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Conventional Brake Components

Special Tools

Ref.No.

Tool Number

Description

Qaty

@

07AAE-SEPA101

Brake Caliper Piston Compressor
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Component Location index

MASTER CYLINDER

Brake System Bleeding, page 19-9
Replacement, page 19-26
inspection, page 19-27

BRAKE BOOSTER
Test, page 19-28
Replacement, page 19-29

BRAKE SYSTEM INDICATOR

Circuit Diagram, page 19-11

Parking Brake Switch Test, page 19-12
Brake Fluid Level Switch Test, page 19-12

BRAKE HOSE and LINE
Inspection, page 19-39
Brake Hose
Replacement, page 19-40

REAR BRAKE
Pad Inspecticn and
Replacement, page 19-30

Disc inspection, page 19-33
Disc Replacement, page 19-34
Caliper Overbaul, page 19-36

PARKING BRAKE
Ingpection and Adjustment, page 19-8
Cable Replacement, page 19-42

BRAKE PEDAL

Brake Pedal and Brake Pedal

Position Switch Adjustment, page 19-6
Replacement, page 19-38

FRONT BRAKE
Pad Inspection and Replacement, page 19-13
Disc inspection, page 19-19

Disc Replacement, page 19-21

Caliper Overhaul, page 19-22



Conventional Brake Components

Brake System Inspection and Test

Inspect the brake system components listed. Repair or replace any parts that are leaking or damaged.

Component Inspections:

Component

Procedure

Also check for

Master Cylinder

Look for damage or signs of fluid leakage at:
e Reservoir or reservoir grommets.

e Line joints.

+ Between master cylinder and booster.

Bulging seal at reservoir cap. Thisis a
sign of fluid contamination.

Brake Hoses

Look for damage or signs of fluid leakage at:

« Line joints and banjo bolt connections.

« Hoses and lines, also inspect for twisting or
damage.

Bulging, twisted, or bent lines.

Caliper

Look for damage or signs of fluid leakage at:
« Piston seal.

« Banjo bolt connections.

+ Bleed screw.

Seized or sticking caliper pins.

VSA Modulator-
control Unit

Look for damage or signs of fluid leakage at:
+ Line joints.
« iioduiator-control unit.

Brake System Test

Brake pedal sinks/fades when braking

1. Set the parking brake, and start the engine, then turn off the A/C. Allow the engine to warm up to normal operating

temperature {radiator fan comes on twice).

2. Attach a 50 mm (2 in) piece of masking tape along the bottom of the steering wheel, and draw a horizontal reference

mark across it.

3. With the transmission in neutra! {(M/T) or P or N (A/T), press and hold the brake pedal lightly (about the same pressure

needed to keep an A/T-equipped vehicle from creeping), then release the parking brake.

4. While still holding the brake pedal, hook the end of the tape measure behind the brake pedal, then pull the tape up to
the steering wheel, Note the measurement between the brake pedal and the reference mark on the steering wheel,

B. Apply steady pressure to the brake pedal for 3 minutes.

6. Watch the tape measure.
« Ifthe measurement increases 10 mm {0.39 in} or less, the master cylinder is OK.
» If the measurement increases more than 10 mm (0.39 in), replace the master cylinder.
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Symptom Troubleshooting

Rapid brake pad wear, vehicle vibration
(after a long drive}, or high, hard brake pedal

NOTE: Make sure that the caliper pins are installed
correctly. Upper caliper pin B and iower caliper pin A are
different. If these caliper pins are installed in the wrong
location, it will cause vibration, uneven or rapid brake
pad wear, and possibly uneven tire wear. For proper
caliper pin location: NISSIN type (see page 19-22),
AKEBONO type (see page 19-24).

1. Drive the vehicle until the brakes drag or until the
pedal is high and hard. This can take 20 or more brake
pedal applications during an extended test-drive.

2. With the engine running, raise and support the
vehicle (see page 1-13), and spin all four wheels by
hand.

is there brake drag at any of the wheels?
YES-Go to step 3.

NO-Look for other causes of pad wear, high pedal, or
vehicle vibration. Il

3. Turn the ignition switch to LOCK {0}, press the brake
pedal several times to deplete the vacuum in the
brake booster, and then spin the wheels again to
check for brake drag.

Is there brake drag at any of the wheels?
YES-Go to step 4.
NO-Repiace the brake booster {see page 19-29.H

4. Without removing the brake lines, unbolt and
separate the master cylinder from the brake booster,
then spin the wheels to check for brake drag.

Is there brake drag at any of the wheels?
YES-Go to step 5.

NO-Check the brake pedal position switch adjustment
and pedal free play {see page 19-6).10

5. Loosen the hydraulic lines at the master cylinder, then
spin the wheels to check for brake drag.

Is there brake drag at any of the wheels?
YES-Go to step 6.

NO-Check the master cylinder reservoir for
contamination in the brake fluid. If you find
contamination, flush the entire brake system of ali
contaminated fluid, then replace all rubber parts in
the brake system that were exposed to contaminated
fluid. if the brake fluid is OK, replace the master
cylinder (see page 19-26).1B

6. L.oosen the bleed screws at each caliper, then spin the
wheels to check for brake drag.

Is there brake drag at any of the wheels?

YES-Check the master cylinder reservoir for
contamination in the brake fiuid. If you find
contamination, flush the entire brake system of all
contaminated fluid, then replace all rubber parts in
the brake system that were exposed to contaminated
fluid. If the brake fluid is OK, disassembie and repair
the caliper on the wheel{s} with brake drag.ll

NO-Look for and replace any damaged brake lines, If
all brake lines are OK, replace the VSA
modulator-control unit {see page 19-136). 1
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Conventional Brake Components

Brake Pedal and Brake Pedal Position Switch Adjustment

Pedal Height

1. Turn the brake pedal position switch 45°
counterclockwise, and pull it hack until itis no longer
touching the brake pedai.

2.Remove the footrest (see step 4 on page 20-151), then
remove the steering joint cover {see page 17-10).

3. Pull back the carpet, and find the cutout (A) in the
insulation. Measure the pedal height (B) from left side
middie of the brake pedal pad (C) to the floor (D}
without the insulation as shown.

Standard pedal height (with carpet removed}):
M/T: 156 mm {6.1 in)
AfT: 155 mm{6.1in)

M/T

19-6

4. Loosen the pushrod locknut (A), and screw the
pushrod (B} in or cut with pliers until the standard
peda! height from the floor is reached. After
adjustment, tighten the locknut firmly. Do not adjust
the pedal height with the pushrod pressed.

Lower
the pedal



Brake Pedal Position Switch Adjustment

5. Lift up on the brake peda! by hand. Push in the brake
pedal position switch until its plunger is fully pressed
(threaded end {A)} touching the pad (B) on the peda!
arm). Turn the switch 45 ° clockwise to lock it, The gap
between the brake pedal position switch and the pad
is automatically adjusted to 0.7 mm {0.028 in) by
locking the switch. Make sure the brake lights go off
when the pedal is reieased.

0.7 mm {0.028 in}

6. Install all removed parts in the reverse order of
removal.

7. Check the brake pedal free play.

Pedal Free Play

1. With the ignition switch in LOCK (0}, inspect the free
play (A) at the pedal pad {B} by pushing the brake
pedaf by hand. If the brake pedal free play is out of
specification, adjust the brake pedal position switch
(C). If the brake pedal free play is insufficient, it may
result in brake drag.

Free play: 1—5 mm (0.04—0.20 in)
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Conventional Brake Components

Parking Brake Inspection and Adjustment

Inspection

1. Pull the parking brake lever (A} with 196 N
(20 kgf, 44 'bf) of force to fully apply the parking brake.
The parking brake lever should be locked within the
specified number of clicks.

Lever locked clicks: 7 to 9 clicks

Pulled back with
196 N

2. If the number of lever clicks is not as specified, adjust
the parking brake.

19-8

Adjustment

1. Release the parking brake lever fully.

2. Pull out the center console rear trim {A} {see page
20-160).

3. Loosen the parking brake adjusting nut (B).
4, Raise and support the vehicle (see page 1-13).

5. Remove the rear wheels.



6. Make sure the lever {A) on the rear brake caliper
contacts the arm (B).

NOTE: The lever will contact the arm when the
parking brake adjusting nut is loosened.

7. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the rear wheels.

8. Puli the parking brake lever 1 click.

9. Tighten the parking brake adjusting nut until the
parking brakes drag slightly when the rear wheels are
turned.

10. Release the parking brake lever fully, and check that
the parking brakes do not drag when the rear wheels
are turned. Readjust if necessary.

11. Make sure the parking brake lever is within the
specified number of clicks {7 to 9 clicks).

12. Install the center console rear trim (see page 20-160).

Brake System Bleeding

NOTE:

s Do notreuse the drained fluid. Use only new Honda
DOT 3 Brake Fluid from an unopened container. Using
a non-Honda brake fluid can cause corrosion and
shorten the life of the systam.

o Make sure no dirt or other foreign matter gets in the
brake fluid.

+ Do not spill brake fluid on the vehicle; it may damage
the paint. If brake fluid does contact the paint, wash it
off immediately with water.

+ The reservoir connected to the master cylinder must
be at the MAX {upper) level mark at the start of the
bieeding procedure and checked after bleeding each
wheel location. Add fluid as required.

1. Make sure the brake fluid level in the reservoeir (A) is at
the MAX {upper) 1evel line (B).

2. Have someone slowly pump the brake pedal several
times, then apply steady pressure.

3. Start the bleeding at the driver's side of the front
brake system.

NOTE: Bleed the calipers in the seguence shown.

BLEEDING SEQUENCE:

(2 Front Right () Rear Right
(=) (==
dam
=) (=9
(T Front Left () Rear Left
(cont'd)
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Brake System Bleeding (cont'd)

4, Attach a length of clear drain tube {A) to the bleed
screw (B}, then loosen the bleed screw to allow air to
escape from the system. Then tighten the bleed screw
securely.

NOTE: The illustrations show the NISSIN type.

Front

B

NISSIN type:

9 N-m (0.9 kgf-m, 7 Ibf-ft)
AXEBONO type:

N
& N-m (0.8 kgf-m, 6 Ibf-ft) .
S

Rear

5. Refill the master cylinder reservoir to the MAX (upper)
level ling.

6. Repeat the procedure for each brake circuit until there
are no air bubbles in the fluid,

19-10



Brake System Indicator Circuit Diagram

GAUGE CONTROL MODULE

INDICATOR DRIVER CIRCUIT 30 wir VSA MODULATOR.
CONTROL UNIT
BRAKE SYSTEM INDICATOR 29 (Brake system indicator
RED drive signal)

I |
22 23

GRN e AKE FLUID LT GRN

PARKING BRAKE SWITCH
LEVEL SWITCH CLOSED: Parking brake applied
2| GPEN. F!'oaf’ﬁ:) own +]  OPEN: Parking brake released

€)
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Parking Brake Switch Test

NOTE: if both the ABS/VSA indicator and the brake
system indicator come on at the same time, check the
VSA system for DTC’s first (see page 19-48).

1. Remove the cenier console (see page 20-158).

2. Disconnect the parking brake switch connector (A}
from the parking brake switch (B).

3. Check for continuity between the switch terminal (C)
and body ground.

» With the parking brake lever pulled, there should be
continuity.

» With the parking brake lever released, there shouid
be no continuity.

NOTE: i the parking brake switch and the brake fluid
level switch are OK, but the brake system indicator
does not function, do the gauge control module
self-diagnostic function [see page 22-332).

4. Reconnect the parking brake switch connector.

5. Install the center console (see page 20-158).

19-12

Brake Fluid L.evel Switch Test

NOQOTE: ¥ both the ABS/VSA indicator and the brake
system indicator come on at the same time, check the
VSA system for DTC's first {see page 19-48).

1. Disconnect the brake fiuid level switch connector.

2. Check for continuity between the terminals (1) and {2)
with the float in the down position and in the up
position.

NOTE:

¢ Remove the brake fluid completely from the
reservoir. With the float down, there shouid be
continuity.

e Fill the reservoir with brake fluid to the MAX (upper)
level (A}. With the float up, there should be no
continuity.

« if ihe pariung brake switch and brake fluid level
switch are QK, but the brake system indicator does
net function, do the gauge control module
self-diagnostic function {see page 22-332).

3. Reconnect the brake fluid level switch connector.
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Front Brake Pad Inspection and Replacement

Special Tools Required
Brake Caliper Piston Compressor 07AAE-SEPA1(01

Frequent inhalation of brake pad dust, regardiess of

material composition, could be hazardous to your

health.

+ Avoid breathing dust particles.

« Never use an air hose or brush to clean brake
assemblies. Use an OSHA-approved vacuum
cleaner.

Inspection - NISSIN Type
1. Raise and support the vehicle (see page 1-13).
2. Remove the front wheels.

3. Remove the brake hose mounting bolt (A).

10 x 1.0 mm

4. Remove the flange bolt (B} while holding the caliper
pin {C} with a wrench. Be careful not to damage the
pin boot, and pivot the caliper (D) up out of the way.
Check the hose and pin boots for damage and
deterioration.

5. Check the thickness {A) of the inner pad {B) and the
outer pad (C). Do not include the thickness of the
backing plate.

Brake pad thickness:
Standard: 10.5—11.2 mm (0.41—0.44 in)

Service limit: 1.6 mm (0.06 in}

6. If any part of the brake pad thickness is less than the
service limit, replace the front brake pads as a set.

7. Pivot the caliper down into position. Install the flange
bolt (A), and tighten it to the specified torque while
holding the caiiper pin (B} with a wrench being careful
not to damage the pin boot.

8. Install the brake hose mounting bolt {C).

9. Clean'the mating surfaces between the brake disc and
the inside of the wheel, then install the front wheels.

{cont'd)
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Front Brake Pad Inspection and Replacement (cont'd)

Replacement - NISSIN Type

1. Remove some brake fluid from the master cylinder.
2. Raise and support the vehicle (see page 1-13).

3. Remove the front wheels,

4, Remove the brake hose mounting bolt (A).

10 x 1.0 mm

5. Remove the flange bolt {B) while holding the caliper
pin {C) with a wrench. Be careful not to damage the
pin boot, and pivot the caliper (D) up out of the way.
Check the hose and the pin boots for damage and
deterioration.

6. Remove the pad shims {A) and the brake pads {B).

19-14

7. Remove the pad retainers {A}.

>

8. Clean the caliper bracket (B) thoroughly; remove any
rust, and check for grooves and cracks. Verify that the

caliper pins {C} move in and cut smoothly. Clean and
lube if needed.

9. Inspect the brake disc for runout, thickness,

parallelism (see page 19-19}, and check for damage
and cracks.

10. Apply a thin coat of M-77 assembly paste {P/N
08798-9010) to the retainer mating surface of the
caliper bracket (indicated by the arrows).

11. Install the pad retainers. Wipe excess assembly paste
off the retainers. Keep the assembly paste off the
brake disc and the brake pads.



12. Install the brake caliper piston compressor tool (A} on
the caliper body (B).

13. Press in the piston with the brake caliper piston
compressor tool so the caliper will fit over the brake
pads. Make sure the piston boot is in positien to
prevent damaging it when pivoting the caliper down,

NOTE: Be careful when pressing in the piston; brake
fluid might overflow from the master cylinder's
reservoir. If brake fluid gets on any painted surface,
wash it off immediately with water.

14. Remove the brake caliper piston compressor tool.

16. Apply a thin coat of M-77 assembly paste (P/N
08798- 9010} to the pad side of the shims (A}, the back
of the brake pads (B} and the other areas indicated by
the arrows. Wipe excess assembly paste off the pad
shims and the brake pads friction material. Keep
grease and assembly paste off the brake disc and the
brake pads. Contaminated brake disc or brake pads
reduce stopping ability.

16. Install the brake pads and the pad shims correctly.
Install the brake pad with the wear indicator {C} on the
upper inside. If you are reusing the brake pads,
always reinstalil the brake pads in their original
positions to prevent a temperary loss of braking
efficiency.

{cont'd)
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Front Brake Pad Inspection and Replacement (cont'd)

17. Pivot the caliper down into position. Install the flange Inspection - AKEBONO Type
bolt (A), and tighten it to the specified torgue while
holding the caliper pin {B} with a wrench being carefui 1. Raise and support the vehicle (see page 1-13).

not to damage the pin boot. 2. Remove the front wheels.
3. Check the thickness (A} of the inner pad (B) and the

: outer pad {C). Do not include the thickness of the
A/%k‘/" backing plate.

;g ,l:l1n? e Brake pad thickness:
[5.1 kgf-m, Standard: 10.5—10.8 mm {0.41—0.43 in)
37 Ibf-ft)

Service limit: 1.6 mm (0.06 in}

Inner pad

8x 1.25 mm

=t ; 22 N-m A
I o ) (2.2 kgf-m, A
_ . 16 IbE.ft) o o
Rty
\\_J
=

18. Instali the brake hose mounting bolt (C}. a7

19. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the front wheels.

20. Press the brake pedal several times to make sure the
brakes work.

NOTE: Engagement may require a greater pedal
stroke immediately after the brake pads have been
replaced as a set. Several applications of the brake
pedal will restore the normal pedal stroke.

21. Add brake fluid as needed.

22. After installation, check for leaks at hose and line
joints or connections, and ratighten if necessary.
Test-drive the vehicle, then recheck for leaks (see
page 19-39).

4. 1f any part of the brake pad thickness is less than the
service limit, replace the front brake pads as a set.

5. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the front wheels.
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Replacement - AKEBONO Type

1. Remove some brake fluid from the master cylinder.
2. Raise and support the vehicle (see page 1-13).

3. Remove the front wheels.

4. Rernove the brake hose mounting bolt {A).

5. Remove the flange bolt {B), and pivot the caliper {C)
up out of the way, Check the hose and the pin boots
for damage and deterioration.

6. Remove the pad shims {A) and the brake pads (B).

7. Remove the pad retainers {(A}.

8. Clean the caliper bracket {B) thoroughly; remove any
rust, and check for grooves and cracks. Verify that the
caliper pins {C) move in and out smoothly. Clean and
lube if needed.

9, Inspect the brake disc for runout, thickness,
parallelism {see page 19-19), and check for damage
and cracks.

10. Apply a thin coat of M-77 assembly paste (P/N
08798-2010) to the retainer mating surface of the
caliper bracket (indicated by the arrows).

11.Install the pad retainers. Wipe excess assembly paste
off the retainers. Keep the assembly paste off the
brake disc and the brake pads.

{cont'd)
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Front Brake Pad Inspection and Replacement (cont'd)

12. Install the brake caliper piston compressor tool (A) on
the caliper body (B).

i A . /| k
O7AAE-SEPAT10N L |

13. Press in the piston with the brake caliper piston
compressor tool so the caliper will fit over the brake
pads. Make sure the piston boot is in position to
prevent damaging it when pivoting the caliper down,

NCTE: Be careful when pressing in the piston; brake
fluid might overflow from the master cylinder's
reservoir. If brake fluid gets on any painted surface,
wash it off immediately with water.

14. Remove the brake caliper piston compressor tool.

19-18

15. Apply a thin coat of M-77 assembly paste (P/N
08798- 9010) to the pad side of the shims (A}, the back
of the brake pads {B) and the other areas indicated by
the arrows. Wipe excess assembly paste off the pad
shims and the brake pads friction material. Keep
grease and assembly paste off the brake disc and the
brake pads. Contaminated brake disc or brake pads
reduce stopping ability.

16. Install the brake pads and the pad shims correctly.
Install the brake pad with the wear indicator {C} on the
upper inside, If you are reusing the brake pads,
always reinstall the brake pads in their original
positions to prevent a temporary loss of braking
efficiency.
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17. Pivot the caliper down into position. Install the flange
bolt (A}, and tighten it to the specified torque.

