION N-m Ft. Lbs. In. Lbs.
Automatic Belt Tensioner to Block - Bolts 54 40 -
3.0L Diesel
Block Heater - Bolt 2 - 17
Generator/Compressor Mounting Bracket - Bolts -
No. 1 and No.2 54 40 -
No. 3 40 30 -
Fan Shroud Mounting - Bolts 6 - 50
Fan Blade to Fan Motor - Bolts 23 17 -
Idler Pulley - Bolt - 5.7L/6.1L 54 40 -
Idler Pulley - Bolt - 2.7L/3.5L 28 - 250
Radiator to Support Bracket - Bolts 12 - 106
Thermostat Housing - Bolts - 2.7L/3.5L 11.8 - 105
Housing - Coolant Outlet - 2.7L 11.8 - 105
Housing - Coolant - 3.0L Diesel 11.8 - 105
Heater Supply Tube 3.4 - 30
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DESCRIPTION N-m Ft. Lbs. In. Lbs.

Thermostat Housing - Bolts - 5.7L/6.1L 13 - 112
Upper Radiator Closure Panel - Bolts 10 - 90
Water Pump - Bolts - 2.7L/3.5L 11.8 - 105
Water Pump - Bolts - 5.7L/6.1L 28 20 -
Transmission Cooler Lines at Transmission 20 18

Transmission Cooler lines at thermal bypass valve 20 28

Transmission Cooler lines at thermal bypass valve 20 18

FILL VOLUMES
SPECIFICATIONS

DESCRIPTION SPECIFICATION
Metric Standard

2.7L 9.2 9.7

3.5L 10.0 10.6

5.7L 13.8 14.6

6.1L 14.0 14.8

3.0L Diesel 14.0 14.8
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SPECIAL TOOLS
COOLING

PLIERS 6094

FILLING AID FUNNEL 8195

COOLANT REFRACTOMETER 8286

LX
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BELT TENSIONER
DESCRIPTION

Correct drive belt tension is required to ensure opti-
mum performance of the belt (1) driven engine acces-
sories. If specified tension is not maintained, belt
slippage may cause; engine overheating, lack of
power steering assist, loss of air conditioning capacity,
reduced generator output rate, and greatly reduced
belt life.

It is not necessary to adjust belt tension on the 2.7L/
3.5L or 5.7L/6.1L engines. These engines are
equipped with an automatic belt tensioner (2). The
tensioner maintains correct belt tension at all times.
Due to use of this belt tensioner (2), do not attempt to
use a belt tension gauge on these engines.

OPERATION

LX

81346a13

The automatic belt tensioner maintains belt tension by using internal spring pressure, a pivoting arm and pulley to

apply force against the drive belt.

REMOVAL
2.7L ENGINE

On all engines, the tensioner (1) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt

is being installed, tang must be within approxi-

mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop
(i.e. tang is approximately between the two index-
ing stops). Belt is considered new if it has been

used 15 minutes or less.

If the above specification cannot be met, check for:
e The wrong belt being installed (incorrect length/
width)
e Worn bearings on an engine accessory (A/C
compressor, power steering pump, water pump,
idler pulley or generator)

e Belt is not installed in pulley grooves

e A pulley on an engine accessory being loose
e Misalignment of an engine accessory

e Belt incorrectly routed.

NOTE: A used belt should be replaced if tensioner indexing arrow has moved to the minimum tension indi-

cator. Tensioner travel stops at this point.

1. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL).

81385077
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WARNING: Because of high spring pressure, do not attempt to disassemble automatic tensioner. Unit is
serviced as an assembly except for pulley on tensioner.

2. Remove tensioner assembly bolt (2).
3. Remove tensioner assembly (1) from mounting bracket.

3.5L ENGINE

On all engines, the tensioner (1) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt

is being installed, tang must be within approxi-

mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop
(i.e. tang is approximately between the two index-
ing stops). Belt is considered new if it has been

used 15 minutes or less.

If the above specification cannot be met, check for:

e The wrong belt being installed (incorrect length/
width)

e Worn bearings on an engine accessory (A/C
compressor, power steering pump, water pump,
idler pulley or generator)

e Belt is not installed in pulley grooves

e A pulley on an engine accessory being loose
e Misalignment of an engine accessory

e Belt incorrectly routed.

8138508¢

NOTE: A used belt should be replaced if tensioner indexing arrow has moved to the minimum tension indi-
cator. Tensioner travel stops at this point.

1. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL).

WARNING: Because of high spring pressure, do not attempt to disassemble automatic tensioner. Unit is
serviced as an assembly except for pulley on tensioner.

2. Remove tensioner assembly bolt (1).
3. Remove tensioner assembly (2) from mounting bracket.

5.7L/6.1L ENGINE

On all engines, the tensioner (1) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt

is being installed, tang must be within approxi-

mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop
(i.e. tang is approximately between the two index-
ing stops). Belt is considered new if it has been

used 15 minutes or less.

If the above specification cannot be met, check for:

e The wrong belt being installed (incorrect length/
width)

e Worn bearings on an engine accessory (A/C
compressor, power steering pump, water pump,
idler pulley or generator)

e Belt is not installed in pulley grooves
e A pulley on an engine accessory being loose
e Misalignment of an engine accessory

813850cc
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e Belt incorrectly routed.

NOTE: A used belt should be replaced if tensioner indexing arrow has moved to the minimum tension indi-
cator. Tensioner travel stops at this point.

1. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL).

WARNING: Because of high spring pressure, do not attempt to disassemble automatic tensioner. Unit is
serviced as an assembly except for pulley on tensioner.

2. Remove tensioner assembly bolt (2).
3. Remove tensioner assembly (1) from mounting bracket.

3.0L DIESEL

1. Disconnect negative battery cable.

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY  DRIVE/DRIVE  BELTS -
REMOVAL).

3. Remove belt tensioner retaining bolt and remove
tensioner (5) from bracket.

INSTALLATION
2.7L ENGINE

1. Install tensioner bolt (2) to tensioner (1). Tighten

bolt to 34 N-m (40 ft. Ibs.) torque.

2. Install accessory drive belt (Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA-
TION).

On all engines, the tensioner (1) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt

is being installed, tang must be within approxi-

mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop
(i.e. tang is approximately between the two index-
ing stops). Belt is considered new if it has been

used 15 minutes or less.

3. Check belt indexing marks.

81385077
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3.5L ENGINE

1. Install tensioner bolt (2) to tensioner (1). Tighten
bolt to 34 N-m (40 ft. Ibs.) torque.

2. Install accessory drive belt (Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA-
TION).

On all engines, the tensioner (1) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt

is being installed, tang must be within approxi-

mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop
(i.e. tang is approximately between the two index-
ing stops). Belt is considered new if it has been

used 15 minutes or less.

3. Check belt indexing marks.

5.7L/6.1L ENGINE

1. Install tensioner bolt (2) to tensioner (1). Tighten
bolt to 34 N-m (40 ft. Ibs.) torque.

2. Install accessory drive belt (Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA-
TION).

On all engines, the tensioner (1) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt

is being installed, tang must be within approxi-

mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop
(i.e. tang is approximately between the two index-
ing stops). Belt is considered new if it has been

used 15 minutes or less.

3. Check belt indexing marks.

ACCESSORY DRIVE
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3.0L DIESEL

8166af%e

1. Install belt tensioner (5) on bracket. Torque retain-

ing bolt to 47 N-m.
2. Install accessory drive belt (Refer to 7 - COOLING/

- INSTALLA-

ACCESSORY DRIVE/DRIVE BELTS

TION).
3. Connect negative battery cable.
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DRIVE BELT

DIAGNOSIS AND TESTING
ACCESSORY DRIVE BELT

VISUAL DIAGNOSIS

When diagnosing serpentine accessory drive belts,
small cracks (1) that run across the ribbed surface of
the belt from rib to rib , are considered normal. These
are not a reason to replace the belt. However, cracks
(2) running along a rib (not across) are not normal.
Any belt with cracks running along a rib must be
replaced. Also replace the belt if it has excessive
wear, frayed cords, severe glazing or chunking.

Any belt with bumps, surface coming apart, or any
other uneven indications along the flat surface of the
belt must be remove and inspected and replaced if
necessary.

Refer to ACCESSORY DRIVE BELT DIAGNOSIS
CHART for further belt diagnosis.

NOISE DIAGNOSIS

Noises generated by the accessory drive belt are most noticeable at idle. Before replacing a belt to resolve a noise

ACCESSORY DRIVE
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condition, inspect all of the accessory drive pulleys for alignment, glazing, or excessive end play.

ACCESSORY DRIVE BELT DIAGNOSIS CHART

CONDITION

POSSIBLE CAUSES

CORRECTION

RIB CHUNKING (One or more ribs
has separated from belt body)

1. Foreign objects imbedded in
pulley grooves.

2. Installation damage

1. Remove foreign objects from
pulley grooves. Replace belt.

2. Replace belt

RIB OR BELT WEAR

1. Pulley misaligned

2. Abrasive environment

3. Rusted pulley(s)

4. Sharp or jagged pulley groove
tips

5. Belt rubber deteriorated

1. Align pulley(s)

2. Clean pulley(s). Replace belt if

necessary

3. Clean rust from pulley(s)

4. Replace pulley. Inspect belt.

5. Replace belt
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CONDITION POSSIBLE CAUSES CORRECTION
BELT SLIPS 1. Belt slipping because of 1. Inspect/Replace tensioner if

insufficient tension

2. Belt or pulley exposed to
substance that has reduced friction
(belt dressing, oil, ethylene glycol)

3. Driven component bearing failure
(seizure)

4. Belt glazed or hardened from
heat and excessive slippage

necessary

2. Replace belt and clean pulleys

3. Replace faulty component or
bearing

4. Replace belt.

LONGITUDINAL BELT CRACKING

1. Belt has mis-tracked from pulley
groove

2. Pulley groove tip has worn away
rubber to tensile member

1. Replace belt

2. Replace belt

"GROOVE JUMPING”
(Belt does not maintain correct
position on pulley)

1. Incorrect belt tension

2. Pulley(s) not within design
tolerance

3. Foreign object(s) in grooves

4. Pulley misalignment
5. Belt cord line is broken

1. Inspect/Replace tensioner if
necessary

2. Replace pulley(s)

3. Remove foreign objects from
grooves

4. Align component
5. Replace belt

BELT BROKEN
(Note: Identify and correct problem
before new belt is installed)

1. Incorrect belt tension

2. Tensile member damaged during
belt installation

3. Severe misalignment
4. Bracket, pulley, or bearing failure

1. Replace Inspect/Replace
tensioner if necessary

2. Replace belt

3. Align pulley(s)

4. Replace defective component
and belt

NOISE

(Objectionable squeal, squeak, or
rumble is heard or felt while drive
belt is in operation)

1. Incorrect belt tension

2. Bearing noise
3. Belt misalignment
4. Belt to pulley mismatch

5. Driven component induced
vibration

6. Belt flat surface coming apart

1. Inspect/Replace tensioner if
necessary

2. Locate and repair
3. Align belt/pulley(s)
4. Install correct belt

5. Locate defective driven
component and repair

6. Replace belt

TENSION SHEETING FABRIC
FAILURE

(Woven fabric on outside,
circumference of belt has cracked or
separated from body of belt)

1. Tension sheeting contacting
stationary object

2. Excessive heat causing woven
fabric to age

3. Tension sheeting splice has
fractured

1. Correct rubbing condition

2. Replace belt

3. Replace belt
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CONDITION

POSSIBLE CAUSES

CORRECTION

CORD EDGE FAILURE
(Tensile member exposed at edges
of belt or separated from belt body)

1. Incorrect belt tension

2. Belt contacting stationary object
3. Pulley(s) out of tolerance

4. Insufficient adhesion between
tensile member and rubber matrix

1. Inspect/Replace tensioner if
necessary

2. Replace belt
3. Replace pulley
4. Replace belt

REMOVAL
2.7L ENGINE

CAUTION: Do not let tensioner arm snap back to
the freearm position, sever damage may occur to
the tensioner.

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic, spring loaded belt tensioner.
1. Disconnect negative battery cable from battery.

2. Rotate belt tensioner (5) counterclockwise until it

contacts it's stop. Remove belt, then slowly rotate
the tensioner into the freearm position.

3.5L ENGINE

CAUTION: Do not let tensioner arm snap back to
the freearm position, sever damage may occur to
the tensioner.

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic, spring loaded belt tensioner.

1. Disconnect negative battery cable from battery.

2. Rotate belt tensioner (5) counterclockwise until it
contacts it's stop. Remove belt, then slowly rotate
the tensioner into the freearm position.

81385603

81385614
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5.7L/6.1L ENGINE

CAUTION: Do not let tensioner arm snap back to
the freearm position, sever damage may occur to
the tensioner.

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic, spring loaded belt tensioner.

1. Disconnect negative battery cable from battery.

2. Rotate belt tensioner (6) counterclockwise until it
contacts it's stop. Remove belt, then slowly rotate
the tensioner into the freearm position.

3.0L DIESEL

NOTE: The belt routing schematics are published
from the latest information available at the time of
publication. If anything differs between these
schematics and the Belt Routing Label, use the
schematics on Belt Routing Label. This label is
located in the engine compartment.