>

8x1.0mm
34 N'm (3.5 kgf-m, 25 Ibf-ft)

8x1.25 mm
22 N-m

{2.2 kgf-m,
16 |bf-ft}

18. Install the brake hose mounting bolt {B}).

19. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the front wheels.

20. Press the brake pedal several times to make sure the
brakes work.

NOTE: Engagement may require a greater pedal
stroke immediately after the brake pads have been
replaced as a set. Several applications of the brake
pedal will restore the normal pedal stroke.

21. Add brake fluid as needed.

22. After installation, check for leaks at hose and line
joints or connections, and retighten if necessary.

Test-drive the vehicle, then recheck for leaks (see
page 19-39).

Front Brake Disc Inspection

Runout

1. Raise and support the vehicle (see page 1-13).
2. Remove the front wheels.

3. Remove the brake pads: NISSIN type (see page
19-14), AKEBONO type {see page 19-17}.

4. Inspect the brake disc to whee! surface for damage

and cracks. Clean the brake disc thoroughly, and
remove all rust.

&. Install suitable flat washers (A} and the wheel nuts (B),
and tighten the whee! nuts to the specified torque to
hoid the brake disc securely against the hub.

S
- ?‘\
AT
-, J i}
!
e
J e

8 (0.39in)
12x 1.5 mm
108 N-m (11.0 kgf-m, 80 |bf-ft)

6. Set up the dial gauge against the brake disc as shown,
and measure the runout at 10 mm (0.39 in) from the
outer edge of the brake disc.

Brake disc runout:
Service limit: 0.04 mm {0.0016 in}

{cont'd)
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Front Brake Disc Inspection (cont'd)

7.1f the brake disc is beyond the service limit, refinish
the brake disc with a Honda-approved commercially
available on-car brake lathe.

Max. refinishing limit:
NISSIN type: 26.0 mm (1.02 in)
AKEBONO type: 21.0 mm (0.83 in)

NOTE:

¢ If the brake disc is beyond the service limit for
refinishing, replace it {see page 19-21).

= If the brake disc is replaced with a new one, check
the new disc for runout. If the new disc is out of
specification, refinish the disc.

8. Install the brake pads: NISSIN type (see page 19-14),
AKEBONO type {see page 19-17).

0 Claan tha matinag enrfacae hatwaan tha hralke dier and
the inside of the wheal, then install the front wheels.

W _ N Y Y

Thickness and Paralielism

1. Raise and support the vehicle (see page 1-13).
2. Remove the front wheels.

3. Remove the brake pads: NISSIN type (see page
19-14), AKEBONO type {see page 19-17).

4. Using a micrometer, measure the brake dis¢
thickness at eight points, about 45 ° apart and
10 mm (0.39 in) in from the outer edge of the brake
disc. Replace the brake disc if the smallest
measurement is less than the max. refinishing limit.

Brake disc thickness:
Standard:
NISSIN type:  27.9—28.1 mm (1.10—1.11 in)
AKEBONGO type: 22.9—23.1 mm (0.90—0.91 in)
Max. retinishing limit:
NISSIN type: 26.0 mm (1.02 in)
AKEBONO type: 21.0 mm (0.83 in)
Brake disc paralielism: 9.015 mm {0.0006 in) max.

NOTE: This is the maximum allowable difference
between the thickness measurements.

5. if the brake disc is beyond the service limit for
parallelism, refinish the brake disc with a Honda-
approved commercially available on-car brake lathe.

NOTE: If the brake disc is beyond the service limit for
refinishing, replace it {see page 19-21).

6. Install the brake pads: NISSIN type (see page 19-14),
AKEBONO type (see page 19-17).

7. Ciean the mating surfaces between the brake disc and
the inside of the wheel, then install the front wheels.



Front Brake Disc Replacement

NOTE: Keep any grease off the brake disc and the brake
pads,

1. Raise and support the vehicle {see page 1-13).
2. Remove the front wheel.

3. Remove the brake hose mounting bolt (A).

A

B8x1.25 mm

22 N-m

(2.2 kgf-m, 16 Ibf-ft}

B
12 x 1.25 mm
108 N-m —

{11.0 kgf-m, L
80 Ib.ft) j\ii///
4, Remove the brake caliper bracket mounting bolts (B),
then remove the caliper assembly (C) from the
knuckie. To prevent damage to the caliper assembly
or the brake hose, use a short piece of wire to hang

the caliper assembly from the undercarriage. Do not
twist the brake hose excessively.

5, Remove the brake disc flathead screws (A).

{1.0 kgf-m, 7.2 Ibf-£t}

8. Rermove the brake disc (B} from the front hub.

NOTE: If the brake disc is stuck to the front hub, thread
two 8 x 1.256 mm baolts (C) into the brake disc to push it
away from the front hub. Turn each bolt 90 degrees at
a time to prevent the brake disc from binding.

7. Install the brake disc in the reverse order of removal.

NOTE: Before installing the brake disc, clean the
mating surfaces between the front hub and the inside
of the brake disc.

8. Inspect the brake disc runout (see page 19-19).

9. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the front wheel.
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Front Brake Caliper Overhaul

ACAUTION

Frequent inhalation of brake pad dust, regardiess of material compaosition, could be hazardous to your health.
e Avoid breathing dust particles,
s Never use an air hose or brush to clean brake assemblies. Use an OSHA-approved vacuum cleaner.

NISSIN Type

Remove, disassemble, inspect, reassemble, and install the caliper, and note these items:

NOTE: Make sure that the caliper pins are installed correctly. Upper caliper pin B and lower caliper pin A are different. If
these caliper pins are installed in the wrong location, it will cause vibration, uneven or rapid brake pad wear, and
possibly uneven tire wear.

e Do not spill brake fluid on the vehicle; it may damage the paint. If brake fluid gets on the paint, wash it off immediately
with water.

e To prevent dripping brake fluid, cover disconnected hose joinis with clean rags or shop towels.

Clean all parts in brake fluid and air dry; blow out all passages with compressed air.

Rofara renccamhbling chark that all narte ara fraa of dirt and athar forion momislos,

Replace parts with new ones as specified in the illustration.

Make sure no dirt or other foreign matter gets in the brake fiuid.

Make sure no grease or oil gets on the brake discs or the pads.

When reusing brake pads, always reinstail them in their original positions to prevent loss of braking efficiency.

Do not reuse drained brake fluid. Use only new Honda DOT 3 Brake Fluid from an unopened container. Using a

non-Honda brake fluid can cause corrosion and shorten the life of the systemn.

e Coat the piston, the piston seal groove, and the caliper bore with clean brake fiuid,

« Use recommended greases in the front caliper set.

e After installing the caliper, check the brake hose and tine for leaks, interference, and twisting.

»

* & & ¢ 0
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: Honda silicone grease (P/N 08C30-B0234M)

PIN BOOT

WEAR INDICATOR CALIPER
PIN Replace.

instalf inner pad with
its wear indicator upward.

OUTER PAD SHIM
CALIPER PilN B

12 x 1.25 mm
108 N-m
{11.0 kgf-m,
INNER PAD SHIM B 79.6 Ibfft)

1

INNER PAD SHIM A —
BRAKE PADS
(i
BRAKE
BANJO BOLT HOSE i =
35 N-m
(3.6 kgf-m,
26 Ibf-ft) CALIPER PIN A
¢ ]
CALIPER
BRACKET
SEALING WASHERS
Replace.
BLEED SCREW
9 Nom \
. CALIPERBODY  PISTON SEAL PISTON BOOT
Replace. Replace.
{cont'd)
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Conventional Brake Components

Front Brake Caliper Overhaul (cont'd)

AKEBONO Type

Remove, disassemble, inspect, reassemble, and install the caliper, and note these items:

NOTE: Make sure that the caliper pins are installed correctly. Upper caliper pin B and lower caliper pin A are different. If
these caliper pins are instatled in the wrong location, it will cause vibration, uneven or rapid brake pad wear, and
possibly uneven tire wear.

« Do not spill brake fluid on the vehicle; it may damage the paint. If brake fluid gets on the paint, wash it offimmediately
with water.

To prevent dripping brake fluid, cover disconnected hose joints with clean rags or shop towels.

Clean all parts in brake fluid and air dry; blow out all passages with compressed air.

Before reassembiling, check that all parts are free of dirt and other foreign particies,

Replace parts with new ones as specified in the illustration.

Make sure no dirt or other foreign matter gets in the brake fluid,

Make sure no grease or oil gets on the brake discs or the pads.

When reusing brake pads, always reinstall them in their original positions to prevent loss of braking efficiency.
Do not reuse drained brake fluid. Use only new Honda DOT 3 Brake Fluid from an uncpened container, Usina a
non-Henda brake fluid can cause corrosion and shorten the life of the system.

o Coat the piston, the piston seal groove, and the caliper bore with clean brake fluid.

+ Use recommended greases in the front caliper set.

o After instailing the caliper, check the brake hose and line for leaks, interference, and twisting.
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: Honda silicone grease (P/N 08C30-B0234M)

WEAR INDICATOR CALIPER PIN BOOT
install inner pad with PIN Replace.

its wear indicator upward.

Replace.
@ / | { .Al
U

/-’
CALIPERPIN B N
INNER PAD SHIMS > ,. 12 x 1.25 mm
4 a 108 N'm
\ 4 % (11.0 kgf-m,

|
3

(((ﬁ@ qf%\ 79.6 Ibf-ft}
BRAKE PADS )
OUTER PAD SHIM
BRAKE
BANJO BOLT HOSE 8x1.0mm
35 N'm 34 N-m
{3.6 kgf-m, {3.5 kgf-m, 25 Ibf-ft}
26 1bf-ft}
Tg — //
9. @
T : TS cavuper
ST PAD RETAINERS BRACKET
SEALING WASHERS PISTON
Replace. {
b % . : d / PISTON BOOT
-~ : ’ ' / Replace.
/

BLEED SCREW / I

8N'-m ) i

{0.8 kgf-m, "

6 Ibf-ft

, CALIPER BODY PISTON SEAL ‘\ SNAP RING
Replace. Replace.
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Conventional Brake Components

Master Cylinder Replacement

NOTICE

« Do not spill brake fluid on the vehicle; it may damage
the paint. If brake fluid gets on the paint, wash it off
immediately with water,

+ Be careful not to damage or bend the brake lines
during removal and instaliation.

e After removal, plug the ends of the hoses and the
joints to prevent spilling brake fluid.

1. Remove the under-hood fuse/frelay box mount nut (A)
and release the clip (B}, then move the under-hood
fuse/relay box (C} aside.

A
9.8 N-m
(1.0 kgf-m, 7.2 ibf-ft)

2. Remove the reservoir cap and the brake fluid from the
master cylinder reservoir with a syringe.
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3. Disconnect the brake fluid level switch connector (A}

G
Replace.

MASTER
] CYLINDER SIDE

F’ A’ E D
22 N-m 15 N-m
{2.2 kgf-m, {1.5 kgf-m,
16 Ibf-ft) 11 Ibf-ft)

4. Disconnect the brake lines (B) from the master
cylinder {C). To prevent spills, cover the hose joints
with clean rags or shop towels.

5. Remove the master cylinder mounting nuts {D) and
the washers (E).

6. Remove the master cylinder from the brake
booster (F). Be careful notto bend or damage the
brake lines when removing the master cylinder.

7. Remove the rod seal (G) from the master cylinder.

NOTE: During installation, set a new rod seal onto the
rmaster cylinder with its grooved side {H) toward the
master cylinder.



8. Install the master cylinder in the reverse order of
removal, and note these items:

s Coat the inner bore lip and the outer circumference
of the new rod seal with the Shin-Etsu silicone
grease (P/N 08798-9013).

* Make sure not to get any silicone grease on the
terminal part of the connectors and switches,
especially if you have silicone grease on your hands
or gloves.

e Check the brake pedal height and free play after
installing the master cylinder, and adjust it if
necessary (see page 19-6).

9. Bleed the brake system {see page 19-9).
10. Spin the wheels to check for brake drag.

Master Cylinder Inspection

1. Remove the master cylinder (see page 19-286).

2. Inspect and note these items:

s Before reassembling, check that all parts are free of
dirt and other foreign particles.

« Do not try to disassemble the master cylinder
assembly. Replace the master cylinder assembly
with a new part, if necessary.

« Do not allow dirt or foreign matter to contaminate
the brake fluid.

RESERVOIR CAP
Check the vent holes
for blockage.

RESERVOIR SEAL
Check for damage
and deterioration.

STRAINER
Remove accurmulated
sediment.

RESERVOIR
Check for damage.

MASTER CYLINDER
Check for leaks,
rust, and damage.

3. Instail the master cylinder {see page 19-28).
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Conventional Brake Components

Brake Booster Test

Functional Test

1. With the ignition switch in LOCK (0}, press the brake
pedal several times to deplete the vacuum reservoir,
then press the brake pedal hard and hoid it for
15 seconds. If the brake pedal sinks, either the master
cylinder is bypassing internally or the brake system is
leaking. Inspect the brake hoses and lines (see page
19-39).

2. Start the engine with the brake pedal pressed. If the
brake pedal sinks slightly, the vacuum booster is
operating normally. If the brake peda! height does not
vary, do the brake system test (see page 19-4).

Leak Test

1. Press the brake pedal with the engine running, then
turn the ignition switch to LOCK (0). The brake pedal
height should not vary while pressed for 30 seconds.
» if the pedal height rises, go to step 6.

» Ifit does notrise, go to step 2.

2. Start the engine and let it idle for 30 seconds. Turn the
ignition switch to LOCK {0}, and wait 30 seconds.
Press the brake pedal several times using normal
pressure. When the pedal is first pressed, it should be
low. On consecutive applications, the pedal height
should gradually rise.
¢ If it rises, the booster is OK.

e liit does notrise, go to step 3.
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3. Disconnect the brake booster vacuum hose {A) at the
hooster. The check valve (B} is built into the hose.

NOTE: If the check valve is faulty, replace the brake
booster vacuum hose/check valve as an assembly.

4, Start the engine, and let it idle. There should be
vacuum available.

s If no vacuum is available, the check valve is not
working properly. Replace the brake booster
vacuum hose and the check valve, and retest,

e |f vacuum is found, go to step 5.

5. With the ignition switch in LOCK (0), reconnect the
vacuum hose to the brake booster.

6. Start the engine, and then pinch the brake booster
vacuum hose between the check valve and the
booster.

7. Turn the ignition switch to LOCK (0}, and wait

30 seconds. Press the brake pedal several times using

normal pressure. When the pedai is first pressed, it

should be low. On consecutive applications, the pedal
height should gradually rise.

« If the pedal position does not vary, inspect the seal
between the master cylinder and the booster. If the
seal is OK, replace the brake booster.

« If the pedal position varies, replace the brake
hooster vacuum hose/check valve as an assembly.



@

Brake Booster Replacement

1. Remove the cowl cover (see page 20-278).

2. Remove the strut brace (if equipped) {see page
20-306).

3. Remove the master cylinder (see page 19-26).

4. Disconnect the brake booster vacuum hose (A) from
the brake booster.

5. Remove the under-hood fuse/relay box bracket (A},
then remove the engine wire harness clamps (B).

6x1.0 mm
9.8 N-m {1.0 kgf-m, 7.2 Ibf-ft) B

(1.0 kgf-m, 7.2 Ibfft)

6. Remove the brake lines {A) from the hose clamp (B).

7. Remove the lock pin {A} and the clevis pin (B}, then
disconnect the yoke from the brake pedal.

{1.2 kgf-m,
8.7 Ibf-ft)

8. Remove the brake booster mounting nuts (C).

{cont'd)
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Conventional Brake Components

Brake Booster Replacement
{cont'd)

9. Remove the brake booster {A) from the engine

10.

compartment.

NOTICE

« Be careful not to damage the brake booster
mounting surfaces and the threads on the booster
studs.

» Be careful not to bend or damage the brake lines.

NOTE: Use the new brake booster gasket (B} during
reassembly.

Replace.

Install the brake booster in the reverse order of

removal, and note these items:

+ Install the master cylinder after installing the brake
booster {see page 19-26).

o Check the brake pedal height and free play after
installing the master cylinder, and adjust it if
necessary (see page 19-6).

» Bleed the brake system (see page 19-9).
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Rear Brake Pad Inspection and
Replacement

ACAUTION

Frequent inhalation of brake pad dust, regardless of
material composition, could be hazardous to your
health.

e Avoid breathing dust particles.

= Never use an air hose or brush to clean brake
assemblies. Use an OSHA-approved vacuum
cleaner.

Inspection

1. Raise and support the vehicle {see page 1-13).
2. Remove the rear wheels.

3. Check the thickness {A) of the inner pad (B) and the
outer pad (C}. Do notinclude the thickness of the
Lavhinyg Haic.

Brake pad thickness:

Standard: 8.3-9.0 mm (0.33—0.35 in)
Service limit: 1.0 mm (0.04 in})

4. If any part of the brake pad thickness is less than the
service limit, replace the rear brake pads as a set.

5. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the rear wheels.



Replacement

1. Remove some brake fluid from the master cylinder.
2.Raise and support the vehicle (see page 1-13).

3. Remove the rear wheels.

4. Remove the brake hose mounting bolt (A).

8§x1.25mm

x 1.0 mm

5. Remove the flange bolts (B} while hoiding respective
caliper pins (C} with a wrench. Be careful notto
damage the pin boot, and remove the caliper (D).
Check the hose, the pin boots, and the parking brake
cable boots for damage and deterioration.

NOTE: Do not twist the brake hose and the parking
brake cable to prevent damage.

6. Remove the pad shim (A) and the brake pads (B).

7. Remove the pad retainers (A).

8. Clean the caliper bracket (B} thoroughly; remove any
rust, and check for grooves and cracks. Verify that the

caliper pins {C} move in and out smoothly. Clean and
lube if needed.

9. Ingpect the brake disc for runout, thickness,

parallelism (see page 19-33), and check for damage
and cracks.

10. Apply a thin coat of M-77 assembly paste (P/N
08798-9010) to the retainer mating surface of the
caliper bracket (indicated by the arrows).

11. Install the pad retainers, Wipe excess assembly paste
off the retainers. Keep the assembly paste off the
brake disc and the brake pads.

(cont'd)
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Conventional Brake Components

Rear Brake Pad Inspection and Replacement (cont'd)

12. Apply a thin coat of M-77 assembly paste (P/N
08798-2010) to the pad side of the shim (A}, the back
of the brake pads (B), and the other areas indicated by
the arrows. Wipe excess assembly paste off the pad
shim and the brake pads friction material. Keep
grease and assembly paste off the brake disc and the
brake pads. Contamninated brake disc or brake pads
reduce stopping ability.

13. Install the brake pads and pad shim correctly. Install
the brake pad with the wear indicator (C) on the
bottom inside. If you are reusing the brake pads,
always reinstall the brake pads in their original
positions to prevent a temporary loss of braking
efficiency.
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14. Rotate the caliper piston {A) clockwise into the
cylinder, then align the cutout (B} in the piston with
the tab {C) on the inner pad by turning the piston back.
Lubricate the boot with rubber grease to avoid
twisting the piston boot. If the piston hoot is twisted,
back it out so it is positioned properly.

NOTE: Be careful when moving the piston back in the
caliper; brake fluid might overflow fromn the master
cylinder's reservoir. If brake fluid gets on any painted
surface, wash it off immediately with water.

E D

8 x 1.25 mm 8x 1.0 mm
22 N'm 23 N-m
(2.2 kgf-m, 16 Ibf-ft)

(2.3 kgf-m,
17 Ibf-ft)

15. Install the caliper. Install the flange boits (D), and
tighten it to the specified torque while holding the
respective caliper pins with a wrench being careful
not to damage the pin boots and parking brake cable
boots.

16. install the brake hose mounting bolt (E).

17. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the rear wheels.

18. Press the brake pedal several times to make sure the
brakes work.

NOTE: Engagement may require a greater pedal
stroke immediately after the brake pads have been
replaced as a set. Several applications of the brake
pedal will restore the normal pedal stroke.

19. Add brake fluid as necded.

20. After installation, check for leaks at hose and line
joints or connections, and retighten if necessary.
Test-drive the vehicle, then recheck for leaks (see
page 19-39).
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Rear Brake Disc Inspection

Runout Thickness and Parallelism

1. Raise and support the vehicle {see page 1-13). 1. Raise and support the vehicle (see page 1-13),

2. Remove the rear wheels. 2. Remove the rear wheels.

3. Remove the brake pads (see page 19-31). 3. Remove the brake pads {see page 19-31}.

4. Inspect the brake disc to wheel surface for damage 4. Using a micrometer, measure the brake disc
and cracks. Clean the brake disc thoroughly, and thickness at eight points, about 45 ° apart and
remove ail rust. 10 mm (0.39 in) in from the outer edge of the brake

disc. Replace the brake disc if the smallest

5. Instali suitable flat washers (A) and the wheel nuts (B), measurement is lass than the max. refinishing limit.

and tighten the wheel nuts to the specified torque to
hold the brake disc securely against the hub. Brake disc thickness:

Standard: 8.9—9.1 mm (0.35—0.36 in)

Max. refinishing limit: 8.0 mm (0.31in)
Brake disc parallelism:

0.015 mm (0.0006 in) max.

NOTE: This is the maximum allowable difference
between the thickness measurements.

12 x 1.5 mm
108 N-m
(11.0 kgf-m, 80 Ibf-ft)

6. Set up the dial gauge against the brake disc as shown,
and measure the runout at 10 mm (0.39% in) from the
outer edge of the brake disc.

Brake disc¢ runout;
Service limit:  0.04 mm (0.0016 in)

7.1f the brake disc is beyond the service limit, refinish
the brake disc with a Honda-approved commercially L L
available on-car brake lathe. 5. If the brake disc is beyond the service limit for

parallelism, refinish the brake disc with a Honda-

approved commercially available on-car brake lathe.

Max. refinishing limit: 8.0 mm (0.31 in)

NOTE:

« Ifthe brake disc is beyond the service limit for
refinishing, replace it (see page 19-34).

» Ifthe brake disc is replaced with a new one, check 6. Install the brake pads (see page 19-31).

the new disc for runout. If the new disc is out of
specification, refinish the disc.

NOTE: If the brake disc is beyond the service limit for
refinishing, replace it (see page 19-34).

7. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the rear wheels.
8. Install the brake pads (see page 19-31}.

9. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the rear wheels.
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Conventional Brake Components

Rear Brake Disc Replacement

NOTE: Keep any grease off the brake disc and the brake
pads.

1. Raise and support the vehicle (see page 1-13).
2. Remove the rear wheel.
3. Release the parking brake lever fully.

4. l.oosen the parking brake cable adjusting nut (see
page 19-8).

5. Remove the flange bolt (A) from the arm (B).

8 x 1.25 mm
22 N-m

{2.2 kgf-m,
16 Ibf-ft)

6. Disconnect the parking brake cable from the lever (C).
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7. Remove the brake hose mounting boit (A).

A

8 x 1.25 mm

22 N-m

[2.2 kgf-m, 16 |bfft)

12 x 1.25 mm

108 N-m

{11.0 kgfm,

80 Ibf-ft)

8. Remove the brake caliper bracket mounting bolts (B),
and remove the caliper assembhly {C) from the
knuckle. To prevent damage to the caliper assembly
or brake hose, use a short piece of wire to hang the
caliper assembly from the undercarriage. Do not twist
the brake hose and the parking brake cable
axcessively.

NOTE: Make sure the washers (D) are in position on

reassembly, if they are removed (see step 8 on page
18-39}.



9.

Remove the brake disc flathead screws (A).

10.

11.

12.
13.

14.

8x1.25 mm
Remove the brake disc {B) from the hub bearing unit.

NOTE: if the brake disc is stuck to the hub bearing
unit, thread two 8 x 1.25 mm bolts {C) into the brake
disc to push it away from the hub bearing unit. Turn
each bolt 90 degrees at a time to prevent the brake
disc frem binding.

Install the brake disc in the reverse order of removal,

and note these items:

« Adjust the parking brake {see page 19-8}.

s Before installing the brake disc, clean the mating
surfaces between the hub bearing unit and the
inside of the brake disc.

Inspect the brake disc runout {see page 19-33).

After install the brake caliper, make sure the clearance
between the lower arm B and the parking brake cable
is more than 5 mm {0.20 in).

Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the rear wheel.




Conventional Brake Components

Rear Brake Caliper Overhaul

T - ACAUTION
Frequent inhalation of brake pad dust, regardless of material composition, could be hazardous to your health.

+ Avoid breathing dust particles.
« Never use an air hose or brush to clean brake assemblies. Use an OSHA-approved vacuum cleaner.

Remove, disassemble, inspect, reassemble, and install the caliper, and note these items:

NOTE: Make sure that the caliper pins are installed correctly. Upper caliper pin A and lower caliper pin B are different. If
these caliper pins are installed in the wrong location, it will cause vibration, uneven or rapid brake pad wear, and
possibly uneven tire wear.

« Do not spill brake fiuid on the vehicle; it may damage the paint. If brake fluid gets on the paint, wash it off immediately
with water.

e To prevent dripping brake fluid, cover disconnected hose joints with clean rags or shop towels.

Clean all parts in brake fluid and air dry; blow out all passages with compressed air.

Before reassembling, check that all parts are free of dirt and other foreign particles.

Replace parts with new ones as specified in the illustration.

Male cure so dirt oF Shied iGaeigiiinatien yets in e drake fluid.

Make sure no grease or oil gets on the brake discs or the pads.

When reusing brake pads, always reinstall them in their original positions to prevent loss of braking efficiency.

Do not reuse drained brake fluid. Use only new Honda DOT 3 Brake Fluid from an unopened container. Using a

non-Honda brake fluid can cause corrosion and shorten the life of the system.

o Coat the piston, the piston seal groove, and the caliper bore with clean brake fluid.

+ Use recommended greases in the rear caliper set.

« After installing the caliper, check the brake hose and line for leaks, interference, and twisting.

Y 8 28
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: Honda silicone grease {P/N 03C30-80234M)

23N-m

(2.3 kgf-m,

17 ibf -t}
12x1.25 mm CALIPERPIN A
108 N-m
{11.0 kgf-m,
79.6 ibf-ft}

CALIPER PIN B

washer

PIN BOOT
Replace.

CALIPER PIN

8x1.0mm

23 N-m
{2.3 kgf-m, 17 Ibf-ft)

BLEED SCREW
9N-m
(0.9 kgf-m, 7 Ibfft) BRAKE HOSE
BANJO BOLT
35 N-m

{3.6 kgf-m,
26 Ibft)

.J‘
o ks
/ “ SEALING WASHERS
7
m"'

Replace.
CALIPER BODY /

PISTON SEAL
Replace.

PAD RETAINERS ﬁ

%ﬁ@&

PISTON

PISTON BOOT
Replace.

CALIPER BRACKET

OUTER PAD SHIM

WEAR INDICATOR BRAKE PADS
Install inner brake pad
with its wear indicator

downward.

19-37



Conventional Brake Components

Brake Pedal Replacement

1. Disconnect the brake pedal position switch

connector {A).
E
8 x1.25mm
22 N'm
(2.2 kgf-m,

16 1bi-ft)

B X .25 mm

22 N-m
(2.2 kgf-m,
F 16 IbEft)
8x 1.25 mm
12N-m
(1.2 kef-m,
8.7 Ibt-ft)

2.Remove the lock pin (B) and the clevis pin (C).
3. Remove the brake pedal support member (D).

4. Remove the brake pedal bracket mounting bolt {E)
and nuts (F).

5. Remove the brake pedal with bracket (G).

6. Remove the brake pedal position switch (H) by
turning it 45° counterclockwise.

7. Install in the reverse order of removal.

8. Adjust the brake pedal and the brake pedal position
switch (see page 19-6).
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Brake Hose and Line Inspection

1. Inspect the brake hoses for damage, deterioration, leaks, interference, and twisting.
2. Check the brake lines for damage, rusting, and leaks. Also check for bent brake lines.
3. Check for leaks at hose and line joints and connections, and retighten if necessary.

4. Check the master cylinder and the VSA modulator-control unit for damage and leaks.

Connection Component Connected to Specified Torque Value Note
Point
A Front brake caliper Brake hose 35 N-m (3.6 kgf-m, 26 Ibf-ft} Banjo bolt
Bleed screw 9 N-m (0.9 kgf-m, 7 |bf-ft)
{NISSIN type)
Bleed screw 8 N:m (0.8 kgf-m, 6 Ibf-ft)
(AKEBONO type)
B Rear brake caliper Brake hose 35 N-m (3.6 kgf-m, 26 Ibf-ft) Banjo bolt
Bleed screw 9 N-m (0.9 kgf-m, 7 |bf-ft}
C Brake hose Brake line 15 N-m (1.5 kgi-m, 11 Ibf-fi) Flare nut
D Master cylinder Brake line 22 N'm (2.2 kgf-m, 16 Ibf-ft) Flare nut
E VSA modulator-control unit Brake line 22 N-m (2.2 kgf-m, 16 1bf-ft) Flare nut
{12 mm nut)
Brake line 15 N-m {1.5 kgf-m, 11 Ibf-ft)
(10 mm nut)
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Conventional Brake Components

Brake Hose Replacement

NOTE:
« Before reassembling, check that all parts are free of
dirt and other foreign particles.

» Replace parts with new ones whenever specified to do
s0.

« Do not spill brake fluid on the vehicle; it may damage
the paint. if brake fluid gets on the paint, wash it off
immediately with water.

+ After removal, plug the ends of the hoses and the
joints to prevent spilling brake fluid.

Front
1. Raise and support the vehicle (see page 1-13}.
2. Remove the front wheel.

3. Disconnect the brake line {A} from the brake hose (B),
then remove the brake hose ¢lip (C).

4. Remove the banjo bolt {A), and disconnect the brake
hose (B} from the caliper.

5. Remove the brake hose mounting bolt (C), then
remove the brake hose.
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6. Install the brake hose (A) with the mounting holt (B},

22 N-m
(2.2 kgf-m,
16 1bf-ft)

C
10 x 1.0 mm

35 N-m
{3.6 kgf-m,
26 Ibf-ft)

0= NV
Replace.

7. Connect the brake hose to the caliper with the banjo
bolt {C) and new sealing washers (D).

8. Instail the new brake hose clip (A) to the brake
hose (B) on the bracket, then connect the brake
line (C). Do not twist the brake hose.

c
A 10x 1.0 mm
Replace.

15 N-m (1.5 kgf-m, i1 ibf-ft}

9. After installing the brake hose, bleed the brake system
(see page 19-9).
10. Do the following checks:

» Check the brake hose and line joint for leaks, and
tighten if necessary.

« Check the brake hoses for interference and twisting.

11. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the front wheel.



%

Rear
1. Raise and support the vehicle (see page 1-13}.
2. Remove the rear wheel.

3. Disconnect the brake line (A} from the brake hose (B),
then remove the brake hose clip (C).

P | e

- Al

Pt

Replace.

4. Remove the banjo bolt (A}, and disconnect the brake
hose (B) from the caliper.

5. Remove the brake hose mounting bolt {C), then
remove the brake hose.

6. Install the brake hose (A} with the mounting bolt (B).

B
8x1.25 mm
./ 22Nm
T (2.2 kgf-m,
=5 16 Ibf-ft)

Replace.

35 N-m
{3.6 kgf-m, 26 Ibf-ft)

7. Connect the brake hose to the caliper with the banjo
bolt {C) and new sealing washers (D).

8. Install the new brake hose clip (A} to the brake
hose (B) on the bracket, then connect the brake
line {C). Do not twist the brake hose.

10 x 1.0 mm
15 N-m

[1.5 kgf-m,
11 1hf-ft)

9. After installing the brake hoses, bleed the brake
system (see page 19-9).
10. Do the following checks:

o Check the brake hose and line joint for teaks, and
tighten if necessary.

s Check the brake hose for interference and twisting.

11. Clean the mating surfaces between the brake disc and
the inside of the wheel, then install the rear wheel.
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Conventional Brake Components

Parking Brake Cable Replacement

Exploded View
RIGHT PARKING BRAKE CABLE
Check for faulty movement.
BOOT
8x1.25 mm Check for deterioration
22 N-m and damage.
(2.2 kgf-m, 16 Ibf-ft)
LEFT PARKING
BRAKE CABLE
8x 1.25 mm Check for faulty
32 N-m movement.

(3.3 kgf-m, 24 bf-ft)
AN

- AR
SR

{0.14 kgf-m,
1.0 Ibft)

EQUALIZER 8 x 1.25 mm
PARKING BRAKE LEVER 22 N-m
Check for smooth {2.2 kgf-m, 16 Ibf-ft}

operation.

PARKING BRAKE
LINK WIRE SWITCH

Do not scratch the

wire while handling

and assembling.
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NOTE:

+ The parking brake cables must not be bent or
distorted. This will iead to stiff operation and
premature cable failure.

+ Refer to the Exploded View as needed during this
procedure.

1. Release the parking brake lever fully.

2. L.oosen the parking brake cable adjusting nut {(see
page 19-8}.

3. Remove the flange bolt {A) from the arm {B).

{2.2 kgf-m,
16 1bf-ft)

4. Disconnect the parking brake cable from the lever {C}.

5. Remove the parking brake cable mounting hardware,
then remove the cable.

6. Install the parking brake cable in the reverse order of
removal, and note these items:

e Be careful not to bend or distort the cable and
boot (D).

s Make sure the clearance between the iower arm B
and parking brake cable is more than
5 mm {0.20n).

¢ Adjust the parking brake (see page 19-8}.
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VSA System Components

Component Location Index

VSA MODULATOR-CONTROL UNIT HUB BEARING UNIT

Update, page 18-135 (MAGNETIC ENCODER)

Removal and Installation, page 19-136 Replacement, page 18-38
RIGHT-REAR WHEEL
SPEED SENSOR

Replacement, page 19-140

HUB BEARING UNIT
(MAGNETIC ENCODER)
WHEEL BEARING Replacement, page 18-38

(MAGNETIC ENCODER)

Replacement, page 18-13 LEFT-REAR WHEEL
SPEED SENSOR
RIGHT-FRONT WHEEL Replacement, page 19-140
SPEED SENSOR
Replacement, page 19-139 WHEEL BEARING
{MAGNETIC ENCODER)
Replacement, page 18-13
LEFT-FRONT WHEEL
SPEED SENSOR

Replacement, page 19-139
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- VSA OFF SWITCH

STEERING ANGLE SENSOR
Replacement, page 19-132

Test, page 19-134

DATA LINK CONNECTOR {DLC}

YAW RATE-LATERAL
ACCELERATION SENSOR
Replacement, page 19-133
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VSA System Components

General Troubleshooting Information

System Indicator ABS Indicator

This system has four indicators: The ABS indicator comes on when the ABS function is
« ABS indicator (A} lost. The brakes still work like a conventional system.
o Brake system indicator (B) Brake System Indicator

* VSAindicator {C) The brake system indicator comes on when the EBD
o VSA activation indicator (D) function is lost, the parking brake is applied, and/or the
brake fluid level is low.

NOTE: If two or more wheel speed sensors fail, the brake
system indicator comes on.

VSA Indicator

The VSA indicator comes on when the VSA function is
lost.

VSA Activation Indieatar
ety dnaaa’
models /models

BRAKE / (O

The VSA activation indicator blinks when the VSA
function is activating. The VSA activation indicator
comes on and stays on when the VSA is turned OFF by
using the VSA OFF switch, or when the VSA function is

When the system is OK, each indicator comes on for lost.

about 2 seconds after turning the ignition switch to
ON {If}, then goes off.

When the system detects a problem, a DTC will set and,

depending upon the failure, the VSA modulator-control

unit determines which indicator{s) will turn on. If the

preblem goes away (system returns to normal), the

indicator{s) wiil be controlled in the following way

depending upon the DTC that was set:

+ The indicator(s) will come on and stay on when the
ignition switch is ON (ll}.

e The indicator(s} will automatically go off.

s The indicator(s) will go off after the vehicle is driven.
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Diagnestic Trouble Code {DTC)

« The memory can hold all DTCs. However, when the
same DTC is detected more than once, the more
recent DTC is written over the earlier ane. Therefore,
when the same problem is detected repeatedly, itis
memorized as a single DTC.

o The DTCs are indicated in ascending number order,
not in the order they occur.

s The DTCs are memorized in an EEPROM in the VSA
modulator-control unit. Therefore, the memorized
DTCs cannot be erased by disconnecting the battery.
Do the specified procedures to clear the DTCs.

Self-diagnosis

+ Self-diagnosis can be classified into two categories:

- Initial diagnosis: Done right after the ignition switch
is turned to ON (I} and until the ABS and VSA
indicators go off.

- Regular diagnosis: Done right after the initial
diagnosis until the ignition switch is turned to
LOCK (0}.

« When the system detects a problem, the VSA
modulator-control unit shifts to fail-safe mode.

Kickback

The purmp motor operates when the VSA modulator-
contro! unit is functioning, and the fluid in the reservoir
is forced out to the master cylinder, causing kickback at
the brake pedal.

Pump Motor

« The pump motor operates when the VSA modulator-
control unit is functioning.

¢ The V5A modulator-control unit checks the pump
maotor operation one time after completing initiat
diagnosis during regular diagnosis when the vehicle is
driven over 9 mph (15 km/h}.

Brake Fluid Replacement/Air Bleeding

Brake fluid replacement and air bleeding procedures are
identical to the procedures used on vehicles without the
VSA system (see page 19-9).

How to Troubleshoot DTCs

The troubleshooting procedures assume that the cause
of the problem is still present and the ABS and/or VSA
indicator is still on. Following a troubleshooting
procedure for a code that has been cleared but does not
reset can result in incorrect diagnosis.

NOTE: Always troubieshoot powertrain DTCs first.

1. Question the customer about the conditions when the
problem occurred, and try to reproduce the same
conditions for troubleshooting. Find out when the
ABS and/or VSA indicator came on, such as during
activation, after activation, when the vehicle was
traveling at a certain speed, etc. If necessary, have the
customer demonstrate the concern.

2. When the ABS or VSA indicator does not come on
during the test-drive, check for locse connectors, poor
contact of the terminals, etc. in the circuit indicated by
the DTC before you start troubieshooting.

3. After troubleshooting, or the repairs are done, clear
the DTCs, and test-drive the vehicle under the same
conditions that originally set the DTCs. Make sure the
ABS and VSA indicators do not come on.

4. Check for DTCs from other systems which are
caonnected via F-CAN. If there are DTCs that are
related to F-CAN, one possible cause was that the
ignition switch was turned to ON {ll} with the VSA
modulator-control unit connector disconnected. Clear
the DTCs. Check for powertrain DTCs first.

Intermittent Failures

The term “intermittent failure” means a system may
have had a failure, but it checks OK now. If you cannot
reproduce the condition, check for loose connections
and terminals. Also check for ground and power
conneactions related to the circuit that you are
troubleshooting.

{cont'd)
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VSA System Components

General Troubleshooting Information (cont'd)

How to Use the HDS (Honda Diagnostic
System)

NOTE: Make sure the battery is in good condition and
fully charged.

1. If the system indicators stay on, connect the HDS to
the data link connector (DLC) (A) located under the
driver's side of the dashboard.

2. Turn the ignition switch to ON ().

3. Make sure the HDS communicates with the vehicle
and the VSA modulator-controt unit. If it doesn't,
troubleshoot the DLC circuit (see page 11-181).

4, Check the diagnostic trouble code (DTC) for all
systems, troubleshoot the powertrain DTCs first and
note it. Then refer to the indicated DTC's
troubleshooting, and do the appropriate
troubleshooting procedure.