CAUTION: Do not let tensioner arm snap back to
the freearm position, severe damage may occur to
the tensioner.

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic, spring loaded belt tensioner
(5).

1. Disconnect negative battery cable.

2. Rotate belt tensioner (5) until it contacts its stop.
Remove belt, then slowly rotate the tensioner (5)
into the freearm position.

8138567a

8166af%e
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INSTALLATION
2.7L ENGINE

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic ( spring load ) belt tensioner.

1. Check condition of all pulleys.

CAUTION: When installing the serpentine acces-
sory drive belt, the belt MUST be routed correctly.
If not, the engine may overheat due to the water
pump rotating in the wrong direction.

2. Install new belt. Route the belt around all pulleys
except the idler pulley. Rotate the tensioner arm
until it contacts it's stop position. Route the belt
around the idler and slowly let the tensioner rotate
into the belt. Make sure the belt is seated onto all
pulleys.

ON all engines, the tensioner (5) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt 81385603

is being installed, tang must be within approxi-
mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop (i.e. tang is approximately between the two indexing stops).
Belt is considered new if it has been used 15 minutes or less.

3. With the drive belt installed, inspect the belt wear indicator.

3.5L ENGINE

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic ( spring load ) belt tensioner.

1. Check condition of all pulleys.

CAUTION: When installing the serpentine acces-
sory drive belt, the belt MUST be routed correctly.
If not, the engine may overheat due to the water
pump rotating in the wrong direction.

2. Install new belt. Route the belt around all pulleys
except the idler pulley. Rotate the tensioner arm
until it contacts it's stop position. Route the belt
around the idler and slowly let the tensioner rotate
into the belt. Make sure the belt is seated onto all
pulleys.

ON all engines, the tensioner (5) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt 81385614

is being installed, tang must be within approxi-
mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop (i.e. tang is approximately between the two indexing stops).
Belt is considered new if it has been used 15 minutes or less.

3. With the drive belt installed, inspect the belt wear indicator.
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5.7L/6.1L ENGINE

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic ( spring load ) belt tensioner.

1. Check condition of all pulleys.

CAUTION: When installing the serpentine acces-
sory drive belt, the belt MUST be routed correctly.
If not, the engine may overheat due to the water
pump rotating in the wrong direction.

2. Install new belt. Route the belt around all pulleys
except the idler pulley. Rotate the tensioner arm
until it contacts it's stop position. Route the belt
around the idler and slowly let the tensioner rotate
into the belt. Make sure the belt is seated onto all
pulleys.

ON all engines, the tensioner (6) is equipped with
an indexing tang on back of tensioner and an
indexing stop on tensioner housing. If a new belt
is being installed, tang must be within approxi-

8138567a

mately 6 - 8mm (0.24 - 0.32 in.) of indexing stop (i.e. tang is approximately between the two indexing stops).
Belt is considered new if it has been used 15 minutes or less.

3. With the drive belt installed, inspect the belt wear indicator.

3.0L DIESEL

NOTE: The belt routing schematics are published
from the latest information available at the time of
publication. If anything differs between these
schematics and the Belt Routing Label, use the
schematics on Belt Routing Label. This label is
located in the engine compartment.

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic ( spring load ) belt tensioner
(5).

1. Check condition of all pulleys.

CAUTION: When installing the serpentine acces-
sory drive belt, the belt MUST be routed correctly.
If not, the engine may overheat due to the water
pump rotating in the wrong direction.

2. Install new belt (3). Route the belt around all pul-
leys except the idler pulley. Rotate the tensioner

8166af%e

arm until it contacts its stop position. Route the belt around the idler and slowly let the tensioner rotate into the

belt. Make sure the belt (3) is seated onto all pulleys.
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IDLER PULLEY

REMOVAL

2.7L ENGINE

1.

Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY  DRIVE/DRIVE  BELTS
REMOVAL).

Remove cover (3).
Remove bolt (2) and idler pulley (1).

3.5L ENGINE

1.

Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY  DRIVE/DRIVE  BELTS
REMOVAL).

Remove cover (3).
Remove bolt (2) and idler pulley (1).

813852ac

813852¢0
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5.7L ENGINE

1. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/BELT TENSIONERS -
REMOVAL).

2. Remove cover (3).
3. Remove bolt (2) and idler pulley (1).

3.0L Diesel Engine

1. Remove accessory drive belt (Refer to 7 - COOL-

ING/ACCESSORY  DRIVE/DRIVE  BELTS

REMOVAL).
2. Remove cover.
3. Remove bolt (5) and idler pulley.

k) i *" d .’; )
b.‘«"" = {"?V |
I 65

r‘li @

“ “ \ i 813852d0

o\ 7
O e 8166af%e




LX

ACCESSORY DRIVE 7 -37

INSTALLATION
2.7L ENGINE

1.

Position idler pulley (1).

2. Tighten bolt (2) to 28 N-m (250 in. Ibs.).
3.
4. Install accessory drive belt (Refer to 7 - COOLING/

Install cover (3).

ACCESSORY DRIVE/DRIVE BELTS - INSTALLA-
TION)

3.5L ENGINE

1.
2. Tighten bolt to (2) 28 N-m (250 in. Ibs.).

3.

4. Install accessory drive belt (Refer to 7 - COOLING/

Position idler pulley (1).

Install cover (3).

ACCESSORY DRIVE/DRIVE BELTS - INSTALLA-
TION).

813852ac

813852¢0
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5.7L ENGINE

1. Position idler pulley (1).

2. Tighten bolt (2) to 54 N-m (40 ft. Ibs.).

3. Install cover (3).

4. Install accessory drive belt (Refer to 7 - COOLING/

ACCESSORY DRIVE/DRIVE BELTS - INSTALLA-
TION).

INSTALLATION

NOTE: The belt routing schematics are published
from the latest information available at the time of
publication. If anything differs between these
schematics and the Belt Routing Label, use the
schematics on Belt Routing Label. This label is
located in the engine compartment.

Belt tension is not adjustable. Belt adjustment is main-
tained by an automatic ( spring load ) belt tensioner.

1. Check condition of all pulleys.

CAUTION: When installing the serpentine acces-
sory drive belt, the belt MUST be routed correctly.
If not, the engine may overheat due to the water
pump rotating in the wrong direction.

2. Install new belt (3). Route the belt around all pul-
leys except the idler pulley. Rotate the tensioner
arm until it contacts its stop position. Route the belt

LX

2
N 4
\ N

“ “’ 813852d0

around the idler and slowly let the tensioner rotate into the belt. Make sure the belt (3) is seated onto all pulleys.
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COOLANT

DESCRIPTION
ENGINE COOLANT

ETHYLENE-GLYCOL MIXTURES

CAUTION: Richer antifreeze mixtures cannot be measured with normal field equipment and can cause prob-
lems associated with 100 percent ethylene-glycol.

The use of aluminum cylinder blocks, cylinder heads and water pumps requires special corrosion protection. Only
Mopar® Antifreeze/Coolant, 5 year/100,000 Mile Formula (ethylene-glycol base coolant with corrosion inhibitors
called HOAT, for Hybrid Additive Technology) is recommended. This coolant offers the best engine cooling without
corrosion when mixed with 50% distilled water to obtain a freeze point of -37° C (-35° F).

The required ethylene-glycol (antifreeze) and water mixture depends upon the climate and vehicle operating condi-
tions. The antifreeze concentration must always be a minimum of 44 percent, year-round in all climates. If per-
centage is lower than 44 percent, engine parts may be eroded by cavitation, and cooling system
components may be severely damaged by corrosion. Maximum protection against freezing is provided with a
68% antifreeze concentration, which prevents freezing down to -67.7° C (-90° F). A higher percentage will freeze at
a warmer temperature. Also, a higher percentage of antifreeze can cause the engine to overheat because the spe-
cific heat of antifreeze is lower than that of water.

Use of 100 percent ethylene-glycol will cause formation of additive deposits in the system, as the corrosion inhibitive
additives in ethylene-glycol require the presence of water to dissolve. The deposits act as insulation, causing tem-
peratures to rise to as high as 149° C (300° F). This temperature is hot enough to melt plastic and soften solder.
The increased temperature can result in engine detonation. In addition, 100 percent ethylene-glycol freezes at 22°
C (-8° F).

PROPYLENE-GLYCOL MIXTURES

It's overall effective temperature range is smaller than that of ethylene-glycol. The freeze point of 50/50 propylene-
glycol and water is -32° C (-26° F). 5° C higher than ethylene-glycol's freeze point. The boiling point (protection
against summer boil-over) of propylene-glycol is 125° C (257° F ) at 96.5 kPa (14 psi), compared to 128° C (263°
F) for ethylene-glycol. Use of propylene-glycol can result in boil-over or freeze-up on a cooling system designed for
ethylene-glycol. Propylene glycol also has poorer heat transfer characteristics than ethylene glycol. This can
increase cylinder head temperatures under certain conditions.

Propylene-glycol/ethylene-glycol Mixtures can cause the destabilization of various corrosion inhibitors, causing dam-
age to the various cooling system components. Also, once ethylene-glycol and propylene-glycol based coolants are
mixed in the vehicle, conventional methods of determining freeze point will not be accurate. Both the refractive index
and specific gravity differ between ethylene glycol and propylene glycol.

HOAT COOLANT

WARNING: Antifreeze is an ethylene-glycol base coolant and is harmful if swallowed or inhaled. If swal-
lowed, drink two glasses of water and induce vomiting. If inhaled, move to fresh air area. Seek medical
attention immediately. Do not store in open or unmarked containers. Wash skin and clothing thoroughly

after coming in contact with ethylene-glycol. Keep out of reach of children. Dispose of glycol base coolant

properly, contact your dealer or government agency for location of collection center in your area. Do not

open a cooling system when the engine is at operating temperature or hot under pressure, personal injury
can result. Avoid radiator cooling fan when engine compartment related service is performed, personal
injury can result.

CAUTION: Use of Propylene-Glycol based coolants is not recommended, as they provide less freeze pro-
tection and less corrosion protection.
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The cooling system is designed around the coolant. The coolant must accept heat from engine metal, in the cylinder
head area near the exhaust valves and engine block. Then coolant carries the heat to the radiator where the tube/
fin radiator can transfer the heat to the air.

The use of aluminum cylinder blocks, cylinder heads, and water pumps requires special corrosion protection.
Mopar® Antifreeze/Coolant, 5 Year/100,000 Mile Formula (MS-9769), or the equivalent ethylene-glycol base coolant
with organic corrosion inhibitors (called HOAT, for Hybrid Organic Additive Technology) is recommended. This cool-
ant offers the best engine cooling without corrosion when mixed with 50% ethylene-glycol and 50% distilled water to
obtain a freeze point of -37° C (-35° F). If it loses color or becomes contaminated, drain, flush, and replace with
fresh properly mixed coolant solution.

CAUTION: Mopar ® Antifreeze/Coolant, 5 Year/100,000 Mile Formula (MS-9769) may not be mixed with any
other type of antifreeze. Mixing of coolants other than specified (non-HOAT or other HOAT), may result in
engine damage that may not be covered under the new vehicle warranty, and decreased corrosion protec-
tion.

COOLANT PERFORMANCE

The required ethylene-glycol (antifreeze) and water mixture depends upon climate and vehicle operating conditions.
The coolant performance of various mixtures follows:

Pure Water-Water can absorb more heat than a mixture of water and ethylene-glycol. This is for purpose of heat
transfer only. Water also freezes at a higher temperature and allows corrosion.

100 percent Ethylene-Glycol -The corrosion inhibiting additives in ethylene-glycol need the presence of water to
dissolve. Without water, additives form deposits in system. These act as insulation causing temperature to rise to as
high as 149° C (300° F). This temperature is hot enough to melt plastic and soften solder. The increased temper-
ature can result in engine detonation. In addition, 100 percent ethylene-glycol freezes at -22° C (-8° F).

50/50 Ethylene-Glycol and Water -Is the recommended mixture, it provides protection against freezing to -37° C
(-34° F). The antifreeze concentration must always be a minimum of 44 percent, year-round in all climates. If per-
centage is lower, engine parts may be eroded by cavitation. Maximum protection against freezing is provided with a
68 percent antifreeze concentration, which prevents freezing down to -67.7° C (-90° F). A higher percentage will
freeze at a warmer temperature. Also, a higher percentage of antifreeze can cause the engine to overheat because
specific heat of antifreeze is lower than that of water.

CAUTION: Richer antifreeze mixtures cannot be measured with normal field equipment and can cause prob-
lems associated with 100 percent ethylene-glycol.

COOLANT SELECTION AND ADDITIVES

The use of aluminum cylinder blocks, cylinder heads and water pumps requires special corrosion protection. Only
Mopar® Antifreeze/Coolant, 5 Year/100,000 Mile Formula (glycol base coolant with corrosion inhibitors called HOAT,
for Hybrid Organic Additive Technology) is recommended. This coolant offers the best engine cooling without cor-
rosion when mixed with 50% distilled water to obtain a freeze point of -37° C (-35° F). If it loses color or becomes
contaminated, drain, flush, and replace with fresh properly mixed coolant solution.

CAUTION: Do not use coolant additives that are claimed to improve engine cooling.

OPERATION

Coolant flows through the engine block absorbing the heat from the engine, then flows to the radiator where the
cooling fins in the radiator transfers the heat from the coolant to the atmosphere. During cold weather the ethylene-
glycol or propylene-glycol coolant prevents water present in the cooling system from freezing within temperatures
indicated by mixture ratio of coolant to water.
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DIAGNOSIS AND TESTING
COOLANT CONCENTRATION TESTING

Coolant concentration should be checked when any additional coolant was added to system or after a coolant drain,
flush and refill. The coolant mixture offers optimum engine cooling and protection against corrosion when mixed to
a freeze point of -37°C (-34°F) to -46°C (-50°F). The use of a hydrometer or a refractometer can be used to test
coolant concentration.

A hydrometer will test the amount of glycol in a mixture by measuring the specific gravity of the mixture. The higher
the concentration of ethylene glycol, the larger the number of balls that will float, and higher the freeze protection
(up to a maximum of 60% by volume glycol).

A refractometer Tool 8286 (Refer to 7 - COOLING - SPECIAL TOOLS) will test the amount of glycol in a coolant
mixture by measuring the amount a beam of light bends as it passes through the fluid.

Some coolant manufactures use other types of glycols into their coolant formulations. Propylene glycol is the most
common new coolant. However, propylene glycol based coolants do not provide the same freezing protection and
corrosion protection and is not recommended.

CAUTION: Do not mix types of coolant - corrosion protection will be severely reduced.
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HOUSING-COOLANT OUTLET

REMOVAL

2.7L ENGINE

WARNING: Do not remove pressure cap with the
system hot and under pressure because serious
burns from coolant can occur.

1.

. Disconnect electrical connector from coolant tem-

. Disengage Water housing outlet tube (3) from out-

Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

Remove radiator (Refer to 7 - COOLING/ENGINE/
RADIATOR - REMOVAL).

Disconnect engine coolant temperature sensor con-
nector.

Remove radiator upper hose at tube (3).

Remove heater hose from heater tube at rear of
engine.

Disconnect heater tube from retaining clip at rear of
engine.

perature sensor.

Remove screws (2) attaching Water housing outlet
tube (3) to outlet connector (1).

let connector (1). To remove heater tube, move for-
ward until the tube (3) clears cylinder heads.

[

80b76100

3.0L Diesel

HpwbN

Drain cooling system (Refer to 7 - COOLING - STANDA
Remove heater return tube.
Remove lower radiator hose from coolant outlet housing.

RD PROCEDURE).

Remove coolant outlet housing bolts and remove housing.
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INSTALLATION
2.7L ENGINE

1. Inspect heater tube O-ring (4). Replace as neces-
sary.

2. Lubricate O-ring (4) with a silicone type grease
such as Mopar® Dielectric Grease.

3. Install the Water housing Outlet with tube (3) by
inserting tube in-between cylinder heads. Insert
tube into outlet connector (1).

4. Attach Water housing Outlet tube (3) to the retain-
ing clip at rear of engine.

5. Install attaching screws and tighten to 3 N-m (30 in.
Ibs.).

6. Install radiator (Refer to 7 - COOLING/ENGINE/
RADIATOR - INSTALLATION).

7. Fill cooling system (Refer to 7 - COOLING - STAN-
DARD PROCEDURE).

8. Operate engine until it reaches normal operating
temperature. Check cooling system for correct fluid
levels.

80b76100

3.0L Diesel

1. Position the Water Outlet Housing on the cylinder block.

Install mounting nuts and tighten to 11.8 N-m (105 in. Ibs.).

Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE).

Operate engine until it reaches normal operating temperature. Check cooling system for correct fluid levels.

Hw N
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COOLANT RECOVERY CONTAINER

REMOVAL

1. Remove coolant recovery container pressure cap
3).

2. Remove and plug coolant recovery tube (1).

3. Remove mounting nuts (2).

4. Remove coolant recovery container (3) from
vehicle.

INSTALLATION

1. Position coolant recovery container (3).

2. Install mounting nuts (2). Tighten to 10 N-m (89 in.
Ibs.).

3. Install coolant recovery tube (1).

4. Fill cooling system (Refer to 7 - COOLING - STAN-

DARD PROCEDURE).
5. Install coolant recovery container pressure cap (4).
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ENGINE BLOCK HEATER
DESCRIPTION

The engine block heater (1) is mounted in the cylinder
block (2), near the right rear corner. The block heater
is a dry cylinder type design and is powered by 110
volt AC. The power cord must be secured in its
retainer clips, and not positioned so it could con-
tact linkages or exhaust manifolds and become
damaged.

The engine block heater (1) is mounted in the cylinder
block, near the left rear corner. The block heater is a
dry cylinder type design and is powered by 110 volt
AC. The power cord must be secured in its
retainer clips, and not positioned so it could con-
tact linkages or exhaust manifolds and become
damaged.

OPERATION

@ ~ 80b1b328

816448de

When power is applied (110 volt AC) to the block heater, the heating element transfers heat through the aluminum
engine block and into the coolant without directly penetrating the cooling system.

DIAGNOSIS AND TESTING
ENGINE BLOCK HEATER

If unit does not operate, trouble can be in either the power cord or the heater element. Test power cord for conti-
nuity with a 110-volt voltmeter or 110-volt test light; test heater element continuity with an ohmmeter or 12-volt test

light.
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REMOVAL
REMOVAL

1. Raise vehicle on hoist.
2. Detach power cord plug from block heater (1).

3. Remove block heater attaching screw located
below heater terminals.

4. Remove block heater from cylinder block (2).

5.7L/6.1L ENGINE

1. Raise vehicle.
2. Remove power cord from block heater.

3. Remove bolt on block heater. Remove heater
assembly.

INSTALLATION
INSTALLATION

1. Thoroughly clean cylinder block heater cavity.

2. Insert heater assembly (1) into block (2) with
mounting hole is located below heater terminals.

3. Install mounting screw and tighten to 12 N-m (105
in. Ibs.).

4. Attach power cord to heater.

CAUTION: To prevent damage, the power cord
must be secured in its retainer clips, and not posi-
tioned so it could contact linkages or exhaust
manifolds.

@ ~ 80b1b328

—— N/ R
gl |

28

Vil & ﬁ
S
N

816448de

@ ~ 80b1b328




7-48 ENGINE

LX

5. Lower vehicle.

5.7L ENGINE

1. Thoroughly clean cylinder block core hole and
block heater seat.
2. Insert block heater assembly into the block.

3. With block heater fully seated, tighten bolt to 2 N-m
(17 in. Ibs.) torque.

816448de
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ENGINE COOLANT TEMP SENSOR

REMOVAL
2.7L ENGINE

1. Disconnect negative battery cable.

2. Partially drain cooling system (Refer to 7 - COOL-
ING - STANDARD PROCEDURE).

3. Disconnect the electrical connector (2).

4. Remove engine coolant sensor (1) from coolant
outlet tube (3).

8135d357

3.5L ENGINE

1. Disconnect negative battery cable.

2. Partially drain cooling system (Refer to 7 - COOL-
ING - STANDARD PROCEDURE).

3. With the engine cold, disconnect coolant sensor
electrical connector.

4. Remove sensor (2).

@
/ / 80ad62ad
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5.7L/6.1L ENGINE

The Engine Coolant Temperature (ECT) sensor (3) on
the 5.7L/6.1L engine is located under the air condition-
ing compressor. It is installed into a water jacket at the
front of the cylinder block .

WARNING: Hot, pressurized coolant can cause
injury by scalding. Cooling system must be par-
tially drained before removing the coolant temper-
ature sensor.

1. Partially drain the cooling system (Refer to 7 -
COOLING - STANDARD PROCEDURE).

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL).

3. Carefully unbolt air conditioning compressor from
front of engine. Do not disconnect any A/C hoses
from compressor. Temporarily support compressor
to gain access to ECT sensor (3).

4. Disconnect electrical connector (2) from sensor (3).
5. Remove sensor (3) from cylinder block.

3.0L DIESEL

WARNING: Risk of injury to skin and eyes from
scalding with hot coolant. Risk of poisoning from

swallowing coolant. Do not open cooling system

unless coolant temperature is below 90°C. Open
cap slowly to release pressure. Store coolant in
suitable and appropriately marked container. Wear
protective gloves, clothes and eye wear.

1. Disconnect negative battery cable.

2. Remove engine cover (Refer to 9 - ENGINE -
REMOVAL).

3. Partially drain coolant system (Refer to 7 - COOL-
ING - STANDARD PROCEDURE).

4. Unplug coolant temperature sensor electrical con-
nector.

NOTE: Capture any residual coolant that may flow.

5. Remove coolant temperature sensor (2).
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INSTALLATION

2.7L ENGINE

1.
2.

3.

Apply thread sealant to sensor threads.

Install engine coolant temperature sensor (1) into
coolant outlet tube (3).

Tighten sensor to 28 N-m (20 ft. Ibs.) torque.

Connect electrical connector (2) to engine coolant
temperature sensor (1).

3.5L ENGINE

1.

2.
3.

Install engine coolant temperature sensor (2).
Tighten sensor to 28 N-m (20 ft. Ibs.) torque.

Attach electrical connector to sensor.
Connect negative battery cable.

8135d357
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5.7L/6.1L ENGINE

1. Apply thread sealant to sensor threads.

2. Install ECT sensor (3) to engine.

Tighten sensor to 11 N-m (97.3 in. Ibs.) torque.
Connect electrical connector (2) to ECT sensor (3).

Fill the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

ok~ w

3.0L DIESEL

WARNING: Risk of injury to skin and eyes from
scalding with hot coolant. Risk of poisoning from

swallowing coolant. Do not open cooling system

unless coolant temperature is below 90°C (194°f).
Open cap slowly to release pressure. Store cool-
ant in suitable and appropriately marked container.
Wear protective gloves, clothes and eye wear.

1. Position and install coolant temperature sensor.

2. Connect coolant temperature sensor electrical con-
nector.

3. Refill coolant system to proper level with proper
mixture of coolant (Refer to 7 - COOLING - STAN-
DARD PROCEDURE).

4. Install engine cover (Refer to 9 - ENGINE -
INSTALLATION).

5. Connect negative battery cable.

WARNING: Use extreme caution when engine is

LX
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operating. Do not stand in a direct line with fan. Do not put your hands near pulleys, belts or fan. Do not

wear loose clothes.

6. Start engine and inspect for leaks.
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ENGINE COOLANT THERMOSTAT
DESCRIPTION

The engine cooling thermostats are a wax pellet driven, reverse poppet choke type. The thermostats have an air
bleed located in the thermostat flange. The air bleed allows internal trapped air during cooling system filling to be
released. The thermostat on the 2.7L and 3.5L engines are located on the lower left side of engine, near the front.
The thermostat on both engines are on the inlet side of the water pump.

The thermostat on the 5.7L/6.1L gas powered engine is located beneath the thermostat housing (1) at the front of
the intake manifold.

The thermostat on the 3.0L Diesel engine is integrated
into the thermostat housing located at the front of the
right intake manifold and is serviced as an assembly.
A rubber seal is used to seal the thermostat housing
to the intake manifold. The thermostat contains the fol-
lowing components:
e Main Valve (4) - Controls coolant flow through
the radiator
e Bypass Valve (2) - Controls coolant flow through
the bypass passage to the inlet side of the water
pump
e Vent Valve (1) - Vents the cooling system via a
ball valve when it is filled and when the engine is
running
e Thermostat Housing Seal (3)

8179fdéd

OPERATION
GAS ENGINE

The engine cooling thermostat is a wax pellet driven, reverse poppet choke type. The thermostat is designed to
provide the fastest warm up possible by preventing leakage through it and to guarantee a minimum engine oper-
ating temperature of 88 to 93° C (192 to 199° F). The thermostat also will automatically reach wide open so it will
not restrict flow to the radiator as temperature of the coolant rises in hot weather to around 104° C (220° F). Above
this temperature the coolant temperature is controlled by the radiator, fan, and ambient temperature, not the ther-
mostat.

The thermostat is operated by a wax filled container (pellet) which is sealed. When heated coolant reaches a pre-
determined temperature, the wax expands enough to overcome the closing spring and water pump pressure, which
forces the valve to open.
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3.0L DIESEL ENGINE

WARM-UP PHASE

Up to a coolant temperature of approximately 87° C
(189° F), the main valve is closed and the bypass
valve fully open. The flow through the radiator is inter-
rupted and coolant flows through the bypass passage
directly to the inlet side of the water pump.

PARTIAL-LOAD PHASE

The main valve begins to open at a coolant tempera-
ture of 86° C (189° F), and a small amount of coolant
flows through the radiator. As the engine temperature
increases, the main valve opens further and the
bypass valve gradually closes. More coolant flows
through the radiator and less coolant flows through the
bypass passage.

TO WATER PUMP

817a02d4

TO
RADIATOR

TO WATER PUMP

817a0306
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FULL-LOAD PHASE

The main valve is fully open at a coolant temperature
above 102° C (216° F). The bypass plate seals off the
bypass passage. The entire quantity of coolant flows
through the radiator.