NOTE:

e The HDS communication will be stopped when the
vehicle speed is at 31 mph (50 km/h) or more.

e The HDS reads the DTC, the current data, and other
system data.

s For specific operations, refer to the Help menu that
came with the HDS.

19-50

How to Retrieve DTCs

1. With the ignition switch in LOCK (0}, connect the HDS
to the data link connector (DLC) under the driver's
side of the dashboard.

2. Turn the ignition switch to ON (ll).

3. Make sure the HDS communicates with the vehicle
and the VSA modulator-control unit. If it doesn't
troubleshoot the DLC circuit {see page 11-181).

4. Follow the prompts on the HDS to display the DTC(s})
on the screen, After determining the DTC, refer {o the
DTC troubleshooting. Do the all systems DTC check,
and troubleshoot any powertrain DTCs first.

5. Turn the ignition switch to LOCK (0).
Miow 1o Cleav BTCs

1. With the ignition switch in LOCK {0), connect the HDS
to the data link connector {DLC) under the driver’s
side of the dashboard.

2. Turn the ignition switch to ON {li).

3. Make sure the HDS communicates with the vehicle
and the VSA modulator-control unit. If it doesn’t
troubleshoot the DLC circuit {see page 11-181}.

4, Clear the DTC(s} by following the screen prompts on
the HDS.

5. Turn the ignition switch to LOCK (0).
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VSA
DTC Troubleshooting Index
DTC Detection ltem ABS Brake VSA VSA Note
Indicator System Indicator Activation
Indicator Indicator
11 | <13 | Right-front Wheel Speed Sensor Circuit ON ON/OFF™ ON ON DTC Troubleshooting
Malfunction [see page 19-71)
-14 | Right-front Wheel Speed Sensor Power Source ON OFF ON ON DTC Troubleshooting
Malfunction {see page 19-75)
12 | -11 | Right-frant Wheel Speed Sensor Electrical Noise ON ON/OFF" ON ON DTC Troubleshooting
or Intermittent Interruption {see page 19-76)
-12 | Right-front Wheel Speed Sensor Short to the ON ON/OFF" ON ON DTC Troubleshooting
Other Sensaor Circuit {see page 19-77)
-21 | Right-front Whee! Speed Sensor Installation Error ON ON/OFF™ ON ON OTC Troubleshooting
{see page 19-78)
-22 | Right-front Wheel Speed Sensor Installation Error ON ON/QFF™ ON ON DTC Troubleshooting
(19 mph {30 km/h} or More) (see page 19-79}
-23 | Right-front Wheel Speed Sensor Installation Error ON ON/OFF™ ON ON DTC Troubleshooting
{0 to 9 mph (0 to 15 km/h)) {see page 18-79)
13 | -13 | Left-front Wheel Speed Sensor Circuit ON ON/OFF™ ON ON DTC Troubleshooting
Malfunction {see page 19-71}
-14 | Left-front Wheel Speed Sensor Power Source ON OFF ON ON DTC Troubteshaaoting
Maffunction {see page 18-75}
14 | -1 Left-front Wheel Speed Sensor Electrical Noise or ON ON/OFF™ ON ON DTC Troubleshooting
Intermittent Interruption {see page 19-78)
-12 | Left-front Wheel Speed Sensor Short to the Other ON ON/OFF*! ON ON DTC Troubleshooting
Sensor Circyit {see page 19-77}
-21 | Left-front Wheel Speed Sensor Installation Error ON ON/QFF"! ON ON DTC Troubleshooting
{see page 19-78}
-22 | Left-front Wheel Speed Sensor Installation Error ON ON/OFF™ ON ON DTC Troubfteshooting
{19 mph (30 kmmvh) or More) {see page 19-79}
-23 | Left-front Wheel Speed Sensor Installation Error ON ON/OQFF* ON ON DTC Troubleshaoting
{0 10 9 mph {0 to 16 km/h)) {see page 19-79}
15 | -13 | Right-rear Wheel Speed Sensor Circuit ON QN/QFF™ N ON DTC Troubleshooting
Malfunction {see page 19-71}
<14 | Right-rear Wheel Speed Sensor Power Source ON OFF ON ON DTC Treubfeshooting
Maifunction {see page 19-75)
16 | -11 | Right-rear Wheel Speed Sensor Electrical Noise ON ON/QFF™ ON ON DTC Troubleshooting
or Intermittent Interruption {see page 19-76}
-12 | Right-rear Wheel Speed Sensor Short to the ON ON/OFF™ ON ON DTC Troubleshooting
Other Sensor Circuit - _{see page 19-77)
-21 | Right-rear Wheel Speed Sensor Installation Error ON ON/OFF™ oN ON DTC Troubleshooting
{see page 19-78)
-22 | Right-rear Wheel Speed Sensor Installation Error ON ON/OFF™ ON ON DTC Troubleshooting
{18 mph (30 krn/h) or Maore} {see page 19-79)
-23 | Right-rear Wheel Speed Sensor Installation Error ON ON/OFF™ ON ON DTC Troubleshooting
{0 to 9 mph {0 to 15 km/h})) {see page 19-79}
17 | -13 | Left-rear Wheel Speed Sensor Circuit Malfunction ON ON/OFF™ ON ON DTC Troubleshooting
{see page 19-71)
-14 | Left-rear Wheel Speed Sensor Power Source ON OFF ON ON DTC Troubleshooting
Matfunction {see page 19-75)
18 : -1 Left-rear Whee! Speed Sensor Electrical Noise or ON ON/OFF™ ON ON OTC Troubleshoating
Intermittent Interruption {see page 19-76}
-12 | Left-rear Wheel Spead Sensor Short to the Other ON ON/OFF™ ON ON DTC Troubleshooting
Sensor Circuit |see page 19-77)
21 Left-rear Wheel Speed Sensor Instaliation Error ON ON/OFF" ON ON DTC Troubleshooting
{see page 19-78}
-22 | Left-rear Wheel Speed Sensor Instaliation Error ON ON/OFF" ON ON DTC Troubleshooting
{19 mph (30 km/h) ar More) {see page 19-79)
-23 | Left-rear Wheel Speed Sensor Installation Error ON ON/OFF™ ON ON DTC Troubieshoating
{0 to 9 mph (0 to 15 km/h)) (see page 19-79}
21 | -11 | Right-front Magnetic Encoder (Wheel Bearing) ON ON/QOFF™ ON ON DTC Troubleshooting
Malfunction {Pulse Missing} |see page 19-80}
22 | -1 Left-front Magnetic Encoder (Wheel Bearing) ON ON/OFF™! ON ON DTC Troubleshooting
Malfunctien {Pulse Missing} (see page 13-8B0}
*1: Brake system indicator turns ON when two or more wheels fail.
*20 AT
{cont'd)
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VSA System Components

DTC Troubleshooting Index {cont'd)

DTC Detection ltem ABS Brake VSA VSA Note
Indicator System Indicator Activation
Indicator Indicator

23 | -11 | Right-rear Magnetic Encoder (Wheel Bearing) ON ON/OFF™ ON ON DTC Troubleshooting
Malfunction (Pulse Missing) {see page 19-80)

24 | -1 Left-rear Magnetic Encoder (Wheel Bearing) OnN ON/OFF™ ON ON DTC Troubleshooting
Malfunction (Pulse Missing) {see page 19-80}

26 | -12 | Yaw Rate Sensor Internal Circuit Matfunction OFF OFF ON ON DTC Troubleshooting
{Open, Shor) {see page 19-81)

-13 | Yaw Rate Sensor Internal Circuit Maifunction QOFF OFF ON ON OTC Troubleshoaoting
{see page 19-81)

-17 | Yaw Rate-Lateral Acceleration Sensor Power QOFF OFF ON ON DTC Troubleshooting
Source Voltage Malfunction {see page 19-81}

-18 | Yaw Rate-Lateral Acceleration Sensor Internal OFF OFF ON ON DTC Troubleshooting
Circuit Malfunction {see page 19-81)

-21 | Yaw Rate Sensor Neutraf Position Malfunction QFF OFF ON ON DTC Troubleshooting
{see page 19-82}

-22 | Yaw Rate Sensor Stuck OFF OFF ON ON DTC Troubleshooting
{see page 19-82)

-23 | Yaw Rate Sensor Circuit Intermittent Interruption OFF OFF ON ON DTC Troubleshooting
| S |see page 19-82)

-24 | Yaw Rate Sensor Gain Low QFF QFF ON ON DTC Troubleshooting
{see page 19-83}

-25 | Yaw Rate Sensor Gain High OFF OFF ON ON DTC Troubleshooting
[see page 19-83)

26 | -12 Laterat Acceleration Sensor Internal Circuit OFF OFF anN ON BTC Troubleshooting
Malfunction [(Open, Short} [see page 19-81)

-13 | Lateral Acceleration Sensor Internal Circuit OFF OFF ON ON DTC Troubleshooting
Matunction |see page 19-81)

-21 Laterat Acceleration Sensor Neutral Position QFF QFF ON ON DTC Troubleshooting
Malfunction {see page 19-83)

-22 Lateral Acceleration Sensor Stuck OFF OFF ON ON DTC Troubleshoating
(see page 19-84)

-23 | Lateral Acceleration Sensor Circuit Intermittent OFF OFF ON ON DTC Troublashooting
Interruption {see page 19-83)

-24 | Lateral Acceleration Sensor Gain Low QFF QFF ON ON DTC Troubleshooting
|see page 19-83)

-25 Lateral Acceleration Sensor Gain High OFF OFF ON ON DTC Troubleshaooting
{see page 18-83}

27 | -1 Steering Angle Sensor DIAG Signal Error (Initial) OFF OFF ON ON DTC Troubleshooting
|see page 19-84)

-21 Steering Angle Sensor Stuck Neutral Position OFF OFF ON ON OTC Troubleshooting
{sea page 19-86}

-22 | Steering Angle Sensor Stuck Offset Position OFF OFF ON ON DTC Troubleshooting
{see page 19-86)

-23 | Steering Angle Sensor Counter Malfunction OFF OFF ON ON DTC Troubleshocting
{see page 19-87}

-24 | Steering Angle Sensor Exchange Malfunction OFF OFF ON ON DTC Troubleshooting
[see page 19-89)

-26 Steering Angle Sensor DIAG Signal Errar {(Main) OFF OFF ON ON DTC Troubleshaoting
{see page 19-84)

*1: Brake system indicator turns ON when two or more wheels fail.

2 AT
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DTC Detection ltem ABS Brake VSA VSA Note
Indicator System indicator Activation
Indicator Indicator

31 | -01 | ABS Right-front Inlet Solenoid Valve Malfunction ON ON ON ON B1C Troubleshaating
{Solenoid Initial Pulse} {see page 19-89)

-02 | ABS Right-front Inlet Solenoid Valve Malfunction ON ON ON ON BTC Troubleshooting
{initial Feedback Signal} {see page 19-89}

-11 | ABS Right-front Inlet Solencid Valve Malfunction ON OoN ON ON D7C Troubleshooting
{Feedback Signaf) {see page 19-89)

-21 ABS Right-front Inlet Solenoid Valve Malfunction ON ON ON ONMN DTC Troubleshooting
{Solenoid Pulse) {see page 19-89)

-22 | ABS Right-front Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Solenoid Speculative} {see pagse 19-89)

-23 | ABS Right-front inlet Solenoid Valve Malfunction ON ON oN ON DTC Troubleshooting
{Solenoid Stuck ON) {see page 19-89)

-24 | ABS Right-front inlet Sclenocid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Feedback Signal/Solencid Stuck ON} {see page 19-89)

32 | -01 | ABS Right-front Outlet Solenoid Valve ON O ON ON DTC Troubleshooting
Malfunction (Solenoid Initial Pulse) {see page 19-89)

-21 | ABS Right-front Outlet Solenoid Valve ON ON ON ON DTC Troubleshooting
Malfunction (Solenoid Pulse) {see page 19-89)

-22 | ABS Right-front Qutlet Solenoid Valve ON ON ON ON DTC Troubleshooting
Malfunction (Solenoid Speculative} (see page 19-89)

-23 | ABS Right-front Qutlet Solenoid Valve ON ON ON ON DTG Troubleshooting
Malfunction {Solenoid Stuck ON} {see page 19-89)

33 | 01 | ABS Left-front Inlet Solenocid Vaive Malfunction ON ON ON ON DTC Troubleshooting
{Solenocid Initial Pulse) {see page 19-89)

-02 | ABS Left-front inlet Solencid Valve Malfunction ON ON ON oN DTC Troubleshooting
{initial Feedback Signal) {see page 19-89)

-11 i ABS Left-front Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Feedback Signal) {see page 19-89)

-21 ABS Left-front inlet Solenocid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Solenoid Pulse) {see page 19-39)

-22 | ABS Lefi-front Inlet Solenocid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Solenoid Speculative) {see page 19-89)

-23 | ABS Left-front Inlet Solenocid Valve Malfunction ON ON ON ON DTC Troubleshooting
(Solenoid Stuck ON) (see page 19-89)

-24 | ABS Left-front Inlet Solenocid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Feedback Signal/Solenoid Stuck ON) {see page 15-89)

34 | -01 | ABS Left-front Outlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Solenoid tnitial Pulse) {see page 19-89)

-21 | ABS Lefi-front Outlet Solenoid Valve Malfunction ON ON ON ON BTC Troubleshooting
{Solenoid Pulse} {see page 19-89)

-22 | ABS Left-front Outlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Solenoid Speculative) {see page 19-89)

-23 | ABS Left-front Outlet Solencid Valve Matfunction ON ON ON ON DTC Troubleshooting
[Solencid Stuck ON} {see page 19-89)

38 | -01 | ABS Right-rear Inlet Solenoid Valve Malfunction oM ON ON ON DTC Troubleshooting
(Solenoid Initial Pulse) (see page 19-89)

-02 | ABS Right-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Initial Feedback Signal) |see page 19-89)

-11 | ABS Right-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Feedback Signal) (see page 19-89)

-21 | ABS Right-rear Intet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
[Solenoid Pulse) see page 19-89)

-22 | ABS Right-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Solenocid Speculative) (see page 19-89}

-23 | ABS Right-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Solencid Stuck ON} (see page 19-89)

-24 | ABS Right-rear Inlet Solenoid Vaive Malfunction ON ON ON ON DTC Trouhbleshooting
{Feedback Signal/Solenagid Stuck ON) (see page 19-89}

*1: Brake system indicater turns ON when two or more wheels fail.

AT

{cont'd)
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VSA System Components

DTC Troubleshooting Index {cont'd)

DTC Detection ltem ABS Brake VSA VSA Note
Indicator System Indicator Activation
Indicator Indicator

36 | -01 | ABS Right-rear OQutlet Solenoid Valve ON ON ON ON DTC Troubleshooting
Malfunction {Salenoid Initial Pulse} {see page 19-89)

=21 ABS Right-rear Qutlet Solenoid Valve ON ON ON ON DTC Troubleshooting
Malfunction {Solenoid Pulse) {see page 19-89)

-22 | ABS Right-rear Qutlet Solenoid Valve ON ON ON ON DTC Troubleshooting
Malfunction {Solenoid Speculative) {see page 19-89)

-23 ABS Right-rear Qutlet Solengid Valve ON ON ON ON DTC Troubleshooting
Malfunction {Solenoid Stuck ON) {see page 19-89)

37 | -01 ABS Left-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
(Solencid Initial Pulse) (see page 19-89)

-02 | ABS Left-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Initial Feedback Signal) (see page 19-89)

-11 | ABS Left-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
(Feadback Signal) {see page 19-89)

-21 ABS Left-rear inlet Solenoid Valve Maltunction ON ON ON ON DTC Troubleshooting
{Solenoid Pulse) {see page 19-89)

-22 | ABS Left-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
(Solencid Specutative) o \see page 19-49)

-23 1 ABS Left-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
(Solenoid Stuck ON) {see page 19-89)

-24 | ABS Left-rear Inlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Feedback Signal/Solenoid Stuck ON) {see page 19-89)

38 | -01 | ABS Left-rear Qutlet Solenoid Valve Maifunction ON ON ON ON DTC Troubleshooting
(Solenoid Initial Pulse) {see page 19-89)

-21 ABS Left-rear Outlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
(Solenoid Pulse) {see page 19-89)

-22 | ABS Left-rear Outlet Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{Solenoid Speculative) {see page 19-89)

-23 | ABS Left-rear Outlet Solenoid Valve Matfunction ON ON ON ON DTC Troubleshooting
{Solenoid Stuck ON) {see page 19-89)

41 | -2 Right-front Wheel Lock ON OMN/OFF" aN ON DTC Troubleshooting
{see page 19-90)

42 | -21 | Left-front Wheel Lock ON ON/OFF ON ON DTC Troubleshooting
{see page 19-90)

43 | -1 Right-rear Wheel Lock ON ON/OFF™ ON ON DTC Troubleshooting
{see page 19-90)

44 { -2% Left-rear Wheel Lock ON ON/OFF™! ON ON DTC Troubleshooting
{see page 19-90)

51 | -11 Motor Lock ON OFF QN ON DTC Troubleshooting
{see page 19-91)

-12 | Motor Drive Cireuit Malfunction ON OFF ON ON DTC Troubleshooting
{see page 19-92)

-13 | Motor Drive Circuit Malunction ON OFF ON ON DTC Troubleshooting
{see page 19-91)

52 | -12 | Motor Stuck OFF ON QFF ON ON DTC Troubleshooting
{5ee page 19-94)

53 | -0 Meotor Relay Stuck ON 1 ON OFF ON ON DTC Troubleshooting
{see page 19-95}

-12 | Motor Relay Stuck ON 2 ON OFF ON ON DTC Troubleshooting
{see page 19-95)

54 | -03 | Fail-safe Relay 1 Stuck ON ON ON ON ON DTC Troubleshoating
{see page 19-96)

-04 | Fail-safe Relay 1 Stuck OFF (Initial} ON ON ON ON DTC Troubleshooting
{see page 19-96}

-21 Fail-safe Relay 1 Stuck OFF (Main) ON ON ON . DN DTC Troubleshooting
{see page 19-96)

*1: Brake system indicator turns ON when two or more wheels fail.
*2: AT
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DTC Detection Item ABS Brake VSA VSA MNote
Indicator System Indicator | Activation
Indicator Indicator

56 | -0t Initial VIG FET Stuck OFF (initial) ON ON ON ON DTC Troubleshooting
(see page 19-98)

-02 | Initial VIG FET Stuck ON ON ON QN ON DTC Troubleshooting
(see page 19-98)

-11 VIG FET Stuck OFF (Main} ON ON ON ON DTC Troubleshooting
{see page 19-98)

61 | -01 | VSA Modulator-control Unit Initial IG Low Voltage ON ON ON ON DTC Troubleshooting
{see page 19-98)

-21 VSA Modulator-control Unit Power Source Low ON ON ON ON DTC Troubleshooting
Voltage 1 {see page 19-98)

-22 | VSA Modulator-controi Unit Power Source Low ON OFF ON ON DTC Troubleshooting
Voitage 2 (see page 19-98)

-23 | VSA Modulator-control Unit Power Source Low ON ON ON ON DTC Troubleshooting
Voltage 3 {see page 19-98)

62 | -21 | VSA Modulator-control Unit IG High Voltage ON ON ON ON DTC Troublesheoting
(see page 19-99)

64 | -11 | Steering Angle Sensor Power Circuit Low Voltage ON OFF ON ON DTC Troubleshooting
{see page 19-100)

-12 | Steering Angle Sensar Power Circuit High ON OFF ON ON DTC Troubleshooting
Voltage {see page 19-101)

65 | -2% | Brake Fluid Level Stuck ON OFF OFF ON ON DTC Troubleshooting
{see page 19-102)

86 | -11 | Pressure Sensor (Inside of VSA Mcdulator- ON OFF ON ON DTC Troubleshooting
control Unit) Malfunction (see page 19-104}