TO
RADIATOR

817a02cb

DIAGNOSIS AND TESTING
ENGINE COOLANT THERMOSTAT

The thermostat is operated by a wax filled chamber (pellet) which is sealed. When heated coolant reaches a pre-
determined temperature the wax pellet expands enough to overcome the closing spring and water pump pressure,
which forces the valve to open. Coolant leakage into the pellet will cause a thermostat to fail open. Do not attempt
to free up a thermostat with a screwdriver.

Thermostat diagnostics is included in powertrain control module’s (PCM) programing for on-board diagnosis. The
malfunction indicator light (MIL) will illuminate and a diagnostic trouble code (DTC) will be set when an “open too
soon” condition occurs. Do not change a thermostat for lack of heater performance or temperature gauge position,
unless a DTC is present. For other probable causes, (Refer to 7 - COOLING - DIAGNOSIS AND TESTING). Ther-
mostat failing shut is the normal long term mode of failure, and normally, only on high mileage vehicles. The tem-
perature gauge will indicate this (Refer to 7 - COOLING - DIAGNOSIS AND TESTING).
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REMOVAL
2.7L ENGINE

1. Disconnect negative cable.

WARNING: Do not remove pressure cap with the
system hot and under pressure because serious
burns from coolant can occur.

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

3. Remove radiator lower hose from thermostat hous-
ing (1).

4. Remove nuts (3) from heater tube flange studs.

5. Loosen starter bolt at heater tube bracket.

6. Pull heater tube out of thermostat housing and
position out of the way.

7. Remove bolt (3) and two studs.

8. Remove thermostat housing (1), O-ring (2) and

thermostat (4).

N [@ 81363312
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3.5L ENGINE

1. Disconnect negative cable.

WARNING: Do not remove pressure cap with the
system hot and under pressure because serious
burns from coolant can occur.

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

3. Raise vehicle on hoist.

4. Disconnect electrical connectors from engine oil
and power steering pressure switches.

5. Disconnect radiator and heater hoses from thermo-
stat housing.

6. Remove thermostat housing bolts.
7. Remove housing, thermostat, and gasket.

NOTE: The OEM thermostat is staked in place at
the factory. To ensure proper seating of replace-
ment thermostat, carefully remove the bulged

80b1b458

metal from the thermostat housing using a suitable hand held grinder. It is not necessary to restake the

replacement thermostat into the thermostat housing.

5.7L/6.1L ENGINE

1. Disconnect negative battery cable at battery.

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

3. Remove radiator hose at thermostat housing (1).

NOTE: Thermostat o-ring is part of thermostat (2)
and is not serviced separately.

4. Remove thermostat housing mounting bolts (3),
thermostat housing (1) and thermostat (2).

3.0L DIESEL

\‘?

(%
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0

81364656

WARNING: Risk of injury to skin and eyes from scalding with hot coolant. Risk of poisoning from swallow-
ing coolant. Do not open cooling system unless coolant temperature is below 90° C (194° F). Open cap
slowly to release pressure. Store coolant in suitable and appropriately marked container. Wear protective

gloves, clothes and eye wear.

NOTE: Inspect condition of all clamps and hoses, replace as necessary.

1. Disconnect negative battery cable.

2. Remove engine cover (Refer to 9 - ENGINE - REMOVAL).
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Drain engine coolant (Refer to 7 - COOLING/ENGINE/COOLANT - STANDARD PROCEDURE).
Remove bracket for fuel line.

Remove coolant hoses and thermostat housing.

Remove thermostat housing.

Clean all sealing surfaces.

N o gk w

INSTALLATION
2.7L ENGINE

1. Clean gasket sealing surfaces.

R R R R AR AR AR R RARARA

NOTE: Install thermostat with the bleed valve
located at the 12 o'clock position, between tabs on S ‘
seal. \\ /\\ /
2. Install thermostat (4) and O-Ring (2) into thermo- \ \ L 0
stat housing (1).
3. If removed, install two studs (3). N "( ."
4. Install thermostat (4) , thermostat housing (1), % "!’.~/. ~
O-ring (2) and bolt. Tighten attaching bolts to 12 ﬁk\
N-m (105 in. Ibs.). o = 7 — o
ADhn)
&) RY [ @
7]
§ (&8 7’\[@ 81363312

5. Lubricate new heater return tube O-ring with cool-
ant.

6. Position heater return tube flange over two studs.
Install nuts (3). Tighten retaining nuts (3) to 6 N-m
(53 in. Ibs.).

7. Tighten starter bolt to 54.3 N-m (40 ft. Ibs.).

8. Connect the lower radiator hose to the thermostat
housing (1). Install hose clamps.

9. Refill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

10. Connect negative cable.

3.5L ENGINE

1. Position gasket on thermostat and housing.

2. Install thermostat housing, gasket and mounting bolts onto block. Tighten attaching bolts to 12 N-m (105 in. Ibs.).
Install radiator hose.

Install bypass hose.
Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE).

S
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5.7L/6.1L ENGINE

1. Clean mating areas of timing chain cover and ther-
mostat housing (1).

NOTE: Install thermostat with the bleed valve % @
located at the 12 o’clock position. ) 5N

/\
2. Install thermostat (2) (spring side down) into ?‘@
recessed machined groove on timing chain cover ‘%
with bleed valve located at the 12 o’clock position. © e
3. Position thermostat housing (1) on timing chain

cover.

4. Install two housing-to-timing chain cover bolts (3).
Tighten bolts to 13 N-m (112 in. Ibs.) torque.

il
m
=

CAUTION: Thermostat housing must be tightened
evenly and thermostat (2) must be centered into
recessed groove in timing chain cover. If not, it
may result in a cracked thermostat housing (1),
damaged timing chain cover threads or coolant
leaks.

/)

81364656

Install lower radiator hose on thermostat housing.

Lower vehicle.

Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE).
Connect negative battery cable to battery.

Start and warm the engine. Check for leaks.

3.0L DIESEL

1. Clean all sealing surfaces.
2. Position and install thermostat housing Tighten bolts to 9 N-m (80 Ibs.in.).

© © N o u

NOTE: Inspect condition of all clamps and hoses, replace as necessary.

Connect coolant hoses,

Install bracket for fuel line.

Close coolant drain.

Install engine cover (Refer to 9 - ENGINE - INSTALLATION).
Connect negative battery cable.

Fill coolant system to proper level with appropriate coolant mixture (Refer to 7 - COOLING/ENGINE/COOLANT
- STANDARD PROCEDURE).

© N o g w

WARNING: Use extreme caution when engine is operating. Do not stand in direct line with fan. Do not put
your hands near pulleys, belts or fan. Do not wear loose clothes.

9. Start engine and inspect for leaks.
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HEATER SUPPLY TUBE

REMOVAL
3.5L ENGINE

WARNING: Do not remove pressure cap with sys-
tem hot and under pressure because serious
burns from coolant can occur.

1. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

2. Remove upper and lower intake manifold (Refer to
9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD -
UPPER - REMOVAL) and (Refer to 9 - ENGINE/
MANIFOLDS/INTAKE MANIFOLD - LOWER -
REMOVAL).

3. Position lower intake manifold upside down on
bench and remove the tube retaining bolt (5).

4. Remove heater supply tube (4) from manifold and
discard O-ring (2).

5.7L/6.1L ENGINE

1. Disconnect negative battery cable.

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

3. Remove intake manifold (Refer to 9 - ENGINE/
MANIFOLDS/INTAKE MANIFOLD - REMOVAL).

4. Remove heater hoses from heater tubes.
5. Remove heater tube mounting bolts.

6. Remove heater tubes from water pump housing
and remove from vehicle.

80be46ff
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INSTALLATION
3.5L ENGINE

1. Clean heater tube sealing surfaces.

2. Inspect heater tube O-ring (2). Replace as neces-
sary.

3. Lubricate O-ring (2) with a silicone type grease
such as Mopar® Dielectric Grease.

4. Install O-ring (2) on heater supply tube (4).
5. Install heater tube (4) on manifold.

6. Install retaining bolts. Tighten bolts to 12 N-m (105
in. Ibs.).

7. Install lower and upper intake manifolds (Refer to 9
-  ENGINE/MANIFOLDS/INTAKE MANIFOLD -
INSTALLATION - Lower) and (Refer to 9 -
ENGINE/MANIFOLDS/INTAKE MANIFOLD
INSTALLATION - Upper).

8. Refill cooling system (Refer to 7 - COOLING
STANDARD PROCEDURE).

9. Operate engine until it reaches normal operating
temperature. Check cooling system for correct fluid
levels.

80be46ff

5.7L/6.1L ENGINE

1. Position heater tubes into water pump housing.

2. Install mounting bolts. Tighten bolts to 10 N-m (88
in. Ibs.).

3. Install heater hose onto heater tubes.

4. Install intake manifold (Refer to 9 - ENGINE/MAN-
IFOLDS/INTAKE MANIFOLD - INSTALLATION).

5. Connect negative battery cable.

6. Fill cooling system (Refer to 7 - COOLING - STAN-
DARD PROCEDURE).

7. Start vehicle and check for cooling system leaks.

813881db
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RADIATOR

REMOVAL

1. DlIsconnect negative battery cable.

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

3. Remove upper radiator hose (2).

4. Remove upper radiator closure panels (1).

5. Remove radiator fan assembly (4) (Refer to 7 -

© ® N o

LX

COOLING/ENGINE/RADIATOR FAN - REMOVAL).

Raise vehicle.

Remove lower splash shield.

Remove lower radiator hose (1).
Remove lower condenser mount bolts.

8136a0a2
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10. Lower vehicle.
11. Remove upper radiator hose.

CAUTION: Bolts have a tread locker on them, use
hand tools to remove the upper radiator mounting
bolts.

12. Remove upper radiator mounting brackets (1) and
bolts (2).

13. Remove upper condenser mounting bolts.
14. Separate condenser assembly from radiator.

15. Tilt radiator toward engine and remove radiator
from vehicle.

CLEANING

ENGINE 7 - 63

8136a312

Clean radiator fins are necessary for good heat transfer. The radiator and air conditioning fins should be cleaned
when an accumulation of debris has occurred. With the engine cold, apply cold water and compressed air to the
back (engine side) of the radiator to flush the radiator and/or A/C condenser of debris.

INSPECTION

Inspect the radiator tanks for cracks, broken or missing fittings also inspect the joint where the tanks seam up to the

radiator core for signs of leakage and/or deteriorating seals.

Inspect radiator core for corroded, bent or missing cooling fins. Inspect the core for bent or damaged cooling tubes.

INSTALLATION

1. Position radiator into engine compartment. Seat the
radiator assembly lower rubber isolators into the
mounting holes in radiator lower support.

2. Install radiator mounting bracket (1) and bolts (2).
Tighten to 12 N-m (106 in. Ibs.).

3. Position condenser on radiator and install upper
mounting bolts. Tighten bolts to 6 N-m (50 in. Ibs.).

4. Raise vehicle.

\ 81364312
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5.

6.
7.

10.
11.
12.

13.

ENGINE

Install lower condenser mounting bolts. Tighten
bolts to 10 N-m (88 in. Ibs.)

Install lower radiator hose (1) and clamp.
Lower vehicle.

Install the radiator fan (Refer to 7 - COOLING/EN-
GINE/RADIATOR FAN - INSTALLATION).

Install upper radiator upper hose. Align hose so it
does not interfere with the accessory drive belt or
engine. Position hose clamp so it will not interfere
with the hood.

Install upper radiator closure panels.
Connect negative cable.

Fill cooling system with coolant (Refer to 7 -
COOLING - STANDARD PROCEDURE).

Operate engine until it reaches normal operating
temperature. Check cooling system and automatic
transmission for correct fluid levels.

LX

8136a0a2

=g Oy
o ‘,\,s..:'

iy

8136a0a4




LX ENGINE 7 - 65

RADIATOR PRESSURE CAP
DESCRIPTION

All cooling systems are equipped with a pressure cap
on the radiator. This cap releases pressure at some CROSS-SECTIONAL VIEW
point within a range of 110-138 kPa (16-20 psi). The
pressure relief point (in pounds) is engraved on top of
the cap (3).

The cooling system will operate at pressures slightly
above atmospheric pressure. This results in a higher
coolant boiling point allowing increased radiator cool- @
ing capacity. The cap contains a spring-loaded pres-
sure relief valve (4). This valve opens when system
pressure reaches the release range of 110-138 kPa @ @
(16-20 psi).

A rubber gasket (2) seals the radiator filler neck. This TOP VIEW

is done to maintain vacuum during coolant cool-down o
and to prevent leakage when system is under
pressure.

80bcde65

OPERATION

A vent valve in the center of the cap will remain shut as long as the cooling system is pressurized. As the coolant
cools, it contracts and creates a vacuum in cooling system. This causes the vacuum valve to open and coolant in
reserve/overflow tank to be drawn through connecting hose into radiator. If the vacuum valve is stuck shut, or over-
flow hose is kinked, radiator hoses will collapse on cool-down.

DIAGNOSIS AND TESTING
RADIATOR CAP-TO-FILLER NECK SEAL

The pressure cap upper gasket (seal) pressure relief can be tested by removing overflow hose from radiator filler
neck nipple. Attach hose of pressure tester tool 7700 (or equivalent) to nipple. It will be necessary to disconnect
hose from its adapter for filler neck. Pump air into radiator. The pressure cap upper gasket should relieve at 124
kPa (18 psi) and hold pressure at a minimum of 110 kPa (186psi).

WARNING: The warning words “DO NOT OPEN HOT” on radiator pressure cap, are a safety precaution.
When hot, pressure builds up in cooling system. To prevent scalding or injury, radiator cap should not be
removed while system is hot and/or under pressure.

Do not remove radiator cap at any time except for the following purposes:
1. Check and adjust antifreeze freeze point.

2. Refill system with new antifreeze.

3. Conducting service procedures.

4. Checking for vacuum leaks.
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WARNING: If vehicle has been run recently, wait at least 15 minutes before removing radiator cap. With a
rag, squeeze radiator upper hose to check if system is under pressure. Place a rag over cap and without
pushing cap down, rotate it counter-clockwise to first stop. Allow fluid to escape through the coolant
reserve/overflow hose into reserve/overflow tank. Squeeze radiator upper hose to determine when pressure
has been released. When coolant and steam stop being pushed into tank and system pressure drops,
remove radiator cap completely.

RADIATOR CAP

Remove cap (1) from radiator. Be sure that sealing
surfaces are clean. Moisten rubber gasket with water
and install cap (1) on pressure tester 7700 (2) or an
equivalent.

Operate tester pump to bring pressure to 124 kPa (18
psi) on gauge. If pressure cap (1) fails to hold pres-
sure of at least 110 kPa (16 psi) replace cap. Refer to
the following CAUTION.

The pressure cap may test properly while positioned
on tool 7700 (or equivalent). It may not hold pressure
or vacuum when installed on radiator. If so, inspect
radiator filler neck and cap’s top gasket for damage.
Also inspect for dirt or distortion that may prevent cap
from sealing properly.

CAUTION: Radiator pressure testing tools are very
sensitive to small air leaks, which will not cause
cooling system problems. A pressure cap that
does not have a history of coolant loss should not
be replaced just because it leaks slowly when
tested with this tool. Add water to tool. Turn tool
upside down and recheck pressure cap to confirm
that cap needs replacement.

19507-3

CLEANING

Use only a mild soap and water to clean the radiator cap. Using any type solvent may cause damage to the seal
in the radiator cap.

INSPECTION

Hold cap at eye level, right side up. The vent valve at bottom of cap should open. If rubber gasket has swollen and
prevents vent valve from opening, replace cap.

Hold cap at eye level, upside down. If any light can be seen between vent valve and rubber gasket, replace cap. Do
not use a replacement cap that has a spring to hold vent shut. A replacement cap must be the type designed
for a coolant reserve/overflow system with a completely sealed diaphragm spring and a rubber gasket. This gasket
is used to seal to radiator filler neck top surface. Use of proper cap will allow coolant return to radiator.
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WATER PUMP
DESCRIPTION

The 2.7L and 3.5L pumps have a die cast aluminum
housing and a plastic swept vane impeller. The 2.7L
water pump bolts directly to the cylinder block, behind
the timing chain cover and is driven by the engine pri-
mary timing chain.

The 3.5L water pump bolts directly to the rear timing
belt cover using a press-in-place gasket for sealing.
The water pump is driven by the engine timing belt.

7-67
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REMOVAL
2.7L ENGINE

WARNING: Do not remove pressure cap with the
system hot and pressurized. Serious burns from
coolant can result.

1. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

2. Remove radiator fan assembly (Refer to 7 - COOL-
ING/ENGINE/RADIATOR FAN - REMOVAL).

3. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL).

NOTE: The water pump is driven by the primary
timing chain.

4. Remove the timing chain and all chain guides
(Refer to 9 - ENGINE/VALVE TIMING/TIMING
BELT/CHAIN AND SPROCKETS - REMOVAL).

5. Remove bolts (2 and 3) attaching water pump (1)
to block.

6. Remove water pump (1) and gasket.

3.5L ENGINE

The water pump on all models can be replaced with-
out discharging the air conditioning system.

WARNING: Do not remove pressure cap with the
system hot and under pressure because serious
burns from coolant can occur.

1. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

2. Remove accessory drive belts (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL).

NOTE: The water pump is driven by the timing
belt.

3. Remove engine timing belt (Refer to 9 - ENGINE/

80b1b301

80b1b456

VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - REMOVAL).

4. Remove water pump mounting bolts (1). Note position of longer bolts for proper re-installation.

5. Remove water pump body (2) from engine.
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5.7L/6.1L ENGINE

1. Disconnect negative battery cable.

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

3. Remove radiator fan assembly (Refer to 7 - COOL-
ING/ENGINE/RADIATOR FAN - REMOVAL).

4. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL)

5. Remove termostat (Refer to 7 - COOLING/EN-
GINE/ENGINE  COOLANT THERMOSTAT -
REMOVAL)

NOTE: The water pump mounting bolts (2) are dif-
ferent lengths. Note the location of the water
pump mounting bolts (2).

6. Remove water pump mounting bolts (2) and
remove water pump (1).

81371dc2

3.0L DIESEL

WARNING: Risk of injury to skin and eyes from
scalding with hot coolant. Risk of poisoning from

swallowing coolant. Do not open cooling system

unless coolant temperature is below 90°C (194°F).
Open cap slowly to release pressure. Store cool-
ant in suitable and appropriately marked container.

Wear protective gloves, clothes and eye wear.

1. Disconnect negative battery cable.

2. Remove engine cover (Refer to 9 - ENGINE -
REMOVAL).

3. Drain engine coolant (Refer to 7 - COOLING -
STANDARD PROCEDURE).

4. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL)

5. Disconnect coolant hoses at water pump.

6. Remove idler pulley (Refer to 7 - COOLING/AC-
CESSORY DRIVE/IDLER PULLEY - REMOVAL).

7. Remove water pump and clean sealing surfaces.
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INSPECTION - 2.7L ENGINE

Inspect and replace the water pump if it has any of
the following defects:

1. Damage or cracks on the pump body.

2. Coolant leaks: If the shaft seal is leaking, this will
be evident by traces of thick deposits of dried gly-
col running down from the pump primary weep
passage. A thin black stain below the pump primary
weep hole/passage is considered normal operation.

3. Coolant leaks: If the pump primary weep passage
is plugged, coolant may come from the secondary
weep passage and collect in the valley of the
engine. The coolant will eventually run out the back
side of the engine. Leakage from the secondary
weep passage may give false indications that core
plug(s) may be leaking on the back side of the
engine block. If this condition is found, clean the
primary weep passage of debris.

4. Impeller rubs inside of cylinder block.
5. Excessively loose or rough turning bearing.

(
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NOTE: It is normal for the water pump to weep a small amount of coolant from the primary weep hole (black
stain at weep passage). Do not replace the water pump if this condition exists. Replace the water pump if
a heavy deposit or a steady flow of engine coolant is evident from the primary weep passage. This indicates
a shaft seal failure and pump must be replaced. Coolant may leak from the secondary weep passage and fill
the valley of the engine. If this condition is found, clean the primary weep passage of debris. Be sure to
perform a thorough analysis before replacing water pump.

INSTALLATION
2.7L ENGINE

1. Clean all sealing surfaces.

2. Install water pump (1) and gasket. Tighten mount-
ing bolts to 12 N-m (105 in. Ibs.).

3. Install timing chain guides and timing chain (Refer
to 9 - ENGINE/VALVE TIMING/TIMING BELT/
CHAIN AND SPROCKETS - INSTALLATION).

4. Install the accessory drive belts (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
INSTALLATION).

5. Install the radiator fan assembly (Refer to 7 -
COOLING/ENGINE/RADIATOR FAN - INSTALLA-
TION).

6. Fill cooling system (Refer to 7 - COOLING - STAN-
DARD PROCEDURE).

80b1b301

3.5L ENGINE

1. Clean all O-ring surfaces on front cover.

2. Position water pump (3) and O-ring to engine. @ @
3. Install mounting bolts. Tighten to 12 N-m (105 in. @
Ibs.). O

4. Install timing belt (Refer to 9 - ENGINE/VALVE

TIMING/TIMING BELT/CHAIN AND SPROCKETS -

INSTALLATION). /\
5. Install accessory drive belts (Refer to 7 - COOL- PR

ING/ACCESSORY DRIVE/DRIVE BELTS - INSTAL- "\

LATION). .

6. Fill cooling system (Refer to 7 - COOLING - STAN- @
DARD PROCEDURE). ©

80b1b457




7-72 ENGINE

LX

5.7L/6.1L ENGINE

1.

Install water pump and mounting bolts (2). Tighten
mounting bolts to 28 N-m (20 ft. Ibs.).

Make sure double ended bolt (3) is in the proper
location. Tighten double ended bolt to 28 N-m (20
ft. Ibs.).

Install thermostat (Refer to 7 - COOLING/ENGINE/
ENGINE COOLANT THERMOSTAT - INSTALLA-
TION).

Install accessory drive belt (Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA-
TION).

Install the radiator fan assembly (Refer to 7 -
COOLING/ENGINE/RADIATOR FAN - INSTALLA-
TION).

Connect negative battery cable.

Fill cooling system (Refer to 7 - COOLING - STAN-
DARD PROCEDURE).

. Pressure test cooling system (Refer to 7 - COOL-

ING - DIAGNOSIS AND TESTING).

3.0L DIESEL

. Clean all sealing surfaces.
. Position and install water pump. Tighten M6 bolts

to 14 N-m (124 Ibs. in.) and M8 bolts to 20 N-m
(277 lbs. in.).

Install idler pulley. Tighten bolt to 35 N-m (26 Ibs.
ft.).
Install coolant hoses.

Install accessory drive belt (Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA-
TION).

Close coolant drain.

Install engine cover (Refer to 9 - ENGINE -
INSTALLATION).

Connect negative battery cable.

Fill coolant system to proper level with the appro-
priate coolant mixture (Refer to 7 - COOLING/EN-
GINE/COOLANT - STANDARD PROCEDURE).

81371dc2
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WARNING: Use extreme caution when engine is operating. Do not put your hands near pulleys, belts or fan.
Do not wear loose clothes.

10. Start engine and inspect for leaks.
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FAN-RADIATOR
REMOVAL

1. Disconnect negative battery cable.

. Partially drain cooling system (Refer to 7 - COOL-
ING - STANDARD PROCEDURE).

. Remove upper radiator hose (3).
Disconnect cooling fan electrical connector (2).
Remove cooling fan mounting bolts.

Remove radiator cooling fan assembly (1) from
vehicle.

o ok w

INSTALLATION
1.

Position radiator cooling fan assembly (1) in vehi-
cle.

. Install cooling fan mounting bolts. Tighten to 6 N-m
(50 in. Ibs.)

. Connect cooling fan electrical connector (2).

4. Install upper radiator hose (3).

. Fill cooling system (Refer to 7 - COOLING - STAN-
DARD PROCEDURE).

Operate engine until it reaches normal operating
temperature. Check cooling system and automatic
transmission for correct fluid levels.

ENGINE 7 -73
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LX

TRANSMISSION

STANDARD PROCEDURE

TRANSMISSION

TRANSMISSION COOLER LINE QUICK CONNECT FITTING DISASSEMBLY/
ASSEMBLY

DISCONNECT

1.

2.

Remove dust cap by pulling it straight back off of
quick connect fitting.

Place disconnect tool 8875A onto transmission
cooler line with the fingers of the tool facing the
quick connect fitting.

Slide disconnect tool down the transmission line
and engage the fingers of the tool into the retaining
clip. When properly engaged in the clip, the tool
will fit flush against the quick connect fitting.

. Rotate the disconnect tool 60° to expand the

retaining clip.

While holding the disconnect tool against the quick
connect fitting, pull back on the transmission cooler
line to remove.

7-75
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CONNECT

1. Align transmission cooler line with quick connect fit-
ting while pushing straight into the fitting.

2. Push in on transmission cooler line until a “click” is
heard or felt.

3. Slide dust cap down the transmission cooler line
and snap it over the quick connect fitting until it is
fully seated and rotates freely. Dust cap will only
snap over quick connect fitting when the transmis-
sion cooler line is properly installed.

NOTE: If dust cap will not snap into place, repeat
assembly step #2.

LX

8101913a
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TRANSMISSION COOLER
DESCRIPTION

The automatic transmission cooler (2) is located in the
front of the radiator and behind the front fascia and is
combined with the A/C condenser. The transmission
cooler is a heat exchanger that allows heat in the
transmission fluid to be transferred to the air passing
over the cooler fins.

The Transmission oil cooler/A/C condenser assembly
is equipped with quick connect fitting for the transmis-
sion oil cooler lines, a tapping block (3) for the receiv-
er/drier (4) and mounting provisions for the power
steering cooler (5).

The transmission oil cooler/AC condenser is service
as an assembly. For removal (Refer to 24 - HEATING
& AIR CONDITIONING/PLUMBING/A/C CONDENSER
- REMOVAL) and installation (Refer to 24 - HEATING
& AIR CONDITIONING/PLUMBING/A/C CONDENSER
- INSTALLATION).

TRANSMISSION 7 - 77
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TRANSMISSION COOLER LINES
REMOVAL

o ok w

Remove upper radiator closure panels

Using Release Tool 8875A, remove transmission cooler lines from transmission cooler (Refer to 7 - COOLING/
TRANSMISSION - STANDARD PROCEDURE).