-12 | Pressure Sensor (Inside of VSA Modulator- ON OFF ON ON DTC Troubleshooting

contral Unit) Malfunction (see page 19-105) |

-14 | Pressure Sensor {Inside of VSA Modulator- ON OFF ON ON DTC Troubteshooting
control Unit) Malfunction [see page 19-104}

-15 | Pressure Sensor (Inside of VSA Modulator- ON OFF ON ON DTC Troubleshooting
contral Unit) Malfunction (see page 19-107)

+16 Pressure Sensor {Inside of V5A Modulator- ON QFF ON OGN DTC Troubleshooting
control Unit) Malfunction [see page 19-104)

-17 | Pressure Sensor (Inside of VSA Modulator- ON OFF ON ON DTC Troubleshooting
control Unit) Malfunction (see page 19-104)

-18 | Pressure Sensor {Inside of VSA Modulator- ON QOFF ON ON DTC Troubleshooting
control Unit) Malfunction {see page 19-104)

-19 | Pressure Sensor {Inside of VSA Modulator- ON OFfF ON ON DTC Troubleshooting
control Unit) Malfunction {see page 19-104)

68 | -21 Brake Pedal Position Switch Stuck OFF QOFF QFF Oon ON DTC Troubleshooting
{see page 19-108)

-22 | Brake Pedal Position Switch Stuck ON QFF OFF ON ON DTC Troubleshooting
(see page 19-111)

*1: Brake system indicator turns ON when two or more wheels fail,

*AT

{cont'd)
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VSA System Components

DTC Troubleshooting index (cont'd)

DTC Detection ltem ABS Brake VSA VSA Note
Indicator System Indicater | Activation
Indicator indicator

71 | -21 | Right-front or Left-rear Different Diameter Tire ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-113)

-22 | Left-front or Right-rear Different Diameter Tire - ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-113)

-23 | Right-front.and Right-rear Different Diameter Tire ON ON ON ON DTC Troubleshoating
Malfunction {see page 19-113)

-24 | Left-front and Left-rear Different Diamaeter Tire ON ON ON ON DTC Troubleshooting
Malfunction (see page 18-113)

-25 | Right-front and Left-front Different Diameter Tire ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-113)

-26 { Right-rear and Left-rear Different Diameter Tire ON aN ON ON DTC Troubleshogting
Malfunction (see page 19-113)

-27 | Right-front or Left-rear Different Diameter Tire OFF OFF ON ON DTC Troubleshooting
Malfunction {see page 19-113)

-28 | Left-front or Right-rear Different Diameter Tire QFF OFF ON - ON DTC Troubleshooting
Malfunction {see page 19-113}

-29 | Right-front and Right-rear Different Diameter Tire OFF OFF ON ON DTC Troubleshooting
Malfunction Isee page 192-113}

27 | Lefi-front and Leit-rear Different Diameter Tire OFF OFF ON ON DTC Troubleshooting
Malfunction (see page 19-113)

-2B | Right-front and Left-front Different Diameter Tire OFF OFF ON ON DTC Troubleshooting
Malfunction (see page 19-113}

-2C | Right-rear and Left-rear Different Diameter Tire OFF OFF ON ON DTC Troubleshooting
Malfunction {see page 19-113)

81 | -01 Central Processing Unit (CPU} Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction ) {see page 19-114)

-02 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-03 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-05 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction ) {see page 19-114)

-06 | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction . {see page 19-114)

-07 | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-11 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-115)

-21 1 Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-22 | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-114)

-23 | Central Processing Unit {CPU) internal Cireuit ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-114)

-24 | Central Processing Unit {CPU} Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-25 | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-31 | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction [see page 19-114)

-32 | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-33 | Central Processing Unit {CPU} Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction (see page 13-114)

-35 | Central Processing Unit {CPU} Internal Circuit ON ON aN ON DTC Troubleshooting
Malfunction {see page 19-114)

-36 | Central Processing Unit {CPU} internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-37 Central Processing Unit {CPU) Internal Circuit [a]\] ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

*1: Brake system indicator furns ON when two or more wheels

AT
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DTC Detection ltem ABS Brake VSA VSA Note
Indicator System Indicator Activation
indicator Indicator

8t | -38 | Central Processing Unit (CPU} Internai Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-39 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON BTC Troubleshooting
Malfunction (see page 19-114)

-3A | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-114)

-3C | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-114)

-3D } Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction ({see page 19-116)

-3E | Central Processing Unit ({CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-116)

-42 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114}

-51 Certral Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Treoubleshooting
Malfunction {see page 19-116)

-2 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshoaoting
Maifunction {see page 19-115)

-53 | Centrat Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-116)

-64 | Centrat Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-116)

-85 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-116)

-66 | Central Processing Unit (CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-115)

-67 | Central Processing Unit (CPU} Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-116)

-68 | Central Processing Unit (CPU} Internal Circuit ON ON ON ON DTC Troubleshooting
Maifunction {see page 19-115)

-569 | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-116)

71 Central Processing Unit {CPU} Internat Circuit ON OFF ON ON DTC Troubleshaoting
Malfunction (see page 19-114)

-72 | Central Processing Unit {CPU) internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction {see page 19-114)

-80 | Central Processing Unit {CPU) Internal Circuit ON ON ON ON DTC Troubleshooting
Malfunction (see page 19-114}

83 | -13 | ECM/PCM Communication Error {(Engine QFF OFF ON ON DTC Troubleshooting
Malfunction) (see page 19-118)

-142 | PCM Communication Error {A/T Malfunction) OFF OFF onN ON DTC Troubleshooting
(see page 19-118)

84 | -21 VSA Sensor Neutral Position not Writing OFF OFF ON ON DTC Troubleshooting
(see page 19-119)

*1: Brake system indicator turns ON when two or more wheels fail,
*2AT

{cont'd)
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VSA System Components

DTC Troubleshooting index (cont'd)

DTC Detection Item ABS Brake VSA VSA Note
{ndicator System Indicator Activation
Indicator Indicator
86 | -01 F-CAN Bus-off Malfunction QFF OFF ON ON DTC Troubleshooting
{see page 19-119)
-11 | F-CAN Comimunication With ECM/PCM OFF OFF ON ON DTC Troubleshooting
Malfunction {see page 19-121)
-21 F-CAN Communication With Engine Maffunction OFF OFF ON ON DTC Troubleshooting
{see page 19-121}
-22 | F-CAN Communication With Engine Malfunction OFF OFF ON ON DTC Troubleshooting
{see page 19-121}
-23 | F-CAN Communication With Engine Malfunction OFF OFF ON ON DTC Troubleshooting
[see page 19-121}
-24 F-CAN Communication With Engine Malfunction OFF OFF ON ON DTC Troubleshooting
{see page 19-121}
-25 | F-CAN Coemmunication With Engine Malfunction OFF OFF ON “ON BTC Troubleshooting
{see page 19-121}
-31 | F-CAN Communication With Gauge Control OFF OFF ON ON DTC Troubleshooting
Module Malfunction {see page 19-122}
-41*2 | F-CAN Communication With EAT Malfunction OFF OFF ON ON DTC Troubleshooting
) ) \see page 19-121}
-1 F-CAN Communication With Yaw Rate-Lateral OFF OFF ON ON DTC Troubleshooting
Acceleration Sensor Malfunction [see page 19-124}
107 | 22 Central Processing Unit (CPU) Internal Circuit OFF OFF OFF ON DTC Troubleshooting
Malfunction (see page 19-126}
108 | -21 Steering Angle Sensor Malfunction OFF OFF OFF ON DTC Troubleshooting
(see page 19-126)
121 | -01 VSA Solencid Valve Malfunction ON ON ON ON DTC Troubleshooting
(see page 19-127)
-02 | VSA Solenpid Valve Malfunction ON ON ON ON DTC Troubleshooting
[see page 19-127)
-11 VS5A Solencid Valve Maltunction sI\Y - ON ON OnN DTC Troubleshooting
{see page 19-127)
-21 VSA Solenoid Valve Malfunction ON ON ON ON DTC Froubleshooting
(see page 19-127}
-24 1 VSA Solencid Valve Malfunction ON ON ON ON DTC Troubleshooting
[see page 19-127)
122 | 01 V5A Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{see page 19-127)
-21 VSA Solenoid Valve Malfunction ON ON ON aN DTC Troubleshooting
{see page 19-127)
-22 | VSA Solenoid Valve Malfunction ON ON ON onN DTC Troubleshooting
(see page 19-127)
-23 | VSA Solenaid Valve Malfunction ON ON ON ON DTC Troubleshooting
{see page 19-127)
123 | -01 VSA Solenoid Valve Malfunction ON ON ON ON DTC Troubleshooting
{see page 19-127)
-02 VSA Solenoid Valve Malfunction ON ON ON ON DTC Troubieshooting
[3ee page 19-127})
-1 VSA Solencid Valve Malfunction ON ON ON OnN DTC Troubleshooting
(see page 19-127}
-21 | VSA Solencid Valve Malfunction ON ON ON ON DTC Troubleshooting
(see page 19-127}
-24 | VSA Solenocid Valve Malfunction ON ON ON ON DTC Troubleshooting
(see page 19-127}
124 | -01 VSA Solencid Valve Malfunction ON ON ON ON DTC Traubleshooting
(see page 19-127}
21 VSA Solenoid Valve Malfunction ON ON ON on DTC Troubleshooting
(see page 19-127}
-22 | VSA Solencid Valve Malfunction ON ON ON ON DTC Troubleshooting
{see page 19-127}
-23 | VSA Solencid Valve Malfunction ON ON ON ON DTC Troubleshooting
[see page 19-127}

" *1: Brake systern indicator turns ON when two or more wheets fail.
*2AT
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Symptom Troubleshooting Index

When the vehicle has one of these symptoms, check for VSA diagnostic trouble codes (DTCs) with the HDS. If there are
no DTCs, do the diagnostic procedure for the symptoem, in the sequence listed, until you find the cause.

Symptom

Diagnostic procedure

HDS does not communicate with the VSA modulator-
control unit or the vehicle

Troubieshoot the DLC circuit (see page 11-181).

VSA activation indicator does not come on at start-up
{bulb check}

1. Do the gauge control module troubleshooting (see page
22-332).

2. Update the VSA modulator-control unit if it does not have
the latest software (see page 19-135), or substitute a
known-good VSA modulator-control unit {see page
19-136), then retest. if it is OK, the VSA modulator-control
unit was updated, troubleshooting is complete. If the VSA
modulator-control unit was substituted, replace the
original VSA modulator-control unit {see page 19-136).

VSA activation indicator does not go off, and no DTCs
are stored

1. Symptom troubleshooting (see page 19-128).

2. Update the VSA modulator-control unit if it does not have
the latest software (see page 19-135), or substitute a
known-good VSA modulator-control unit {see page
19-1386), then retest. If it is OK, the VSA modulator-control
unit was updated, troubleshooting is complete. If the VSA
modulator-control unit was substituted, replace the
original VSA modulator-control unit {see page 19-136).

ABS indicator, brake system indicator, and VSA
indicator do not come on

1. Do the gauge control module troubleshooting (see page
22-332).

2. Update the VSA modulator-control unit if it does not have
the latest software (see page 19-135), or substitute a
known-good VSA modulator-control unit (see page
19-136), then retest. if it is OK, the VSA modulator-control
unit was updated, troubleshooting is complete. [ the VSA
modulator-control unit was substituted, replace the
original VSA modulator-control unit {see page 19-136).

ABS indicator, brake system indicator, and VSA
indicator do not go off

=y

.Check for F-CAN DTCs, and troubleshoot and repair those
first {see page 11-3).

2. Symptom troubleshooting (see page 19-129).

3. Do the gauge control module troubleshooting (see page

22-3).
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VSA System Components

System Description

VSA Modulator-Control Unit Inputs and Outputs for 36P Connector (Connector Disconnected)

— 1
L slal A6 890 n]] 10 [1a
14 18191 T21] /123
25]26]27 30 34 35 | 36

Wire side of female terminals

D rpmrminot D amnnee coaes i T ! Soouripiivii Signat
number sign
1 RED CAN-L F-CAN communication circuit _—
3 LT BLU K-LINE Communication with HDS
4 PUR RR-GND | Detects right-rear wheel speed
sensor signal
6 GRN FL-GND | Detects left-front wheei speed
sensor signal
8 RED RL-GND | Detects left~rear whee! speed
sensor signal
9 ORN SVCC Power source for the steering With ignition switch ON (ll): about 5.0V
angle sensor
10 PUR FR-GND | Detects right-front wheel speed —_—
sensor signal
11 GRN STR-A Detects steering angle sensor
| signal
12 WHT FSR +B | Power source for the fail-safe Baitery voltage (about 12 V) at all times
reiay
13 RED MR +B | Power source for the motor Battery voltage (about 12 V) at all times
relay
14 WHT CAN-H F-CAN communication circuit e
18 PNK RR +B Detects right-rear wheel speed
sensor signal
19 CORN FL +B Detects left-front wheel speed
sensor signal
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Terminal | Wire color Terminal Description Signal
number sign
21 BLU RL +B Detects left-rear wheel speed ——
sensor signal
23 LT GRN FR +B Detects right-front wheel speed
sensor signal
25 RED WEN Detects write enable signal
26 BLY STR-D Detects steering angle sensor
signal
27 LT GRN STR-B Detects steering angle sensor
signal
30 GRY 1G1 Power source for activating the With ignition switch ON (If): battery voltage
system {about 12 V)
34 BRN SGND Ground for the steering angle —
sensor
35 BLK GND Ground for the VSA modulator- | Continuity to ground
control unit
36 BLK MR-GND | Ground for the pump motor Continuity to ground

{cont'd)
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VSA System Components

System Description {cont'd)

System Qutline

This system is composed of the VSA modulatar-control unit, the whee! speed sensors, the steering angle sensor, the
yaw rate-lateral acceleration sensor, and the system indicators in the gauge control module. The VSA modulator-control
unit controls the ABS, EBD, TCS, VSA, and brake assist with the brake pressure of each wheel and reduces engine
torque.

4 ™

VSA PARKING BRAKE PEOAL

OFF BRAKE LEVEL POSITION

SWITCH SWITCH reH SWITOH

GAUGE CONTROL MODULE ECM/PCM
o > [
‘ l i gsﬁlsfiffffch signal - VSA control enable/disable
i B - Parkinn L g . - Throttie open angle signal

inicawor arive signal '.Er"a"ef lid level = ‘*;" signal - Engine torque control request - Engine revolution signal
- Buzzer request signal - TPMS indicator signa - Control mode signal - Brake pedal position switeh signal

+ Service check signal

YAW RATE-LATERAL - Gear position signal

ACCELERATION
SENSOR
- Yaw rate signal WHEEL SPEED SENSGOR
- Lateral acceleration signal
Wheel rotation
pulse signal
STEERING ANGLE
SENSOR ——
CONTROL
Steering anagle signal UNIT
TPMS
indicator
signal
CONTROL UNIT
- Solenoid controt Brake pressure VSA MODULATOR-
- Motor control signal CONTROL UNIT
MODULATOR UNIT
. J

h Communication via F-CAN
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ABS (Anti-lock Brake System) Features
Anti-lock Control

Without ABS, when the brake pedal is pressed while driving, the wheels sometimes lock before the vehicle comes to a
stop. In such an event, the maneuverability of the vehicle is reduced if the front wheels are locked, and the stability of the
vehicle is reduced if the rear wheels are locked, creating an extremely unstable condition, With ABS, the system
precisely controls the slip rate of the wheels to ensure maximum grip force from the tires, and it thereby ensures -
maneuverahility and stability of the vehicle, The ABS calculates the slip rate of the wheels based on the four wheel
speeds, and then it controls the brake fluid pressure to reach the target slip rate.

Grip force of tire and road surface

COEFFICIENT OF TARGET SLIP RATE
FRICTION
ROTATIONAL
DIRECTION

RADIAL
DIRECTION
OF THE
ROTATIONAL
DIRECTION

SLIP RATE ’

Main Control

The control unit detects the wheel speed based on the wheel speed sensor signals it receives, then it calculates the

vehicle speed based on the detected wheel speed. The control unit detects the vehicle speed during deceleration based
on the wheel speeds.

The control unit calcutates the slip rate of each wheel, and transmits the control signal to the modulator unit solenoid
valve when the slip rate is high.

The hydraulic control has three modes: Pressure intensifying, pressure reducing, and pressure retaining.

CONTROL UNIT

Reference

| Detect
Vehicle Speed

Slip Rate
RIGHT-REAR
RIGHT-REAR . )
.| Detect Petect = ARS Drive | RIGHT-REAR
WHEEL SPEED * Wheel Speed » | Control | * Solenoid}- l SOLENOID
SENSOR
LEFT-REAR
LEFT-REAR Detect Select Low P Detect ABS Drive __b{ LEFT-REAR
‘gg;'“ESEéRSPEED 7| Wheel Speed Speed Wheel —g—l Slip Rate = Cantrol 50Iennid]—_ SOLENQID ‘
!
ST PRGN H RIGHT-FRONT
IGHT-| W‘i— o] Detect ABS ol Drive | RIGHT-FRONT
WWHEEL SPEED *~ Whael Speed # Slip Rate =~ Control Solenoid [ - SOLENOID
SENSOR
LEFT-FRONT

DL ShLE Detect F**ﬁ | Detect ABS Drive w| LEFT-FRONT
WHEEL SPEED I17%| Wheel Speed _:[\@—::'Control > SnlenoidI’v SOLENOID \

(cont'd)
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VSA System Components

System Description (cont'd)

EBD {Electronic Brake Distribution} Features

The EBD feature helps control vehicle braking by adjusting the rear brake force in accordance with the rear wheel load
before the ABS operates. Based on the wheel speed sensor signals, the control unit uses the modulator to control the
rear brakes individually. When the rear wheel speed is less than the front wheel speed, the VSA modulator-controt unit
retains the current rear brake fluid pressure by closing the inlet valve in the moduiator. As the rear wheel speed
increases and approaches the front wheel speed, the VSA modulator-control unit increases the rear brake fiuid pressure
by momentarily opening the inlet valve. This whole process is repeated very rapidly. While this is happening, kickback
may be felt at the brake pedal, you may also hear a muted buzzing sound from the VSA modulater-control unit. This is
nomal.

With EBD under HEAVY LOAD
REAR WHEEL
BRAKE PRESSURE at REAR WHEELS

With EBD under LIGHT LOAD
at REAR WHEELS

FRONT WHEEL BRAKE PRESSURE

‘ TCS (Traction Control System) Features

When a drive wheel loses traction on a slippery road surface and starts to spin, the VSA modulator-control unit applies
brake pressure to the spinning wheel and sends an engine torque control request to the ECM/PCM to slow the spinning
wheel! and keep traction.

ANTI-POWER of BRAKE FORCE

v - DRIVING POWER
TOTAL TRACTION ,
T ToTat TRACTION
|1 ]™ BRAKE FORCE
NORMAL ROAD SURFACE SLIPPERY ROAD SURFACE

19-64



VSA (Vehicle Stability Assist} System Features
Oversteer control
Applies the brakes to the front and rear outside wheels

Understeer control

« Applies the brakes to the front and rear inside wheels
« Controls the engine torque when accelerating

The brake makes the yaw rate opposite
to the turning direction

The brake increases the yaw rate toward
the turning direction

The throttle control effect:
- Reduces vehicle speed
- Increases cornering force




VSA System Components

System Description (cont'd)

Brake Assist Features

Brake assist helps ensure that any driver can achieve the full braking potential of the vehicle by increasing brake system
pressure in a panic situation, bringing the vehicle into a full ABS stop.

If during a panic stop the VSA modulator-control unit determines that the brake system pressure increases above a
threshold in less than a certain amount of time, the VSA modulator-control unit engages brake assist.