Raise vehicle on hoist.

Remove front transmission cooler lines from the thermal bypass valve block.
Remove rear transmission cooler lines from the thermal bypass valve block
Remove the transmission cooler lines from the transmission.

INSTALLATION

A wDN

o

Install rear transmission cooler lines at transmission. Tighten fittings to 20 N-m (18 ft. Ibs.).

Install rear transmission cooler lines to thermal bypass valve. Tighten fittings to 20 N-m (18 ft. Ibs.).

Install front transmission cooler lines to thermal bypass valve. Tighten fittings to 20 N-m (18 ft. Ibs.).

Install front transmission cooler lines into transmission cooler (Refer to 7 - COOLING/TRANSMISSION - STAN-
DARD PROCEDURE).

Lower vehicle.

Check transmission fluid level (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - 42RLE/FLUID -
STANDARD PROCEDURE).
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B210D-BATTERY VOLTAGE LOW

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.
Set Condition:
If the module detects that the battery voltage is less than 9.0 volts for 1 second.

Possible Causes

VEHICLE CHARGING SYSTEM
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B210D-BATTERY VOLTAGE LOW?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE BATTERY VOLTAGE TO THE AMPLIFIER
With the scan tool in Data Display, read Amplifier battery voltage.

Is the battery voltage less than 9.0 volts?

Yes >> Go To 3

No >> Replace the Amplifier in accordance with the Service Information.
Perform OCS VERIFICATION TEST - VER 1.

3. CHECK FOR CHARGING SYSTEM RELATED DTCs IN THE POWERTRAIN CONTROL MODULE (PCM)
With the scan tool in ECU View, select PCM and check for any Charging System related DTCs.

Does the scan tool display any Charging System related DTCs?

Yes >> Diagnose and repair the DTCs. Refer to (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING).

No >> Replace the Amplifier in accordance with the Service Information.
Perform OCS VERIFICATION TEST - VER 1.
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B210E-BATTERY VOLTAGE HIGH

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
With the ignition on.
Set Condition:
If the module detects that the battery voltage is greater 16.5 volts for 1 second.

Possible Causes

VEHICLE CHARGING SYSTEM
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B210E-BATTERY VOLTAGE HIGH?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE BATTERY VOLTAGE TO THE AMPLIFIER
With the scan tool in Data Display, read Amplifier battery voltage.

Is the battery voltage greater than 16.5 volts?

Yes >> Go To 3

No >> Replace the Amplifier in accordance with the Service Information.
Perform OCS VERIFICATION TEST - VER 1.

3. CHECK FOR CHARGING SYSTEM RELATED DTCs IN THE POWERTRAIN CONTROL MODULE (PCM)
With the scan tool in ECU View, select PCM and check for any Charging System related DTCs.

Does the scan tool display any Charging System related DTCs?

Yes >> Diagnose and repair the DTCs. Refer to (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING).

No >> Replace the Amplifier in accordance with the Service Information.
Perform OCS VERIFICATION TEST - VER 1.
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B221F-AMPLIFIER INTERNAL

For a complete wiring diagram Refer to Section 8W.

e \When Monitored:
With the ignition on.
Set Condition:

The Amplifier detects a software checksum test failure.

LX

Possible Causes

AMPLIFIER

Diagnostic Test

1. REPLACE THE AMPLIFIER

When this code is set, the Amplifier must be replaced.

Repair

Replace the Amplifier in accordance with the Service Information.

Perform the BODY VERIFICATION TEST-VER 1.
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B1488—-CABIN EQ MISMATCH PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:

With the ignition on.

Set Condition:

If the cabin EQ message is incompatible with the EQ’s stored in the amplifier for 10 consecutive cycles, then
the amplifier will set this DTC.

POSSIBLE CAUSES

NO COMMUNICATION WITH FRONT CONTROL MODULE
ACTIVE FCM DTCs
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on.

Turn the radio on.

With the scan tool, erase Amplifier DTCs.
With the scan tool, reset the amplifier.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1488—CABIN EQ MISMATCH PERFORMANCE?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK AMPLIFIER BUSSED INPUTS/OUTPUTS

With the scan tool in Amplifier Data Display, read the Cabin EQ# settings in the Bussed Inputs and Bussed Outputs
Sections.

NOTE: The Cabin EQ# settings in the Inputs/Outputs section should match one another. The Cabin EQ# in
the Inputs section is the information that is received form the FCM. The Cabin EQ# in the Outputs section
is the information that is Stored in the Amplifier's memory.
The Cabin EQ# settings are as follows:

e ¢$51: HB Premium 1 (w/o Subwoofer)

e ¢$52: HB Premium 2 (with Subwoofer)

Do the Cabin EQ# settings match one another?

Yes >> Replace the Amplifier in accordance to the service information.
Perform the BODY VERIFICATION TEST-VER 1.

No >> Go To 3
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3. VERIFY COMMUNICATION WITH FRONT CONTROL MODULE

LX

With the scan tool in ECU VIEW, read active modules on the bus.
Does the scan tool show the Front Control Module active on the bus?

Yes >> Go To 4

No >> Refer to the Communication category for the related symptoms.
Perform the BODY VERIFICATION TEST VER 1.

4. CHECK FRONT CONTROL MODULE FOR ACTIVE DTCs

With the scan tool, erase FCM DTCs.

Turn the ignition off. Wait approximately 10 seconds.
Turn the ignition on.

With the scan tool, read FCM DTCs.

Are any active DTCs present?

Yes >> Refer to symptom list for problems related to the Front Control Module.
Perform the BODY VERIFICATION TEST VER 1.

No >> Replace the Front Control Module in accordance with the Service Information.

Perform the BODY VERIFICATION TEST-VER.1
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B1460-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on.
e Set Condition:

e This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity
rate of 5 +1 sec.

Possible Causes

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1460-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR-
MANCE?

Yes >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.
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B1461-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT LOW

—11
SPEAKER-
INSTRUMENT
PANEL-
LEFT
Y
X209 X299
18 18
GY/OR GYNL
1A 62 10 AC2
AMPLIFIED AMPLFIED | AMPLIFIER.
LEFT LEFT ADIO
l 1P P |(IIIDLIIIE II/HIGHLINE)
| speakeR 1) SPEAKER () |

WHITE
f

1) f 2

[ |
AMPLIFIER-
SPEAKER-
RADIO C2 INSTRUMENT PANEL-
(MIDLINE I/HIGHLINE) LEFT

813c5bBe

For a complete wiring diagram Refer to Section 8W.
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When Monitored:

With the ignition on.

Set Condition:

The Amplifier detects a shorted to ground condition on the speaker output circuit.

Possible Causes

(X209) AMPLIFIED LEFT FRONT I/P SPEAKER (+) CIRCUIT SHORTED TO GROUND
(X299) AMPLIFIED LEFT FRONT I/P SPEAKER (-) CIRCUIT SHORTED TO GROUND
LEFT FRONT I/P SPEAKER

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION
Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.
Does the scan tool display active: B1461-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT LOW?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE (X209) AMPLIFIED LEFT FRONT I/P SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND

Disconnect the Amplifier C2 harness connector.

Measure the resistance between ground and the (X209) Amplified Left {@@}

Front I/P Speaker (+) circuit. Q

Is the resistance below 10K ohms?

Yes >> Repair the (X209) Amplified Left Front I/P Speaker (+) cir-
cuit for a short to ground. 1

Perform BODY VERIFICATION TEST VER-1.
No >> Go To 3

(Bcooa)| |Jeooa]
GGG)E8865 86|

AMPLIFIER.
RADIO C2
(MIDLINE I/HIGHLINE) Wt
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3. CHECK THE (X299) AMPLIFIED LEFT FRONT I/P SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND
Measure the resistance between ground and the (X299) Amplified Left

Front I/P Speaker (-) circuit. @[E‘D

Is the resistance below 10K ohms?

Yes >> Repair the (X299) Amplified Left Front I/P Speaker (-) for a
short to ground.

Perform BODY VERIFICATION TEST VER-1.
No >> Go To 4

AMPLIFIER-
RADIO C2
(MIDLINE II/HIGHLINE)

813fc0cs

4. CHECK OPERATION OF THE AMPLIFIED LEFT FRONT I/P SPEAKER

Turn the ignition off.

Reconnect and reinstall the Left Front I/P Speaker.
Measure the resistance of the speaker circuit between the Amplifier C2
harness connector and ground.

Is the resistance below 10K ohms?

Yes >> Replace the Left Front I/P Speaker in accordance with the
service information.

Perform BODY VERIFICATION TEST VER-1.

No >> Replace the Amplifier in accordance with the service infor-
mation.
Perform BODY VERIFICATION TEST VER-1.

AMPLIFIER-
RADIO C2
(MIDLINE II/HIGHLINE)

813fco0cd
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B1462-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT HIGH

8A - 13

—11
SPEAKER-
INSTRUMENT
PANEL-
LEFT
Y
X209 X299
18 18
GY/OR GYNL
1A 62 10 AC2
AMPLIFIED AMPLFIED | AMPLIFIER.
LEFT LEFT RADIO
l 1P P | (MIDLINE II/HIGHLINE)
| speakeR 1) SPEAKER () |

WHITE
f

1) f 2

[ |
AMPLIFIER-
SPEAKER-
RADIO C2 INSTRUMENT PANEL-
(MIDLINE I/HIGHLINE) LEFT

813c5bBe

For a complete wiring diagram Refer to Section 8W.
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When Monitored:

With the ignition on.

Set Condition:

The Amplifier detects a short to battery condition on the output circuit.

Possible Causes

(X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT SHORT TO VOLTAGE
(X299) AMPLIFIED LEFT I/P SPEAKER (-) CIRCUIT SHORT TO VOLTAGE
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1462-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT HIGH?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK FOR VOLTAGE ON THE (X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT

Turn the ignition off.

Disconnect the Amplifier C2 harness connector.
Disconnect the Amplified Left I/P Speaker harness connector. v {@@}
Turn the ignition on. B o (C@)
Measure for voltage on the (X209) Amplified Left I/P Speaker (+) circuit. — o®

Is the voltage above 10.0 volts? 1

Yes  >> Repair the (X209) Amplified Left I/P Speaker (+) circuit for a VIHITE

short to voltage. =] '
Perform BODY VERIFICATION TEST VER-1. ! &&&@ &&ﬁ& g
No  >> GoTo3 oy L8B8|oadasaaa)
AMPLIFIER-
RADIO C2

(MIDLINE II/HIGHLINE)

813fc0dd




LX AUDIO - ELECTRICAL DIAGNOSTICS  8A - 15

3. CHECK FOR VOLTAGE ON THE (X299) AMPLIFIED LEFT I/P SPEAKER (-) CIRCUIT
Measure for voltage on the (X299) Amplified Left I/P Speaker (-) circuit.

Is the voltage above 10.0 volts? {@{B}
Yes >> Repair the (X299) Amplified Left I/P Speaker (-) circuit for a v T
short to voltage. 1 : (C@
Perform BODY VERIFICATION TEST VER-1. - :
No >> Replace the Amplifier in accordance with the service infor-
mation.

Perform BODY VERIFICATION TEST VER-1.

AMPLIFIER-
RADIO C2
10 (MIDLINE I/HIGHLINE)

813fcodd




8A -16  AUDIO - ELECTRICAL DIAGNOSTICS

LX

B1463-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT OPEN

—11
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INSTRUMENT
PANEL-
LEFT
Y
X209 X299
18 18
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1A 62 10 AC2
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l 1P P |(IIIDLIIIE II/HIGHLINE)
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WHITE
f

1) f 2

[ |
AMPLIFIER-
SPEAKER-
RADIO C2 INSTRUMENT PANEL-
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813c5bBe

For a complete wiring diagram Refer to Section 8W.



LX AUDIO - ELECTRICAL DIAGNOSTICS  8A - 17

When Monitored:

Amplifier Bus wake-up. Amplifier reset with scan tool.

Set Condition:

The Amplifier detects an open condition on the speaker output circuit.

Possible Causes

(X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT OPEN
(X299) AMPLIFIED LEFT I/P SPEAKER (-) CIRCUIT OPEN
LEFT FRONT I/P SPEAKER

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on.

Turn the radio on.

With the scan tool, erase Amplifier DTCs.
With the scan tool, reset the amplifier.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1463-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT OPEN?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE OPERATION OF THE LEFT FRONT I/P SPEAKER

Disconnect the Left I/P Speaker harness connector.

Turn the radio on and turn the volume to mid level.

With a voltmeter set to read in A/C voltage, measure the voltage of the v {@[B}
Amplified Left I/P Speaker circuits in the Amplified Left I/P Speaker har- K

ness connector. 10@

Is the voltage present greater than 1 volt?

Yes >> Replace the Amplified Left I/P Speaker in accordance with 1
the service information.

Perform BODY VERIFICATION TEST VER-1.
No >> Go To 3

SPEAKER-
LEFT FRONT
DOOR

813fcoeb




8A - 18 AUDIO - ELECTRICAL DIAGNOSTICS

LX

3. CHECK THE (X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT FOR AN OPEN

Turn the ignition off.
Disconnect the Amplifier C2 harness connector.

Measure the resistance of the (X209) Amplified Left I/P Speaker (+) cir-
cuit between the Amplifier C2 harness connector and the Amplified Left
I/P Speaker harness connector.

Is the resistance below 5.0 ohms?
Yes >> Go To 4

No >> Repair the (X209) Amplified Left I/P Speaker (+) circuit for
an open.

Perform BODY VERIFICATION TEST VER-1.

Q Bl

WHITE

1 nryY 2

SPEAKER-
INSTRUMENT PANEL-
LEFT

WHITE

il

GGaoal| |Jeosa
@@@@g@@agg@

AMPLIFIER-
RADIO C2
(MIDLINE II/HIGHLINE)
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4. CHECK THE (X299) AMPLIFIED LEFT I/P SPEAKER (-) CIRCUIT FOR AN OPEN

Turn the ignition off.
Disconnect the Amplifier C2 harness connector.

Measure the resistance of the (X299) Amplified Left I/P Speaker (-) cir-
cuit between the Amplifier C2 harness connector and the Amplified Left
I/P Speaker harness connector.

Is the resistance below 5.0 ohms?
Yes >> Replace the Amplifier in accordance with the service infor-
mation.
Perform BODY VERIFICATION TEST VER-1.

No >> Repair the (X299) Amplified Left I/P Speaker (-) circuit for
an open.

Perform BODY VERIFICATION TEST VER-1.

==
€ e

WHITE

SPEAKER-
1 INSTRUMENT PANEL-
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RADIO C2
(MIDLINE II/HIGHLINE)

813fcoee




LX AUDIO - ELECTRICAL DIAGNOSTICS

B1464-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER

8A - 19
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For a complete wiring diagram Refer to Section 8W.




8A -20 AUDIO - ELECTRICAL DIAGNOSTICS LX

When Monitored:

With the ignition on. Radio volume at 25 or higher.

Set Condition:

The amplifier detects that the output circuits are shorted together.

Possible Causes

(X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT SHORTED TO THE (X299) AMPLIFIED LEFT I/P SPEAKER
(-) CIRCUIT

AMPLIFIED LEFT I/P SPEAKER
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, erase Amplifier DTCs.

Turn the radio on.

Turn the volume level to 25.

With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1464-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED
TOGETHER?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE OPERATION OF THE AMPLIFIED LEFT I/P SPEAKER

Disconnect the Amplified Left I/P Speaker.
Measure the resistance of the speaker between the two terminals.

Is the resistance of the speaker less than 1 ohm?

Yes >> Replace the Amplified Left I/P Speaker in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3



LX AUDIO - ELECTRICAL DIAGNOSTICS 8A - 21

3. CHECK THE (X209) AMPLIFIED LEFT I/P SPEAKER (+) CIRCUIT, AND THE (X299) AMPLIFIED LEFT I/P
SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER

Turn the ignition off.

Disconnect the Amplifier C2 harness connector.

Measure the resistance between the (X209) Amplified Left I/P Speaker
(+) circuit, and the (X299) Amplified Left I/P Speaker (-) circuit.

Is the resistance below 10K ohms?

Yes >> Repair the (X209) Amplified Left I/P Speaker (+) circuit, and
the (X299) Amplified Left I/P Speaker (-) circuit for a short

together.
Perform BODY VERIFICATION TEST VER-1.
No >> Replace the Amplifier in accordance with the service infor-
mation. AMPLIFIER.
Perform BODY VERIFICATION TEST VER-1. RADIO C2

(MIDLINE II/HIGHLINE)
10

813fcofd




8A -22 AUDIO - ELECTRICAL DIAGNOSTICS LX
B1465-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on.
e Set Condition:

e This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity
rate of 5 +1 sec.

Possible Causes

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1465-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR-
MANCE?

Yes >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.



LX AUDIO - ELECTRICAL DIAGNOSTICS

B1466-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT LOW

8A - 23
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For a complete wiring diagram Refer to Section 8W.



8A - 24  AUDIO - ELECTRICAL DIAGNOSTICS LX

When Monitored:

With the ignition on.

Set Condition:

The Amplifier detects a shorted to ground condition on the speaker output circuit.

Possible Causes

(X208) AMPLIFIED RIGHT FRONT I/P SPEAKER (+) CIRCUIT SHORTED TO GROUND
(X298) AMPLIFIED RIGHT FRONT I/P SPEAKER (-) CIRCUIT SHORTED TO GROUND
RIGHT FRONT I/P SPEAKER

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION
Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.
Does the scan tool display active: B1466-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT LOW?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE (X208) AMPLIFIED RIGHT FRONT I/P SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND

Disconnect the Amplifier C2 harness connector.

Measure the resistance between ground and the (X208) Amplified Right {@[B}

Front I/P Speaker (+) circuit. Q

Is the resistance below 10K ohms? ;

Yes >> Repair the (X208) Amplified Right Front I/P Speaker (+) cir- )
cuit for a short to ground.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3
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LX AUDIO - ELECTRICAL DIAGNOSTICS  8A - 25

3. CHECK THE (X298) AMPLIFIED RIGHT FRONT I/P SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND

Measure the resistance between ground and the (X298) Amplified Right

Front I/P Speaker (-) circuit.
Is the resistance below 10K ohms?

Yes >> Repair the (X298) Amplified Right Front I/P Speaker (-) for
a short to ground.

Perform BODY VERIFICATION TEST VER-1.
No >> Go To 4

AMPLIFIER-
RADIO C2
(MIDLINE II/HIGHLINE)

813fci03

4. CHECK OPERATION OF THE AMPLIFIED RIGHT FRONT I/P SPEAKER

Turn the ignition off.

Reconnect and reinstall the Right Front I/P Speaker.
Measure the resistance of the speaker circuit between the Amplifier C2
harness connector and ground..

Is the resistance below 10K ohms?

Yes >> Replace the Right Front I/P Speaker in accordance with the
service information.

Perform BODY VERIFICATION TEST VER-1.

No >> Replace the Amplifier in accordance with the service infor-
mation.
Perform BODY VERIFICATION TEST VER-1.
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8A -26 AUDIO - ELECTRICAL DIAGNOSTICS

B1467-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT HIGH
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For a complete wiring diagram Refer to Section 8W.

LX




LX AUDIO - ELECTRICAL DIAGNOSTICS  8A - 27

When Monitored:

With the ignition on.

Set Condition:

The Amplifier detects a short to battery condition on the output circuit.

Possible Causes

(X208) AMPLIFIED RIGHT I/P SPEAKER (+) CIRCUIT SHORT TO VOLTAGE
(X298) AMPLIFIED RIGHT I/P SPEAKER (-) CIRCUIT SHORT TO VOLTAGE
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1467-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT HIGH?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK FOR VOLTAGE ON THE (X208) AMPLIFIED RIGHT I/P SPEAKER (+) CIRCUIT

Turn the ignition off.

Disconnect the Amplifier C2 harness connector. {@[‘D'
Disconnect the Amplified Right I/P Speaker harness connector. v

Turn the ignition on. 3 _ | (Cﬂ
Measure for voltage on the (X208) Amplified Right I/P Speaker (+) cir- — 0

cuit. 2

Is the voltage above 10.0 volts?

Yes >> Repair the (X208) Amplified Right I/P Speaker (+) circuit for
a short to voltage.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3 10
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8A - 28 AUDIO - ELECTRICAL DIAGNOSTICS LX

3. CHECK FOR VOLTAGE ON THE (X298) AMPLIFIED RIGHT I/P SPEAKER (-) CIRCUIT
Measure for voltage on the (X298) Amplified Right I/P Speaker (-) cir-

cuit.
Is the voltage above 10.0 volts? v :[@[B}
Yes >> Repair the (X298) Amplified Right I/P Speaker (-) circuit for 2«0
a short to voltage. —
Perform BODY VERIFICATION TEST VER-1.
No >> Replace the Amplifier in accordance with the service infor-

mation.
Perform BODY VERIFICATION TEST VER-1.

AMPLIFIER-
RADIO C2
1 (MIDLINE II/HIGHLINE)
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LX AUDIO - ELECTRICAL DIAGNOSTICS

B1468-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT OPEN

8A - 29
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For a complete wiring diagram Refer to Section 8W.



8A -30 AUDIO - ELECTRICAL DIAGNOSTICS LX

When Monitored:

Amplifier Bus wake-up. Amplifier reset with scan tool.

Set Condition:

The Amplifier detects an open condition on the speaker output circuit.

Possible Causes

(X208) AMPLIFIED RIGHT I/P SPEAKER (+) CIRCUIT OPEN
(X298) AMPLIFIED RIGHT I/P SPEAKER (-) CIRCUIT OPEN
RIGHT I/P SPEAKER

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on.

Turn the radio on.

With the scan tool, erase Amplifier DTCs.
With the scan tool, reset the amplifier.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1468-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT OPEN?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE OPERATION OF THE RIGHT FRONT I/P SPEAKER
Disconnect the Right I/P Speaker harness connector.

Turn the radio on and turn the volume to mid level.

With a voltmeter set to read in A/C voltage, measure the voltage of the v {@@}
Amplified Right I/P Speaker circuits in the Amplified Right I/P Speaker N
harness connector. «O@D

Is the voltage present greater than 1 volt?
WHITE

Yes >> Replace the Amplified Right I/P Speaker in accordance with
the service information.

Perform BODY VERIFICATION TEST VER-1.
No >> Go To 3

SPEAKER-
INSTRUMENT PANEL-
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LX AUDIO - ELECTRICAL DIAGNOSTICS

8A - 31

3. CHECK THE (X208) AMPLIFIED RIGHT I/P SPEAKER (+) CIRCUIT FOR AN OPEN

Turn the ignition off.
Disconnect the Amplifier C2 harness connector.

Measure the resistance of the (X208) Amplified Right I/P Speaker (+)
circuit between the Amplifier C2 harness connector and the Amplified
Right I/P Speaker harness connector.

Is the resistance below 5.0 ohms?
Yes >> Go To 4

No >> Repair the (X208) Amplified Right I/P Speaker (+) circuit for
an open.

Perform BODY VERIFICATION TEST VER-1.
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4. CHECK THE (X298) AMPLIFIED RIGHT I/P SPEAKER (-) CIRCUIT FOR AN OPEN

Turn the ignition off.
Disconnect the Amplifier C2 harness connector.

Measure the resistance of the (X298) Amplified Right I/P Speaker (-)
circuit between the Amplifier C2 harness connector and the Amplified
Right I/P Speaker harness connector.

Is the resistance below 5.0 ohms?

Yes >> Replace the Amplifier in accordance with the service infor-
mation.

Perform BODY VERIFICATION TEST VER-1.

No >> Repair the (X298) Amplified Right I/P Speaker (-) circuit for
an open.
Perform BODY VERIFICATION TEST VER-1.
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8A - 32 AUDIO - ELECTRICAL DIAGNOSTICS

B1469-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER
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For a complete wiring diagram Refer to Section 8W.
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LX AUDIO - ELECTRICAL DIAGNOSTICS  8A - 33

When Monitored:

With the ignition on. Radio volume at 25 or higher.

Set Condition:

The amplifier detects that the output circuits are shorted together.

Possible Causes

(X208) AMPLIFIED RIGHT I/P SPEAKER (+) CIRCUIT SHORTED TO THE (X298) AMPLIFIED RIGHT I/P
SPEAKER (-) CIRCUIT

AMPLIFIED RIGHT I/P SPEAKER
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, erase Amplifier DTCs.

Turn the radio on.

Turn the volume level to 25.

With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1469-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED
TOGETHER?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE OPERATION OF THE AMPLIFIED RIGHT I/P SPEAKER

Disconnect the Amplified Right I/P Speaker.
Measure the resistance of the speaker between the two terminals.

Is the resistance of the speaker less than 1 ohm?

Yes >> Replace the Amplified Right I/P Speaker in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3



8A - 34 AUDIO - ELECTRICAL DIAGNOSTICS LX

3. CHECK THE (X208) AMPLIFIED RIGHT I/P SPEAKER (+) CIRCUIT, AND THE (X298) AMPLIFIED RIGHT I/P
SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER

Turn the ignition off.

Disconnect the Amplifier C2 harness connector. {@U}J}
Measure the resistance between the (X208) Amplified Right I/P Speaker { )
(+) circuit, and the (X298) Amplified Right I/P Speaker (-) circuit. f

Is the resistance below 10K ohms? ’

Yes >> Repair the (X208) Amplified Right I/P Speaker (+) circuit,
and the (X298) Amplified Right I/P Speaker (-) circuit for a
short together.

Perform BODY VERIFICATION TEST VER-1. f

No >> Replace the Amplifier in accordance with the service infor- 0 20
mation.
AMPLIFIER-
Perform BODY VERIFICATION TEST VER-1. RADIO C2

1 (MIDLINE II/HIGHLINE)
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LX AUDIO - ELECTRICAL DIAGNOSTICS 8A - 35
B146A-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on.
e Set Condition:

e This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity
rate of 5 +1 sec.

Possible Causes

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B146A-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR-
MANCE?

Yes >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.



8A - 36

AUDIO - ELECTRICAL DIAGNOSTICS

B146B-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT LOW
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For a complete wiring diagram Refer to Section 8W.