Because the brake system pressure crossed the pressure threshold before the time threshold had expired, the VSA
modulator-control unit goes into brake assist mode.

] Brake Pedal

'
) Effort Reducsd

‘

BT

Pressure
Brake Assist . . .
Begins Panic Stop without Brake Assist
Pressure 2 e— AN
Threshoid . y
: MNormal Stop
Ti =
Thrashold Time

19-66



Modulator Unit

The modulator unit consists of the inlet solenoid valve, the outlet solenoid valve, the VSA NO (normally open} solenoid
valve, the VSA NC (normally closed)} solencid valve, the reservoir, the pump, and the pump motor.

The hydraulic control has three modes of ABS action; pressure intensifying, pressure retaining, and pressure reducing.
Pressure intensifying mode (VSA) is a combination of the TCS, VSA, and brake assist action.

The hydraulic circuit is an independent four channel! type, one channe! for each wheel.

@RR

MASTER
CYLINDER

MASTER

CYLINDER
N N
ouT ’ out out ° our
L PRESSURE L L
T SENSOR
4
EIH] &7 EJH HE @i% HE]
N = In N N
NS N
” 2
@jj v% :l VSA NC MOTOR L L VSANC [_—ilf:'—_ijuo
g
RESERVOIR RESERVOIR
(N: INLET SOLENOID VALVE (NORMALLY OPEN}
OUT: QUTLET SOLENOID VALVE [NORMALLY CLOSED)
Mode VSA NO VSA NC Inlet Outlet Brake Fluid
Valve Valve Solenoid Solenoid
Valve Valve
Pressure open closed open closed Master cylinder fluid is pumped out to
intensifying the caliper.
mode
Prassure open closed closed closed Caliper fluid is retained by the inlet and
retaining outlet valves.
mode
Pressure open closed closed open o Caliper fluid flows through the outlet
reducing valve to the reservoir.
mode + The motor pumps the reservoir fiuid
through the damping chamber to the
master cylinder”.
Pressure closed open open closed ¢ Master cylinder fluid is pumped out
intensifying by pump with motor through VSA
mode [(VSA) NC valve to the caliper.
* Caliper fluid pressure exceeds
master cylinder pressure.

*-

reducing mode.

The motor will keep running until the operation of the anti-lock brake control is finished with the first pressure

19-67



VSA System Components

Circuit Diagram

BATTERY
DRIVER'S
UNDER-DASH
UNDER-HOOD FUSE/RELAY BOX IGNITION SWITCH FUSE/RELAY BOX
No.1(100 Al  No.3{50A} 2 A1GTN s cs| NaszEAl bhpy
e eaNy WHT BLU N——L' LT GRN
1G1 HOT in ON () and START {Ill)
No. 2 {40 A}
opWie: WHT
: RED
Neo. 10 {20 A) 12
T RED E LT GRN
-LATER
BRAKE PEDAL POSITION SWITCH X‘é&ﬁéﬁﬁéﬁ AL
Closed: Brake pedal pressed VSA OFF SWITCH SENSOR
3 i
+B GRY ) L LT RN
[ p—
5 | 3
RED WHT =]
2 — 4
GAUGE CONTROL BRN — RED
MODULE 1
BRN BLK
BRAKE SYSTEM 1], l |
INDICATOR RED
6 BRN G507 G503
ABS
INDICATOR 20
WHT WHT
VSA 28 RED RED
INDICATOR
z LT GRN
VSA ACTIVATION 22
INDICATOR GRN
DATA LINK
CONNECTOR
{DLC)_
6
—— WHT —d
14
RED
12
RED
2 PARKING 1
BRAKE FLUID
LEVEL SWITCH Q:D BRAKE SWITCH (10 7 LTBLY
Closed: Low fluid Closed: Parking
1 brake appliad 16
WHT <! +B
BLK 4 ALK
£ 2
6502 i GéDZ
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VSA MODULATOR-CONTROL UNIT

CONTROL UNIT

MODULATOR
UNIT

T
N
30 5V |
LT GRN GRY = REGULATOR !
.
vee |
'
12 '
WHT
FSR :g FAIL-SAFE RELAY !
RED
ECM/PCM MR +B )
24z PUMP MOTOR RELAY %\ |
LT GRN — STEERING X
ANGLE ‘
A3 SENSOR
WHT 2 " vee |
:
Ad GRN STRA vee
RED 4 27 Y |
—— PUR —e—~LT GRN FRESSURE
Add STR-B O__j__" SENSOR
— RED ———— | SR 26
STRD VEC
B 9 1 :
Bl
1 svc;i | vsar
1
iy SGND L/_7‘7 L‘\QQD_J e
1 ’-kglo_o_} No
L V5AZ
WHT WHT CAN‘: - = TRe
|| AN 1
1 CONTROLLER r'&QQQ, )
RED RED ]
5 | SOLENOIDS
RED RED WEN e | LEFT-FRONT
LTBLY 32 7;[; /_i st 2w
K-LINE ]
00 moT
: 1 RIGHT-FRONT
2
. ORN 18 "——\_QQQJW
FL+8 161 .
ik GRN 8 T+ 0 o
FL-GND | | ‘EFrneas
: 2] | | | BN bR
T i
WHEEL SPEED LTGRN FA +B LiMITATION N
SENSOR . ‘
- PUR 10 +B ‘ 0 BT
. FR-GND [ ¢ ' RIGHT-REAR
v - Mot
. BLU b
RL4B GND = 1
: seo :
- RL-GND
2 PNK 18 '
RR+B PUMP MOTOR
! PUR 4 :
- RR-GND ;
36
BLK MR-GND | [ 7 '
:
35
BLK GND -27
'
1
L
2 - 12V
G202 =6V
(cont'd)
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VSA System Components

Circuit Diagram {(cont'd)

DRIVER'S UNDER-DASH FUSE/RELAY

BRAKE PEDAL POSITION
BOX CONNECTOR P {20P) SWITCH 4P CONNECTOR
p— | o 112 |
T, [3l4]s]e]7]8[o 10 T (31X 4]
13114]15[16[17]18]19]20
GAUGE CONTROL MODULE 32P CONNECTOR
i I I
1]2 6 18[910 13]/1]16]
117[18]19] 1 ~[22]23]24]25]26]27]28]29]30], 32
VSA OFF SWITCH YAW RATE-LATERAL BRAKE FLUID
5P CONNECTOR ACCELERATION SENSCR LEVEL SWITCH
5P CONNECTOR 2P CONNECTCOR
TERRT - - n.~
[1[2]T4]s n-.. {1]2}
PARKING BRAKE SWITCH STEERING ANGLE SENSOR WHEEL SPEED SENSOR
1P CONNECTOR 5P CONNECTOR 2P CONNECTOR
[—T]
[iTa[3{4[s] {112}

VSA MODULATOR-CONTRGL UNIT 36P CONNECTOR

IZEDEDZO0GER

1213

4l 17111819 121 23] ]

35| 36

|25]26[27] 7| “J30] /] 7] /]34]

Wire side of female terminals

ECM/PCM CONNEGTOR A (49P)

il

il

(- il [u] Y
[1]13]4ls]sl7] 19|10
11 15)16/1 711819020121
2opapal <8 ~<bel27128
29130 32 /34]3536
|Ja1ja2|43]44], 146
] I 5]

DATA LINK CONNECTOR (DLC}

5 7

\a 16/

Terminal side of female terminals
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DTC Troubleshooting

DTC 11-13: Right-front Wheel Speed Sensor
Circuit Malfunction

DTC 13-13: Left-front Wheel Speed Sensor
Circuit Malfunction

DTC 15-13: Right-rear Wheel Speed Sensor
Circuit Malfunction

DTC 17-13: Left-rear Whee! Speed Sensor
Circuit Malfunction

1. Turn the ignition switch to ON ()I).

2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK {0), then turn it to
ON (It} again.

4, Check for DTCs with the HDS.
Is DTC 11-13, 13-13, 15-13, and/or 17-13 indicated?
YES-Go to step b.

NO-Intermittent failure, the system is OK at this time.

Check for loose terminals between the wheel speed
sensor 2P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubleshocting (see page 19-49).H

B, Turn the ignition switch to LOCK (D).

6. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).

7. Check for continuity betwesen body ground and the
appropriate wheel speed sensor +B and GND
terminals of the VSA modulator-control unit 36P
connector individually (see table).

DTC Appropriate Terminal
+B GND

Ri;l:t:}?ont No. 23 No. 10
Leﬁ#gnt No. 19 No. 6
Ri;;rf::r?aar No. 18 No. 4
L;fz::esar No. 21 No. 8

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

FL-GND (GRN}
RR-GND (PUR)

RL-GND (RED)
FR-GND {PUR}

1

[25]28]27 ko Ra] | 3536
- = T T T T —
RR+ B {PNK) FR+B (LT GRN)
FL-+B {ORN)

Wire side of female terminals

Is there continuity?
YES-Go to step 8.
NO-Go to step 10.

{cont'd)
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VSA System Components

DTC Troubleshooting (cont'd)

8. Disconnect the appropriate wheel speed sensor 2P
connector (see page 19-133).

9. On the sensor side, check for continuity between body

ground and wheel speed sensor 2P connector
terminals No. 1 and No. 2 individually.

WHEEL SPEED SENSOR 2P CONNECTOR

Tarming siae ST iiidie ienninais
Is there continuity?

YES-Replace the wheel speed sensor {see page
19-139).1

NO-Repazir a short to body ground in the wire
between the VSA modulator-control unit and the
wheel speed sensor.ll
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10. Turn the ignition switch to ON (i1},

11. Measure the voltage between body ground and the
appropriate wheel speed sensor +B and GND
terminals of the VSA modulator-control unit 36P
connector individuaily (see table).

DTC Appropriate Terminal
+B GND

Richias No. 23 No. 10
Lefomo No. 19 No. 6
Hi;ﬁ;-‘r?éar No. 18 No. 4
Lo No. 21 No. 8

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

FL-GND {GRN) RL-GND {(RED}
FR-GND {PUR)

RR-GND (PUR)

il I N i
6L /T818[10[11] 12 [ 13 |
14 ta[is T2 T2

| [25[26f27] hoVWM 35 36
—RH+B(PNK)

é@ FL+B (ORN)

Wire side of female terminals

—  — | =

FR+B (LT GRN}

RL+B (BLU) %

Is there 0.1 V or more?
YES-Go to step 12,
NO-Go 1o step 186,



12. Turn the ignition switch to LOCK (0).

13. Disconnect the appropriate wheel speed sensor 2P
connector (see page 19-139).

14. Turn the ignition switch to ON ({l).

15. On the sensor side, measure the voltage between
body ground and whee! speed sensar 2P connector
terminals No. 1 and No. 2 individually.

WHEEL SPEED SENSOR 2P CONNECTOR

Terminal side of male terminals

Is there 0.1 V or more?

YES-Replace the wheel speed sensor (see page
19-139). 10

NO-Repair a short to power in the wire between the
VSA modulator-control unit and the appropriate
wheel speed sensor.ll

16. Turn the ignition switch to LOCK (0).

17. Disconnect the appropriate wheel speed sensor 2P
connector {see page 19-139).

18. Check for continuity between the appropriate VSA
modulator-control unit 36P connector wheel speed
sensor +B and GND terminals (see table}.

DIC Appropriate Terminal
+B GND

Rig:f;lt-}rsont No.z3 No. 10
Leﬁ;:gnt No. 19 No. 6
Ri;lf’:r?aar No. 13 No. 4
(13 No. 21 No. 8

VSA MODULATOR-CONTROL UNIT 26P CONNECTOR

FL-GND (GRN)
RR-GND {PUR)

RL-GND {RED}
FR-GND {(PUR)

[l | { 1
1 3|4 6 Bl9[1o1fi 42| 43

@ @D 1|425{26[27|/E1I?30 T 224[ 35) 36 @D @D

T T

r

Dot

RR +8B (PNXj}
FL +B {ORN)

FR +B (LT GRN}
RL +B (BLU)

Wire side of female terminals

Is there contintity ?

YES-Repair a short in the wires between the
appropriate wheel speed sensor and the VSA
modulator-control unit.ll

NO-Go to step 19.

{cont'd)
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VSA System Components

DTC Troubleshooting {cont'd)

19. Check for continuity between the appropriate VSA 20. Check for continuity between the appropriate VSA
modulator-control unit 36P connector terminal and modulator-control unit 36P connector terminal and
the wheel speed sensor 2P connector terminal (see the wheel speed sensor 2P connector terminal (see
table). table).

DTC VSA Modulator- Appropriate Wheel DTC VSA Modulator- Appropriate Wheel

control Unit 36P Speed Sensor 2P control Unit 36P Speed Sensor 2P

Connector Connector Connector Connector
Terminal Terminal Terminal Terminal

11-13 No. 23 Right-front 11-13 No. 10 Right-front

13-13 No. 19 Left-front 13-13 No. 6 Left-front

15-13 No. 18 Right-rear 15-13 No. 4 Right-rear

L _17-13 No. 21 Left-rear 17-13 No. 8 Left-rear
WHEEL SPEED SENSOR 2P CONNECTOR WHEEL SPEED SENSOR 2P CONNECTOR

. A \ Terminal side of female terminals
Terminal side of female terminals

LEFT- RIGHT- RIGHT- LEFT- RIGHT- LEFT- LEFT- RIGHTY-
RGN nEAN FRONT RSAR HEAHK FROMNT HEAR FRONT
¢:21,L-' '-{2i1'f' 42i1lﬁ *’1‘21}' '{Zi‘l'ﬁ 42“}' =:2i1'r‘l !{Zi‘l::'
FL +B RR +B FR +B RL +B RR-GND FL-GND RL-GND FR-GND
(ORN) (PNK) {LT GRN) (BLU} (PUR}) {GRN) {RED} {PUR) C)
FL-GND RL-GND
1 3|4 6 819110111)1 12 1 13 (GRN) (RED)
@ @ 14 18119],]21] 23
Rsleslzr AL Ao AL T Ae] | 35136 RR-GND (PUR} FR-GND {PUR)}
RR +B (PNK) FR +B (LT GRN) "' '.". 39 1 12 ] 13
1471711181191, 721 /123
FL +B (ORN) RL +8 (BLU) e I BT [ ]%
VSA MODULATOR-CONTROL UNIT 36P CONNECTOR = =
Wire side of female terminals VSA MODULATOR-CONTROL UNIT 36P CONNECTOR
Wire side of female terminals
Is there cantinuily? Is there continuity?
YES-Go to step 20. YES—Go to step 21.
MNO-Repair an open in the wire between the NO-Repair an open in the wire between the
appropriate wheel speed sensor and the VSA appropriate wheel speed sensor and the VSA
modulator-control unit.ll modulator-control unit. Ml
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21. Substitute a known-good wheel speed sensor (see
page 19-139).

22. Reconnect all connectors.
23. Turn the ignition switch to ON (i},
24, Clear the DTC with the HDS,

25. Turn the ignition switch to LOCK (0), then turn it to
ON (I} again.

26. Check for DTCs with the HDS.
Is DTC 11-13, 13-13, 15-13, andfor 17-13 indicated?
YES-Go to step 27.

NO-Replace the original wheel speed sensor (see
page 19-139). 10

27. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-136). If the unit
already has the latest softwear, substitute a known-
good VSA modulator-control unit (see page 19-136).

28. Turn the ignition switch to LOCK (0), then turn it to
ON (I} again.

29. Check for DTCs with the HDS.
Is DTC 11-13, 13-13, 15-13, andfor 17-13 indicated?

YES—Check for loose terminals in the VSA modulator-
control unit 36F connector., If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. if the VSA modulator-
control unit was substituted, replace the original VSA
meodulator-control unit (see page 19-136). If any other
DTCs are indicated, go 1o the indicated DTCs
troubieshooting. Il

DTC 11-14: Right-front Wheel Speed Sensor
Power Source Malfunction

DTC 13-14: Left-front Wheel Speed Sensor
Power Source Malfunction

DTC 15-14: Right-rear Wheel Speed Sensor
Power Source Malfunction

DTC 17-14: Left-rear Wheel Speed Sensor
Power Source Malfunction

1. Turn the ignition switch to ON (l}).
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (@), then turn it to
ON {ll} again,

4, Check for DTCs with the HDS.
Is DTC 11-14, 13-14, 15-14, andfor 17-14 indicated?
YES--Go to step 5.

NO-Intermittent failure, the system is OK at this time.
Check for loose terminals between the wheel speed
sensor 2P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubleshooting {see page 19-49).

5. Update the VSA modulator-control unii if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a2 known-
good VSA modulator-control unit {see page 19-136}.

6. Turn the ignition switch to ON (I}).
7. Check for DTCs with the HDS.
fs DTC 11-14, 13-14, 15-14, and/or 17-14 indicated?

YES—-Check for loose terminals in the VSA modulator-
control unit 36P connector. if the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the originat VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. Ml

19-75



VSA System Components

DTC Troubleshooting (cont'd)

BTC 12-11; Right-front Wheel Speed Sensor
Electrical Noise or Intermittent Interruption

DTC 14-11: Left-front Wheel Speed Sensor
Electrical Noise or Intermittent interruption

DTC 16-11: Right-rear Wheel Speed Sensor
Electrical Noise or Intermittent Interruption

DTC 18-11: Left-rear Wheel Speed Sensor
Electrical Noise or Intermittent Interruption

NOTE: These DTCs may be caused by electrical
interference. Check for aftermarket devices installed in
the vehicie when these DTC are indicated.

1. Turn the ignition switch to ON {il}.
2. Clear the DTC with the HDS.
3. Test-drive the vehicle.
NQOTE: Drive the vehicle on the road, not on a lift.
4. Check for DTCs with the HDS.
Is DTC 12-11, 14-11, 18-11, and/or 18-11 indicated?

YES-IfDTC 12-12,14-12, 16-12, or 18-12 is indicated at
the same time, do the DTC 12-12, 14-12, 168-12, or
18-12 troubleshooting first (see page 19-77). f DTC
12-12,14-12, 16-12, or 18-12 is not indicated, go to
step 5.

NQ-If any other DTCs are indicated, go to the
indicated DTCs troubleshooting. If DTCs are not
indicated, there is an intermittent failure, the system
is OK at this time. Check for loose terminals between
the wheel speed sensor 2P connector and the VSA
modulator-control unit 36P connector. Refer to
intermittent failures troubleshooting {see page
19-49). 8

5. Turn the ignition switch to LOCK (0).
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6. Check that the appropriate wheel speed sensor is
properly mounted {see page 19-139).

DTC Appropriate Wheel Speed Sensor
12-11 Right-front

14-11 Left-front

16-11 Right-rear

18-11 Left-rear

Is the wheel speed sensor installation OK?
YES-Go to step 7.

NO-Reinstall the wheel speed sensor, and check the
mounting position {see page 19-139).H

7. Update the VSA modulator-controt unit if it does not

have the latest software {see page 19-135). if the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

8. Test-drive the vehicle.

NOTE: Drive the vehicle on the road, not on a lift.

9. Check for DTCs with the HDS.

Is DTC 12-11, 14-11, 16-11, and/for 18-11 indicated?

YES-Check for loose terminals in the VSA modulator-
cantral unit 36P connector. if the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. If the VSA modulator-contro! unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. Wl



DTC 12-12: Right-front Wheel Speed Sensor
Short to the Other Sensor Circuit

DTC 14-12: Lefi-front Wheel! Speed Sensor
Short to the Other Sensor Circuit

DTC 16-12: Right-rear Wheel Speed Sensor
Short to the Other Sensor Circuit

DTC 18-12: Left-rear Wheel Speed Sensor
Short to the Other Sensor Circuit

1. Turn the ignition switch to ON (H).

2. Clear the DTC with the HDS.

3. Test-drive the vehicle at 13 mph (20 km/h} or more,
and go a distance of 328 ft {100 m) or more.

NOTE: Drive the vehicle on the road, not on a lift.
4, Check for DTCs with the HDS.

Is DTC 12-12, 14-12, 16-12, and/or 18-12 indicated?

YES-Go to step 5.

NO-Intermittent failure, the system is OK at this time,

Check for loose terminals between the wheel speed
sensor 2P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubleshooting {see page 19-49).1H

5. Turn the ignition switch to LOCK (C).

6. Disconnect the VSA modutator-control unit 36P
connector {see step 3 on page 19-137).

7. Check for continuity between the appropriate VSA
modufator-control unit 36P connector wheel speed
sensor GND terminals {see table).

DTC VSA Modulator-control Unit 36P
Connector Terminal
Appropriate Other Terminals
Terminal

12-12 No. 10 No.6 | No.4 No. 8

14-12 No. & No.10 | No.4 No. 8

16-12 No. 4 No.10 | No.6 No. 8

18-12 No. 8 No.10 | No.6 No. 4

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

DTC 1212

FL-GND
[GRN)

RR-GND (PUR)
FR-GND [PUR}
Fam s 1| C 1

i1134] A6l 81901011 12] 13
© | AL €
| {25[26]27] T a0l V] T4l [33] 36

RL-GND (RED}

g

DTC14-12

FL-GND (GRN)

RR-GND {PUR "‘(: :)““
‘ } FR-GND {PUR)
T 1 1 1]

182 T6 /T8 [ he[1] 12 13}

A A A 4 EEV AP

DQ

25]26[27] T /Taq 34 35 36
I 1] ! T
{RL-GND {RED)
DTC 16-12
RR-GND {PUR) @
——| Y  |rranDiPUR)
I 1 | A—

[T 7514716 L T8 [ bl 17| 12
(8924 P 2 A S 4 EE
Rsla T AL e | %5 %8

FL-GND (GRN) RL-GND (REDI
DTC 18-12
RL-GND {RED)
RR-GND (PUR} C) Fw

i  — 1

23
[2s2eler L Tadl 1AL T34] | *°1 36
i |

 E—

]
FL-GND (GRN)

Wire side of female terminals

Is there continuity?

YES-Repair a short in the wires between the
appropriate wheel speed sensor and the VSA
modulator-control unit.ll

NO-Go to step 8.

{cont'd}
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- VSA System Components

DTC Troubleshooting (cont'd)

8. Reconnect the VSA modulator-control unit 36P

connector.

9. Update the VSA modulator-control unit if it does not

have the latest software (see page 19-135). if the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

10. Test-drive the vehicle at 13 mph (20 km/h) or more,

11.

19-

and go a distance of 328 ft (100 m) or more.
NOTE: Drive the vehicle on the road, not on a lift,
Check for DTCs with the HDS.

Is DTC 12-12, 14-12, 16-12, and/for 18-12 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. |f the VSA modulator-
control unit was undated, anhetibita a bnowm aeos
VSA modulator-control unit {(see page 19-136}, then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.ll
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DTC 12-21: Right-front Wheel Speed Sensor
Installation Error

DTC 14-21: Left-front Wheel Speed Sensor
Installation Error

DTC 16-21: Right-rear Wheel Speed Sensor
Installation Error

DTC 18-21: Left-rear Wheel Speed Sensor

installation Error

1. Test-drive the vehicle at 7 mph {10 km/h) or more.
NQTE: Drive the vehicle on the road, not an a lift.

2. Check the RIGHT FRONT, LEFT FRONT, RIGHT REAR,
LormT BeAR VNCEL orECcly in ine Vam LATA LIS | with
the MDS.

Are all four values the same?

YES-Intermittent failure, the system is OK at this time.
Check for loose terminals between the wheel speed
sensor 2P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubleshooting (see page 19-492). 1l

NO-Go to step 3.
3. Turn the ignition switch to LOCK {0).

4. Check that the appropriate wheel speed sensor is
properly mounted (see page 19-139).

DTC Appropriate Wheel Speed Sensor
12-21 Right-frant

14-21 Lefi-front

16-21 Right-rear

18-21 Left-rear

Is the wheel speed sensor installation OK?

YES-Replace the appropriate wheel speed sensor
{see page 19-139). M

NO-Reinstall the wheel speed sensor, and check the
mounting position (see page 19-139). &



DTC 12-22: Right-front Wheel Speed Sensor
Installation Error {19 mph {30 km/h} or More)

DTC 14-22: Left-front Wheel Speed Sensor
Installation Error (19 mph (30 km/h) or More)

DTC 16-22: Right-rear Wheel Speed Sensor
Installation Error (19 mph (30 km/h) or More)

DTC 18-22: Left-rear Wheel Speed Sensor
Installation Error (19 mph (30 km/h) or More)

1. Test-drive the vehicle between 19 mph (30 km/h) and
31 mph {50 km/h)} for 70 seconds or more.

NOTE: Drive the vehicle on the road, not on a lift.

2. Check the RIGHT FRONT, LEFT FRONT, RIGHT REAR,
LEFT REAR WHEEL SPEED in the VSA DATA LIST with
the HDS.

Are all four values the same?

YES-Intermittent failure, the system is OK at this time.
Check for loose terminals between the wheel speed
sensor 2P connector and the VSA modulator-control
unit 36P connector, Refer to intermittent failures
troubleshooting (see page 19-49). 1R

NO--Go to step 3.
3. Turn the ignition switch to LOCK (0).

4. Check that the appropriate wheel speed sensor is
properly mounted {see page 19-139).

DTC Appropriate Wheel Speed Sensor
12-22 Right-front

14-22 Left-front

16-22 Right-rear

18-22 Left-rear

Is the wheel speed sensor installation OK?

YES-Replace the appropriate wheel speed sensor
{see page 19-139).1

NO-Reinstall the wheel speed sensor, and check the
mounting position (see page 19-139}.H

DTC 12-23: Right-front Wheel Speed Sensor
Installation Error (0 to 9 mph {0 to 15 km/h)}

DTC 14-23: Left-front Wheel Speed Sensor
Installation Error {0 to 9 mph {0 to 15 km/h))

DTC 16-23: Right-rear Wheel Speed Sensor
Installation Error (0 to 9 mph {0 to 15 km/h)}

DTC 18-23: Left-rear Wheel Speed Sensor
Instaflation Error (0 to 9 mph (0 to 15 km/h))

1. Test-drive the vehicle between 1T mph {1 km/h} and
9 mph (15 km/h).

NOTE: Drive the vehicle on the road, not on a lift,

2. Check the RIGHT FRONT, LEFT FRONT, RIGHT REAR,
LEFT REAR WHEEL SPEED in the VSA DATA LIST with
the HDS.

Are all four values the same?

YES-intermittent failure, the system is OK at this time.
Check for loose terminals between the wheel speed
sensor 2P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubleshooting {see page 19-49).8

NO-Go to step 3.
3. Turn the ignition switch to LOCK (0).

4. Check that the appropriate wheel speed sensor is
properiy mounted {see page 12-139).

DTC Appropriate Wheel Speed Sensor
12-23 Right-front

14-23 Left-front

16-23 Right-rear

18-23 Left-rear

Is the wheel speed sensor installation OK?

YES-Replace the appropriate wheel speed sensor
{see page 19-139L.

NO-Reinstall the wheel speed sensor, and check the
mounting position (see page 19-139).0
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VSA System Components

DTC Troubleshooting (cont'd)

DTC 21-11: Right-front Magnetic Encoder
(Wheel Bearing) Malfunction (Puise Missing)

DTC 22-11: Left-front Magnetic Encoder
{(Wheel Bearing) Malfunction (Pulse Missing)

DTC 23-11: Right-rear Magnetic Encoder
(Wheel Bearing} Malfunction {Pulse Missing)

DTC 24-11: Left-rear Magnetic Encoder
{(Wheel Bearing) Malfunction (Pulse Missing)
1. Turn the ignition switch to ON (I}

2. Clear the DTC with the HDS.

3. Test-drive the vehicle at 13 mph {20 km/h) or more,

G go @ asiance oF 222 FL 100 W) Gi s,

NOTE: Drive the vehicle on the road, not on a lift.
4, Check for DTCs with the HDS.

Is DTC 21-11, 22-11, 23-11, and/or 24-11 indicated?

YES-Go to step 5.

NO-Intermittent failure, the system is OK at this time.

Check for loose terminals between the wheel speed
sensor 2P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubieshooting (see page 19-49).H

5. Turn the ignition switch to LOCK (0).
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6. Inspect the appropriate magnetic encoder for
damage, debris, and correct installation.

DTC Appropriate Note
Magnetic
Encoder
21-11 Right-front Remove the
22-11 Left-front driveshaft
ocutboard joint
from the
appropriate wheel
hub {see page
18-14).
23-11 Right-rear Remove the hub
24-1% Left-rear bearing unit {see
page 18-39).

Is the magnetic encoder surface QK?

YES-Remove the debris from the magnetic encoder,

or replace the whee! bearing (front) or the hub bearing

unit {rear):

« Front: Replace the wheel bearing (see page
18-14). 1

« Rear: Replace the hub bearing unit (see page
18-39). 1

NO-Clean dust or dirt from the appropriate magnetic
encoder surface on the wheel bearing or the hub
bearing unit, then go to step 1 and recheck. If the DTC
is still present, replace the appropriate wheel bearing
or hub bearing unit.
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DTC 25-12: Yaw Rate Sensor Internal Circuit
Malfunction (Open, Short)

DTC 25-13: Yaw Rate Sensor Internal Circuit
Malfunction

DTC 25-18: Yaw Rate-Lateral Acceleration
Sensor Internal Circuit Malfunction

DTC 26-12: Lateral Acceleration Sensor
Internal Circuit Malfunction {Open, Short)

DTC 26-13: Lateral Acceleration Sensor
Internal Circuit Malfunction

1. Turn the ignition switch to ON ({1},

2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then turn it to
ON {IY) again.

4. Check for DTCs with the HDS.
Is DTC 25-12, 25-13, 25-18, 26-12, ar 26-13 indicated?

YES-Replace the yaw rate-lateral acceleration sensor
(see page 19-133).10

MNO-Intermittent failure, the system is OK at this
time.ll

DTC 25-17: Yaw Rate-Lateral Acceleration
Sensor Power Source Voltage Malfunction

1. Turn the ignition switch to ON (I1).
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK {0), then turn it to
ON (iI} again.

4. Check for DTCs with the HDS.

Is DTC 25-17 indicated?

YES-If DTC 61-01, 61-21, 61-22, 61-23, and/or 62-21 is
indicated at the same time, check the battery
performance (see page 22-90), and do the alternator
and regulator circuit troubleshooting first (see page
4-27). FDTC 61-01, 61-21, 61-22, 61-23, and/or 62-21 is
not indicated at the same time, replace the yaw
rate-lateral acceleration sensor {see page 19-133).10

NO-Intermittent failure, the system is OK at this
time.ll
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DTC Troubleshooting (cont'd)

DTC 25-21: Yaw Rate Sensor Neutral Position
Malfunction

DTC 25-23: Yaw Rate Sensor Circuit
Intermittent Interruption

1. Turn the ignition switch to ON {11}.

2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then turn it to
ON (1) again.

4. Wait 60 seconds or more,

5. Check for DTCs with the HDS.
Is DTC 25-21 or 25-23 indicated?
VESNGHaLE Uis yaw rdie-lalerai acoeierauon sensor
{see page 19-133).H

NO-Intermittent failure, the system is OK at this
time. 1

DTC 25-22: Yaw Rate Sensor Stuck
1. Turn the ignition switch to ON {li).
2. Clear the DTC with the HDS.
3. Test-drive the vehicle at 7 mph {10 km/h} or more.
NOTE: Drive the vehicle on the road, not on a lift.
4. Check for DTCs with the HDS,
s DTC 25-22 indicated?
YES—Go to step b.

NO-If any other DTCs are indicated, go to the
indicated DTCs troubleshooting. If DTCs are not
indicated, intermitient failure, the system is OK at this
time.ll

5. Test-drive the vehicle. Check the YAW RATE § in the
VSA DATA LIST with the HDS while driving in corners.

Does the indicated value change?

YES-intermittent failure, the system is OK at this
time. IR

NO-Replace the yaw rate-iateral acceleration sensor
{see page 19-133).



DTC 25-24: Yaw Rate Sensor Gain Low
DTC 25-25; Yaw Rate Sensor Gain High

DTC 26-24: Lateral Acceleration Sensor Gain
Low

DTC 26-25: Lateral Acceleration Sensor Gain

High

1. Turn the ignition switch to ON (li).

2. Clear the DTC with the HDS.

3. Test-drive the vehicle at 10 mph (15 km/h} or more.
NOTE: Drive the vehicle on the road, not on a lift.

4, Check for DTCs with the HDS.
Is DTC 25-24, 25-25, 26-24, or 26-25 indicated?

YES-Replace the yaw rate-lateral acceleration sensor
{see page 19-133).18

NO-Intermittent failure, the system is OK at this
time.H

DTC 26-21: Lateral Acceleration Sensor
Neutral Position Malfunction

DTC 26-23: Lateral Acceleration Sensor Circuit
Intermittent Interruption

NOTE: While deoing this troubleshooting, avoid vibration
or shaking of the vehicle.

1. Park the vehicle on a flat and level surface.
2. Turn the ignition switch to ON (il}.
3. Clear the DTC with the HDS.

4. Turn the ignition switch to LOCK (0}, then turn it to
ON {Il) again.

5. Wait 60 seconds or more.
6. Check for DTCs with the HDS.
Is DTC 26-21 or 26-23 indicated?

YES-Replace the yaw rate-lateral acceleration sensor
(see page 19-133).H

NO-Intermittent failure, the systermn is OK at this
time.l
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DTC Troubleshooting (cont'd)

DTC 26-22: Lateral Acceleration Sensor Stuck
1. Turn the ignition switch to ON ().
2. Clear the DTC with the HDS.
3. Test-drive the vehicle at 7 mph (10 km/h) or more.
NOTE: Drive the vehicle on the road, not on a lift.
4. Check for DTCs with the HDS.
is DTC 26-22 indicated?
YES-Go to step 5.

NO-If any other DTCs are indicated, go to the
indicated DTCs troubleshooting. If DTCs are not
indicated, intermittent failure, the system is OK at this
time. 1

5. Test-drive the vehicle. Check the LATERAL
ACCELERATION SENSOR in the VSA DATA LIST with
the HDS while driving around corners.

Does the indicated value change?

YES-Intermittent failure, the system is OK at this
time.

NO-Replace the yaw rate-lateral acceleration sensor
{see page 19-133).K
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DTC 27-11: Steering Angle Sensor DIAG
Signal Error {Initial)

DTC 27-26: Steering Angle Sensor DIAG
Signal Error (Main)

1. Turn the ignition switch to ON {Il}.

2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0}, then turn it to
ON (1l) again.

4, Check for DTCs with the HDS.
Is DTC 27-11 or 27-26 indicated?
YES-Go to step 5.

RN Intarmittant failure the evstem is (K at this fime.
Check for loose terminals between the steering angle
sensor 5P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubleshooting {see page 13-49). 1

5. Turn the ignition switch to LOCK {0).

6. Disconnect the steering angle sensor 5P connector
{see page 19-132).

7. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).



8. Check for continuity between body ground and
steering angle sensor 5P connector terminals No. 2,
No. 3, No. 4, and No. 5 individually.

STEERING ANGLE SENSOR 5P CONNECTOR

[112[3/4](5]
STR-A (GRN) SVCC {ORN)
STR-B
STR-D(BLU) {PUR)

Wire side of female terminals

Is there continuity?

YES—Repair a short to body ground in the wire
between the steering angle sensor and the VSA
modulator-control unit. Wl

NO-Go to step 9.

9. Check for continuity between the V5A modutator-
control unit 36P connector terminal and the steering
angle sensor 5P connector terminal individually (see
table).

Sign VSA Modulator- Steering Angle
control Unit 36P Sensor 5P

Connector Connector
Terminal Terminal

SVvCC Ng. 9 No.b

STR-A No. 11 No. 2

STR-D Neo. 26 No. 3

STR-B No. 27 No. 4 |

SGND No. 34 No. 1

STEERING ANGLE SENSOR 5P CONNECTOR
Wire side of ferale terminals

SGND (BRN)
STR-A (GRN)

[11273]4]5]
STR-D (Bi.lﬂ fglg\‘!:,
STR-B (PUR)

@ (Q; QO ©Q Q@

SVCC
(ORN)

STR-B
{LT GRN) STR-A (GRN}
| | Ny |
[1LAABTsL 6L alel 2] 12
(12l AL 1810 21123 ]
P2 P A e P R
= e [ —
SGND {(BRN)

-

STR-D (BLU}

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR
Wire side of fernale terminals

Is there continuity?
YES-Go to step 10.

NO-Repair an open in the wire between the steering
angle sensor and the VSA modulator-controf unit.(3

(cont'd)
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DTC Troubleshooting (cont'd)

10. Substitute a known-good steering angle sensor {see
page 19-132).

11. Reconnect all connectors.
12. Turn the ignition switch to ON (I},
13. Clear the DTC with the HDS.

14. Turn the ignition switch to LOCK (0}, then turn it to
ON (i1} again.

15. Check for DTCs with the HDS.
Is DTC 27-11 or 27-26 indicated?
YES-Go to step 16.

NO-Replace the original steering angle sensor (see
page 19-132). 1

16. Update the VSA moduiator-control unit if it does not
have the latest software {see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

17. Turn the ignition switch to LOCK {0}, then turn it to
ON (I} again.

18. Check for DTCs with the HDS.
Is DTC 27-11 or 27-26 indicated?

YES—-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NQ--If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. BB
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DTC 27-21: Steering Angle Sensor Stuck
Neutral Position

DTC 27-22: Steering Angle Sensor Stuck
Offset Position
1. Turn the ignition switch to ON {il).

2. Turn the steering wheel left and right 90 degrees or
mare. Check the STEERING ANGLE in the VSA DATA
LIST with the HDS.

Is there +90 ° or more, and —90 ° or less?

YES-Intermittent failure, the system is OK at this time.
Check for loose terminals between the steering angle

sensor 5P connector and the VSA modulator-control
unit 2RP rnnnectar Rafar tn intormittant failiieae

troubleshooting {see page 19-49).H
NO-Go to step 3.
3. Turn the ignition switch to LOCK (0).

4. Disconnect the steering angle sensor 5P connector
(see page 19-132).

5. Disconnect the VSA modulator-control unit 36P
connector {see step 3 on page 19-137).

6. Turn the ignition switch to ON (I1).



7. Measure the voltage between body ground and

steering angle sensor 5P connector terminals No. 2,
No. 3, and No. 4 individually.

STEERING ANGLE SENSOR 5P CONNECTOR

(G,
[112]3]4]5]
STR-A (GRN) STR-B
[PUR)

STR-D (BLLS)

Wire side of female terminals

Is there 0.1 V or more?

YES-Repair a short to power in the wire between the

steering angle sensor and the VSA modulator-control
unit. Il

NOC-Replace the steering angle sensor (see page
19-132). 1

DTC 27-23: Steering Angle Sensor Counter
Malfunction

1, Turn the ignition switch to ON {II).

2, Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK {0).
4. Start the engine.

5. Turn the steering wheel from lock to lock several
times.

8. Check for DTCs with the HDS.
Is DTG 27-23 indicated?
YES-Goto step 7.

NO-Intermittent failure, the system is OK at this time.
Check for loose terminals between the steering angle
sensor 5P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubleshooting {see page 19-49). 1

7. Turn the ignition switch to LOCK (0).

8. Disconnect the steering angle sensor 5P connector
{see page 19-132).

9, Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).

{cont'd)
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DTC Troubleshooting (cont'd)

10. Check for continuity between steering angle sensor
5P connector terminals No. 2 and No. 4.

STEERING ANGLE SENSOR 5P CONNECTOR

STR-A {GRN} STR-B (PUR)

Wire side of female terminals

Is there continuity?