LX AUDIO - ELECTRICAL DIAGNOSTICS  8A - 37

When Monitored:

With the ignition on.

Set Condition:

The Amplifier detects a shorted to ground condition on the speaker output circuit.

Possible Causes

(X201) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND
(X291) AMPLIFIED LEFT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND
LEFT FRONT DOOR SPEAKER

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B146B-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT LOW?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE (X201) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND

Disconnect the Amplifier C1 harness connector.
Measure the resistance between ground and the (X201) Amplified Left Front Door Speaker (+) circuit.

Is the resistance below 10K ohms?

Yes >> Repair the (X201) Amplified Left Front Door Speaker (+) circuit for a short to ground.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3

3. CHECK THE (X291) AMPLIFIED LEFT FRONT DOOR SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND
Measure the resistance between ground and the (X291) Amplified Left Front Door Speaker (-) circuit.

Is the resistance below 10K ohms?

Yes >> Repair the (X291) Amplified Left Front Door Speaker (-) for a short to ground.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 4
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4. CHECK OPERATION OF THE AMPLIFIED LEFT FRONT DOOR SPEAKER

Turn the ignition off.

Reconnect and reinstall the Left Front Door Speaker.

Measure the resistance of the speaker circuit between the Amplifier C1 harness connector and ground..

Is the resistance below 10K ohms?
Yes >> Replace the Left Front Door Speaker in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.
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For a complete wiring diagram Refer to Section 8W.
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When Monitored:

With the ignition on.

Set Condition:

The Amplifier detects a short to battery condition on the output circuit.

Possible Causes

(X201) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE
(X291) AMPLIFIED LEFT FRONT DOOR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B146C-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT HIGH?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.

2. CHECK FOR VOLTAGE ON THE (X201) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT

Turn the ignition off.

Disconnect the Amplifier C1 harness connector.

Disconnect the Amplified Left Front Door Speaker harness connector.

Turn the ignition on.

Measure for voltage on the (X201) Amplified Left Front Door Speaker (+) circuit.

Is the voltage above 10.0 volts?

Yes >> Repair the (X201) Amplified Left Front Door Speaker (+) circuit for a short to voltage.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3

3. CHECK FOR VOLTAGE ON THE (X291) AMPLIFIED LEFT FRONT DOOR SPEAKER (-) CIRCUIT
Measure for voltage on the (X291) Amplified Left Front Door Speaker (-) circuit.

Is the voltage above 10.0 volts?
Yes >> Repair the (X291) Amplified Left Front Door Speaker (-) circuit for a short to voltage.
Perform BODY VERIFICATION TEST VER-1.

No >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.
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For a complete wiring diagram Refer to Section 8W.
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When Monitored:

Amplifier Bus wake-up. Amplifier reset with scan tool.

Set Condition:

The Amplifier detects an open condition on the speaker output circuit.

Possible Causes

(X201) AMPLIFIED LEFT REAR DOOR SPEAKER (+) CIRCUIT OPEN
(X291) AMPLIFIED LEFT REAR DOOR SPEAKER (-) CIRCUIT OPEN
LEFT REAR DOOR SPEAKER

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on.

Turn the radio on.

With the scan tool, erase Amplifier DTCs.
With the scan tool, reset the amplifier.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B146D-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT OPEN?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE OPERATION OF THE LEFT REAR DOOR SPEAKER

Disconnect the Left Rear Door Speaker harness connector.
Turn the radio on and turn the volume to mid level.

With a voltmeter set to read in A/C voltage, measure the voltage of the Amplified Left Rear Door Speaker circuits in
the Amplified Left Rear Door Speaker harness connector.

Is the voltage present greater than 1 volt?
Yes >> Replace the Amplified Left Rear Door Speaker in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.
No >> Go To 3

3. CHECK THE (X201) AMPLIFIED LEFT REAR DOOR SPEAKER (+) CIRCUIT FOR AN OPEN

Turn the ignition off.

Disconnect the Amplifier C1 harness connector.

Measure the resistance of the (X201) Amplified Left Rear Door Speaker (+) circuit between the Amplifier C1 harness
connector and the Amplified Left Rear Door Speaker harness connector.

Is the resistance below 5.0 ohms?

Yes >> Go To 4

No >> Repair the (X201) Amplified Left Rear Door Speaker (+) circuit for an open.
Perform BODY VERIFICATION TEST VER-1.



LX AUDIO - ELECTRICAL DIAGNOSTICS  8A - 43

4. CHECK THE (X291) AMPLIFIED LEFT REAR DOOR SPEAKER (-) CIRCUIT FOR AN OPEN

Turn the ignition off.
Disconnect the Amplifier C1 harness connector.

Measure the resistance of the (X291) Amplified Left Rear Door Speaker (-) circuit between the Amplifier C1 harness
connector and the Amplified Left Rear Door Speaker harness connector.

Is the resistance below 5.0 ohms?
Yes >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> Repair the (X291) Amplified Left Rear Door Speaker (-) circuit for an open.
Perform BODY VERIFICATION TEST VER-1.
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B146E-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER
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When Monitored:

With the ignition on. Radio volume at 25 or higher.

Set Condition:

The amplifier detects that the output circuits are shorted together.

Possible Causes

(X201) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO THE (X291) AMPLIFIED LEFT
FRONT DOOR SPEAKER (-) CIRCUIT

AMPLIFIED LEFT FRONT DOOR SPEAKER
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, erase Amplifier DTCs.

Turn the radio on.

Turn the volume level to 25.

With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B146E-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED
TOGETHER?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE OPERATION OF THE AMPLIFIED LEFT FRONT DOOR SPEAKER

Disconnect the Amplified Left Front Door Speaker.
Measure the resistance of the speaker between the two terminals.

Is the resistance of the speaker less than 1 ohm?

Yes >> Replace the Amplified Left Front Door Speaker in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3

3. CHECK THE (X201) AMPLIFIED LEFT FRONT DOOR SPEAKER (+) CIRCUIT, AND THE (X291) AMPLIFIED
LEFT FRONT DOOR SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER

Turn the ignition off.

Disconnect the Amplifier C1 harness connector.

Measure the resistance between the (X201) Amplified Left Front Door Speaker (+) circuit, and the (X291) Amplified
Left Front Door Speaker (-) circuit.

Is the resistance below 10K ohms?
Yes >> Repair the (X201) Amplified Left Front Door Speaker (+) circuit, and the (X291) Amplified Left Front
Door Speaker (-) circuit for a short together.
Perform BODY VERIFICATION TEST VER-1.
No >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.
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B146F-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on.
e Set Condition:

e This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity
rate of 5 +1 sec.

Possible Causes

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B146F-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR-
MANCE?

Yes >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.
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When Monitored:

With the ignition on.

Set Condition:

The Amplifier detects a shorted to ground condition on the speaker output circuit.

Possible Causes

(X202) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND
(X292) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND
RIGHT FRONT DOOR SPEAKER

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1470-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT LOW?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE (X202) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT FOR A SHORT TO
GROUND

Disconnect the Amplifier C1 harness connector.
Measure the resistance between ground and the (X202) Amplified Right Front Door Speaker (+) circuit.

Is the resistance below 10K ohms?

Yes >> Repair the (X202) Amplified Left Front Door Speaker (+) circuit for a short to ground.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3

3. CHECK THE (X292) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND

Measure the resistance between ground and the (X292) Amplified Right Front Door Speaker (-) circuit.
Is the resistance below 10K ohms?

Yes >> Repair the (X292) Amplified Right Front Door Speaker (-) for a short to ground.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 4
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4. CHECK OPERATION OF THE AMPLIFIED RIGHT FRONT DOOR SPEAKER

Turn the ignition off.

Reconnect and reinstall the Right Front Door Speaker.

Measure the resistance of the speaker circuit between the Amplifier C1 harness connector and ground..
Is the resistance below 10K ohms?

Yes >> Replace the Right Front Door Speaker in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.
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When Monitored:

With the ignition on.

Set Condition:

The Amplifier detects a short to battery condition on the output circuit.

Possible Causes

(X202) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE
(X292) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1471-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT HIGH?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK FOR VOLTAGE ON THE (X202) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT

Turn the ignition off.

Disconnect the Amplifier C1 harness connector.

Disconnect the Amplified Right Front Door Speaker harness connector.

Turn the ignition on.

Measure for voltage on the (X202) Amplified Right Front Door Speaker (+) circuit.

Is the voltage above 10.0 volts?

Yes >> Repair the (X202) Amplified Right Front Door Speaker (+) circuit for a short to voltage.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3

3. CHECK FOR VOLTAGE ON THE (X292) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT
Measure for voltage on the (X292) Amplified Right Front Door Speaker (-) circuit.

Is the voltage above 10.0 volts?
Yes >> Repair the (X292) Amplified Right Front Door Speaker (-) circuit for a short to voltage.
Perform BODY VERIFICATION TEST VER-1.

No >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.
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LX

B1472-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT OPEN
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For a complete wiring diagram Refer to Section 8W.
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When Monitored:

Amplifier Bus wake-up. Amplifier reset with scan tool.

Set Condition:

The Amplifier detects an open condition on the speaker output circuit.

Possible Causes

(X202) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT OPEN
(X292) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT OPEN
RIGHT FRONT DOOR SPEAKER

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on.

Turn the radio on.

With the scan tool, erase Amplifier DTCs.
With the scan tool, reset the amplifier.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1472-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT OPEN?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE OPERATION OF THE RIGHT FRONT DOOR SPEAKER

Disconnect the Right Front Door Speaker harness connector.
Turn the radio on and turn the volume to mid level.

With a voltmeter set to read in A/C voltage, measure the voltage of the Amplified Right Front Door Speaker circuits
in the Amplified Right Front Door Speaker harness connector.

Is the voltage present greater than 1 volt?
Yes >> Replace the Amplified Right Front Door Speaker in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.
No >> Go To 3

3. CHECK THE (X202) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT FOR AN OPEN

Turn the ignition off.
Disconnect the Amplifier C1 harness connector.

Measure the resistance of the (X202) Amplified Right Front Door Speaker (+) circuit between the Amplifier C1 har-
ness connector and the Amplified Right Front Door Speaker harness connector.

Is the resistance below 5.0 ohms?

Yes >> Go To 4

No >> Repair the (X202) Amplified Right Front Door Speaker (+) circuit for an open.
Perform BODY VERIFICATION TEST VER-1.
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4. CHECK THE (X292) AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUIT FOR AN OPEN

Turn the ignition off.
Disconnect the Amplifier C1 harness connector.

Measure the resistance of the (X292) Amplified Right Front Door Speaker (-) circuit between the Amplifier C1 har-
ness connector and the Amplified Right Front Door Speaker harness connector.

Is the resistance below 5.0 ohms?
Yes >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> Repair the (X292) Amplified Right Front Door Speaker (-) circuit for an open.
Perform BODY VERIFICATION TEST VER-1.
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For a complete wiring diagram Refer to Section 8W.
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When Monitored:

With the ignition on. Radio volume at 25 or higher.

Set Condition:

The amplifier detects that the output circuits are shorted together.

Possible Causes

(X202) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO THE (X292) AMPLIFIED
RIGHT FRONT DOOR SPEAKER (-) CIRCUIT

AMPLIFIED RIGHT FRONT DOOR SPEAKER
AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, erase Amplifier DTCs.

Turn the radio on.

Turn the volume level to 25.

With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1473-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED
TOGETHER?

Yes >> Go To 2

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.

Perform BODY VERIFICATION TEST VER-1.

2. CHECK THE OPERATION OF THE AMPLIFIED RIGHT FRONT DOOR SPEAKER

Disconnect the Amplified Right Front Door Speaker.
Measure the resistance of the speaker between the two terminals.

Is the resistance of the speaker less than 1 ohm?

Yes >> Replace the Amplified Right Front Door Speaker in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> Go To 3

3. CHECK THE (X202) AMPLIFIED RIGHT FRONT DOOR SPEAKER (+) CIRCUIT, AND THE (X292)
AMPLIFIED RIGHT FRONT DOOR SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER

Turn the ignition off.

Disconnect the Amplifier C1 harness connector.

Measure the resistance between the (X202) Amplified Right Front Door Speaker (+) circuit, and the (X292) Amplified
Right Front Door Speaker (-) circuit.

Is the resistance below 10K ohms?
Yes >> Repair the (X202) Amplified Right Front Door Speaker (+) circuit, and the (X292) Amplified Right Front
Door Speaker (-) circuit for a short together.
Perform BODY VERIFICATION TEST VER-1.
No >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.
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B1474-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE

For a complete wiring diagram Refer to Section 8W.
e When Monitored:
e With the ignition on.
e Set Condition:

e This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity
rate of 5 +1 sec.

Possible Causes

AMPLIFIER

Diagnostic Test

1. CHECK FOR AN INTERMITTENT CONDITION

Turn the ignition on, then off, and then on again.
With the scan tool, read Amplifier DTCs.

Does the scan tool display active: B1474-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR-
MANCE?

Yes >> Replace the Amplifier in accordance with the service information.
Perform BODY VERIFICATION TEST VER-1.

No >> The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors.
Perform BODY VERIFICATION TEST VER-1.
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