VWEL Daenis bo =t Tam

e - L - Lt
N rpAAA ] LE WE R R L s W LD DGR TGN LT DSy

angle sensor and the VSA modulator-control unit.ll
NO-Go to step 11.

11. Check for continuity between steering angle sensor
5P connector terminals No. 5 and No. 2, and No. 5 and
No. 4 individually.

STEERING ANGLE SENSOR 5P CONNECTOR
STR-B (PUR)

6 7
©

STR-A {GRN)

SVCC (ORN)

Wire side of female terminals

Is there continuity?

YES—-Repair a short in the wires between the steering
angle sensor and the VSA modulator-control unit.

NO-Go to step 12.
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12. Check for continuity between steering angle sensor
5P connector terminals No. 1 and No. 2, and No. 1 and
No. 4 individualiy.

STEERING ANGLE SENSOR 5P CONNECTOR
STR-A (GRN}

STR-B {(PUR)

SGND
(BRN)

Wire side of fernale terminals

Is there continuity?

YES-Repair a short in the wires between the steering
angle sensor and the VSA modulator-control unit.l

NO-Replace the steering angle sensor {see page
19-132).10


http://unit.il

DTC 27-24; Steering Angle Sensor Exchange
Malfunction

1. Turn the ignition switch to ON (li}, and set the front
wheels to the straight ahead position.

2. Turn the steering wheel one turn to the left. Check the
STEERING ANGLE in the VSA DATA LIST with the
HDS.

Is there about 288 degrees to 432 degrees positive?

YES-Intermittent failure, the system is OK at this
time.ll

NO-Replace the steering angle sensor {see page
19-132). 0

DTC 31-xx": ABS Right-front Inlet Solenoid
Valve Malfunction

DTC 32-xx": ABS Right-front Qutlet Solenoid
Valve Malfunction

DTC 33-xx": ABS Lefi-front Inlet Solenoid
Valve Malfunction

DTC 34-xx": ABS Left-front Qutlet Solenoid
Valve Malfunction

DTC 35-xx": ABS Right-rear Inlet Solenoid
Valve Maifunction

DTC 36-xx": ABS Right-rear Qutlet Solenoid
Valve Malfunction

DTC 37-xx": ABS Left-rear Iniet Solenoid Valve
Malfunction

DTC 38-xx": ABS Left-rear Outlet Solenoid
Valve Mazlfunction

*. Any two-character subcode {see table}

Subcode Malfunction Note (DTC)
01 Solgnoid Initial 31-01, 32-01, 33-01,
Pulse 34-01, 36-01, 36-01,
37-01, 38-01
02 {nitial Feedback 31-02, 33-02, 356-02,
Signal 37-02
11 Feedback 31-11, 33-11, 35-11,
Signal 37-11
21 Solenoid Pulse 31-21, 32-21, 33-21,
34-21, 35-21, 36-21,
37-21, 38-21
22 Solencid 31-22,32-22,33-22,
Speculative 34-22, 35-22, 36-22,
37-22, 38-22
23 Solenoid Stuck 31-23,32-23, 33-23,
ON 34-23, 35-23, 36-23,
37-23,38-23
24 Feedback 31-24, 33-24, 35-24,
Signal/Solencid | 37-24
Stuck ON

{cont'd)
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DTC Troubleshooting (cont'd)

1. Turn the ignition switch to ON (II}.
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then turn it to
ON (I} again.

4. Check for DTCs with the HDS.

Is DTC 31-xx, 32-xx, 33-xx, 34-xx, 35-xx, 36-xx, 37-XX,
or 38-xx indicated?

YES-Go to step 5.

NO-Intermittent failure, the system is OK at this
time.

5. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
GouU ¥ oM UL IVI-GOHLTOL UNL 1See page 19-136).

6. Turn the ignition switch to LOCK (0}, then turn it to
ON (I1) again.

7. Check for DTCs with the HDS.

Is DTC 31-xx, 32-xx, 33-xx, 34-xx, 35-xx, 36-xx, 37-xX,
or 38-xx indicated?

YES—Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
controf unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. Ml
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DTC 41-21: Right-front Wheel Lock
DTC 42-21: Left-front Wheel Lock
DTC 43-21: Right-rear Wheel {L.ock
DTC 44-21: Left-rear Wheel Lock

The DTCs may be indicated under these conditions:

s The vehicle goes into a spin.

e« The ABS or VSA continues to operate for a long time.

« Snow, dirt, or debris build-up on the wheel speed
sSensor or magnetic encoder.

« Misadjusted brake pedal position switch.

» Contaminated brake fluid.

1. Drive the vehicle until the brakes drag or until the
pedal is nigh and hard. This can take 20 or more brake
pedal applications during an extended test-drive.

2. With the engine running, raise and support the
vehicle (see page 1-13), then spin the appropriate
wheel by hand.

DTC Appropriate Wheel
41-21 Right-front
42-21 Left-front
43-21 Right-rear
44-21 Left-rear

Is there brake drag?
YES-Repair the brake drag {see page 19-5).1
NO-Go to step 3.

3. Check that the appropriate wheel speed sensoris
properly mounted {see page 19-139).

Is the wheel speed sensor installation OK?
YES-Go to step 4.

NO-Reinstall the wheel speed sensor, and check the
mounting position (see page 19-139). 0



4. Turn the ignition switch to ON (11).
5. Clear the DTC with the HDS.

6. Test-drive the vehicle at 7 mph (10 km/h) for
20 seconds or more.

NOTE: Drive the vehicle on the road, not on a lift,
7. Check for DTCs with the HDS.

Is DTC 41-21, 42-21, 43-21, and/or 44-21 indicated?

YES-Go 1o step 8.

NO-If any other DTCs are indicated, go to the
indicated DTCs troubleshooting. If DTCs are not
indicated, intermittent failure, the system is OK at this
time. Refer to intermittent failures troubleshooting
{see page 19-49).1

8. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135}. If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 12-136).

9. Test-drive the vehicle at 7 mph (10 km/h) for
20 seconds or more,

NOTE: Drive the vehicle on the road, not on a lift.
10. Check for DTCs with the HDS.
Is DTC 41-21, 42-21, 43-21, and/or 44-21 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NOQ-H the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {see page 19-138). If any other
DTCs are indicated, go to the indicated DTCs
troubleshoeting.

DTC 51-11: Motor Lock

DTC 51-13: Motor Drive Circuit Malfunction
1. Turn the ignition switch to ON (I1}.
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK {0}, then turn it to
ON (H) again.

4, Wait b seconds.

5. Operate any one of the four solenoids, as listed, in the
VSA FUNCTION TEST five times with the HDS.

-LFT FT SOLENOID
-RT FT SOLENQID
-LFT REAR SOLENQID
-RT REAR SOLENQID

6. Check for DTCs with the HDS.
Is DTC 51-11 or 51-13 indicated?
YES-Go to step 7.

NO-Intermittent failure, the system is OK at this
time.ll

7. Update the VSA modulatoer-control unit if it does not
have the latest software {see page 19-135}. If the unit
already has the iatest software, substitute a known-
good VSA modulator-control unit {see page 16-138).

8. Turn the ignition switch to LOCK {0}, then tumn it to
ON (1) again.

9. Wait 5 seconds.

{coni'd)
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DTC Troubleshooting (cont'd)

VSA FUNCTION TEST five times with the HDS.

-LFT FT SOLENQID
-RT FT SOLENOID
-LFT REAR SOLENQOID
-RT REAR SOLENOID

11. Check for DTCs with the HDS.

Is DTC 51-11 or 51-13 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

RIO_If tha VIS A oSGl ~euiniuul Uil was upaated,
troubleshooting is complete. lf the VSA modulator-
control unit was substituted, replace the original VSA
modulator-coniro!} unit {see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.l
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10. Operate any one of the four solenoids, as listed, in the DTC 51-12: Motor Drive Circuit Malfunction

1. Turn the ignition switch to ON (1l).
2. Clear the DTC with the HDS,

3. Turn the ignition switch to LOCK (Q), then turn it to
ON (l} again.

4. Check for DTCs with the HDS.
Is DTC 51-12 indicated?
YES-Go to step 5.

NO-Intermittent failure, the system is OK at this time.
Check for loose terminals at the VSA modulator-
control unit 36P connector, Refer to intermitient
failures troubleshooting {see page 19-49). 1

5. Turn the ignition switch to LOCK {0).

6. Check the No. 2 {30 A) fuse in the under-hood fuse/
relay box.

Is the fuse blown?
YES-Go to step 7.
NO-Reinstall the checked fuse, then go to step 14.

7. Disconnect the VSA modulator-control unit 36P
connector {see step 3 on page 19-137).
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8. Check for continuity between VSA modulator-control
unit 36P connector terminal No. 13 and body ground.

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

MR +B (RED}

11713 46& 91011 12| 13
lnnunu'u
26273034 35| 38

H

Wire side of female terminals

Is there continuity?

YES-Repair a short to body ground in the wire
between the No. 2 (30 A) fuse in the under-hood
fuse/relay box and the VSA modulator-contro! unit.ll

NO-Install a new No. 2 (30 A} fuse in the under-hood
fuse/relay box, then go 1o step 9.

9, Reconnect the VSA modulator-control unit 36P
connector.

10. Turn the ignition switch to ON ().
11. Clear the DTC with the HDS.

12. Turn the ignition switch to LOCK {0}, then turn it to
ON {1} again.

13. Check for DTCs with the HDS.
Is DTC 571-12 indicated?

YES—-Replace the VSA modulator-control unit {see
page 19-138).H

NO-The troubleshooting is complete.ll

14. Disconnect the VSA modulator-control unit 36P
connector {see step 3 on page 19-137).

156, Measure the voltage between VSA modulatar-control
unit 36P connector terminal No. 13 and body ground.

VSA MODULATOR-CONTROL. UNIT 36P CONNECTOR

MR +B(RED)
4 68 9 011 1|2 12
Iﬂﬂn 23

252627 30 34 35) 36

Wire side of female terminals
Is there battery voltage?
YES-Go to step 16.

NO-Repair an open in the wire between the No. 2
{30 A) fuse in the under-hood fuse/relay box and the
VSA modulator-control unit.ll

{cont'd}
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DTC Troubleshooting (cont'd)

16. Reconnect the VSA modulator-control unit 36P
connector.

17. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

18. Turn the ignition switch to LOCK (0}, then turn it to
ON (ll} again.

19. Check for DTCs with the HDS.
Is DTC 51-12 indicated?

YES—Check for loose terminals in the VSA modulator-
control unit 36F connector. If the VSA modulator-
control unit was updated, substitute a known-good
V5A modulator-control unit (see page 19-136), then
isiesi. iU VoA modudlator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troublesheooting.ll
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DTC 52-12: Motor Stuck OFF
1. Turn the ignition switch to ON (l1).
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then turn it to
ON (U} again.

4, Operate any one of the four solenoids, as listed, in the
VSA FUNCTION TEST five times with the HDS.

-LFT FT SOLENGID
-RT FT SOLENCID
-LFT REAR SOLENQID
-RT REAR SOLENOID

5. Check for DTCs with the HDS.

..... E2 T ndiaeut
YES-Go to step 6.

NO-Intermittent failure, the system is OK at this
time.l ‘

6. Update the VSA modulatoer-control unit if it does not
have the latest software {see page 19-135}. If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

7. Turn the ignition switch to LOCK {0}, then turn it to
ON {Il} again,

8. Operate any one of the four solenocids, as listed, in the
VSA FUNCTION TEST five times with the HDS.

-LFT FT SOLENQID
-RT FT SOLENOGID
-LFT REAR SOLENOID
-RT REAR SOLENOID




9. Check for DTCs with the HDS,
Is DTC 52-12 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136}, then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-if the VSA modulator-contrel unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-controf unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. ll

DTC 53-01: Motor Relay Stuck ON 1

DTC 53-12: Motor Relay Stuck ON 2
1. Turn the ignition switch to ON ({II).
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0}, then turn it to
ON {il} again.

4, Check for DTCs with the HDS,
Is DTC 53-01 or 53-12 indicated?
YES-Go to step 5.

NO-Intermiftent failure, the system is QK at this time,
Check for loose terminals at the VSA modulator-
control unit 36P connector. Refer to intermittent
failures troubleshooting (see page 19-49).R

5. Turn the ignition switch to LOCK {0).

6. Disconnect the VSA modulator-control unit 36P
connector {see step 3 on page 19-137).

7. Check for continuity between VSA modulator-control
unit 36P connector terminal No. 36 and body ground.

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

[ alalTelTs[eta[n][ 15| 43

s[26[27] /1 T30 711 34| | 35| 36

=12
N
™
N
H
B
N
B
N
B
N

MR-GND (BLK}

(%

Wire side of female terminals

Is there continuity?
YES-Go to step 8,

NO-Repair an open in the wire between the VSA
modulator-control unit and body ground (G202).58

(cont'd)
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VSA System Components

DTC Troubleshooting (cont’'d)

8. Reconnect the VSA modulator-control unit 36P
connector,

9. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-contro! unit (see page 19-136).

10. Turn the ignition switch to LOCK {0), then turn it to
ON (Il again.

11. Check for DTCs with the HDS.
Is DTC 53-01 or 53-12 indicated?

YES-Check for loose terminals in the VSA moduiator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-contro! unit (see page 19-136), then
TIISal I Wie VoA huubigor-eonirol unit was
substituted, go to step 1.

NO-If the VSA modulater-control unit was updated,
troubleshooting is compleie. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.ll
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DTC 54-03: Fail-safe Relay 1 Stuck ON
DTC 54-04: Fail-safe Relay 1 Stuck OFF (Initiai)
DTC 54-21: Fail-safe Relay 1 Stuck OFF (Main)

1. Turn the ignition switch to ON (11},
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0}, then turn it to
ON (I} again.

4. Check for DTCs with the HDS.
Is DTC 54-03, 54-04, or 54-21 indicated?
YES-Go to step 5.

NO-Intermittent failura_ tha evetom is QK o this
time.ll

5. Turn the ignition switch to LOCK (0).

6. Check the No. 2 (40 A} fuse in the under-hood fuse/
relay box.

Is the fuse blown?
YES-Go to step 7.
MNO-Reinstall the checked fuse, then go to step 14.

7. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).



8. Check for continuity between VSA modulator-control
unit 36P connector terminal No. 12 and body ground.

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

FSR-+B (WHT}

5411/131'4L/1‘61/Ja|ehoh1| |1

I 18f19] 1217123
25]26[27 30 34] |35] 36

T I 1 ]

Wire side of female terminals

Is there continuity?

YES-Repair a short to body ground in the wire
between the No. 2 (40 A} fuse in the under-hood
fusefrelay box and the VSA modulator-control unit.ll

NO-Install a new No. 2 {40 A} fuse in the under-hood
fuse/relay box, then go to step 9.

9. Reconnect the VSA modulator-control unit 36P
connector.

10. Turn the ignition switch to ON (ll).
11. Clear the DTC with the HDS.

12. Turn the ignition switch to LOCK {0), then turn it to
ON (ll} again.

13. Check for DTCs with the HDS.
Is DTC 54-03, 54-04, or 54-21 indicated?

YES-Replace the VSA modulator-control unit (see
page 19-136).

NO-The troubleshoaoting is complete.ll

14. Update the VSA modulator-control unit if it does not
have the |atest software {see page 19-135). If the unit
afready has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

15. Turn the ignition switch to LOCK (0}, then turn it to
ON {iI} again.

16. Check for DTCs with the HDS.
Is DTC 54-03, 54-04, or 54-21 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136)}, then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
moduiator-control unit (see page 19-136). if any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.l
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VSA System Components

DTC Troubleshooting (cont'd)

DTC 56-01: Initial VIG FET Stuck OFF (Initial})
DTC 56-02: Initial VIG FET Stuck ON
DTC 56-11: VIG FET Stuck OFF (Main)

1. Turn the ignition switch to ON ({1},
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then turn it to
ON (ll) again.

4. Check for DTCs with the HDS.
{s DTC 56-01, 56-02, or 56-11 indicated?
YES-Go to step 5.

NO-Intermittent failure, the system is OK at this

P o]
INIRRE-N ™ |

5. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

6. Turn the ignition switch to LOCK (0}, then turn it to
ON {i1) again.

7. Check for DTCs with the HDS.
Is DTC 56-01, 56-02, or 56-11 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. if the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-contro! unit (see page 19-136), then
retest. if the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 12-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. W
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DTC 61-01: VSA Modulator-control Unit Initial
IG Low Voltage

DTC 61-21: VSA Modulator-control Unit Power
Source Low Voltage 1

DTC 61-22: VSA Modulator-control Unit Power
Source Low Voltage 2

DTC 61-23: VSA Modulator-control Unit Power
Source Low Voltage 3

1. Turn the ignition switch to ON (li).

2. Clear the DTC with the HDS,

3. Turn the ignition switch to LOCK (0), then start the
engine.

4, Check for DTCs with the HDS.
Is DTC 61-01, 61-21, 61-22, or 61-23 indicated?
YES-Go to step 5.

NO-Intermittent failure, the systern is OK at this time.
Check for loose terminals at the VSA modulator-
control unit 36P connector. Refer to intermittent
failures troubleshooting (see page 19-49).M

5. Check and note BATTERY voltage in the VSA DATA
LIST with the HDS.

6. Using a voltmeter, measure and note the voltage
across the battery terminals.

NOTE: If the voltage is below 2.5V, check the battery
(see page 22-90}, and troubleshoot the alternator
regulator circuit {see page 4-27).



©),

7. Compare the voltage noted in step 5 to the voltage in
step 6.

Is the difference between the two voltage readings less
then 3 V?

YES-Intermittent failure, the system is OK at this time.
Check for loose terminals at the VSA modulator-
control unit 36P connector. Refer to intermittent
failures troubleshooting (see page 19-49). if the code
resets after clearing, go to step 8.

NO-Go to step 8.

8. Update the VSA modulator-control unit if it does not
have the latest software {see page 19-135}. If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

9. Turn the ignition switch to LOCK {0}, then start the
engine.

10. Check for DTCs with the HDS.
Is DTC 61-01, 61-21, 61-22, or 61-23 indicated?

YES—Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. ll

DTC 62-21: VSA Modulator-control Unit 1G
High Voltage

1. Turn the ignition switch to ON {if}.
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then start the
engine.

4. Check for DTCs with the HDS.
fs DTC 62-21 indicated?
YES—Go to step 5.

NO-Intermittent failure, the system is CK at this
time.ll

5. Check and note BATTERY voltage in the VSA DATA
LIST with the HDS.

6. Using a voltmeter, measure and note the voltage
accross the battery terminals.

NOTE: If the voltage is mora than 15.1 V, troubleshoot
the alternator regulator circuit (see page 4-27).

7. Compare the voltage noted in step 5 to the voltage in
step 6.

Is the difference between the two voltage readings less
than 3 V?

YES-Intermittent failure, the system is OK at this time.
Check for loose terminals at the VSA modulator-
control unit 36P connector. Refer to intermittent
failures troubleshooting {see page 19-49). If the code
resets after clearing, go to step 8.1

NO-Go to step 8.

{cont'd}
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VSA System Components

DTC Troubleshooting (cont'd)

8.

10.

19-

Update the VSA modulator-control unit if it does not
have the !atest software {see page 19-135). If the unit
already has the latest software, substitute a known-

good VSA medulator-control unit (see page 19-136).

. Turn the ignition switch to LOCK {0}, then start the

engine.
Check for DTCs with the HDS,
Is DTC 62-21 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go 1o step 1.

NG-Ii the VSA modulator-conirol unit was updated,
troubleshooting is complete. if the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.ll
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DTC 64-11: Steering Angle Sensor Power
Circuit Low Voltage

1. Turn the ignition switch to ON {H).
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0}, then turn it to
ON (II} again.

4. Check for DTCs with the HDS.
Is DTC 64-11 indicated?
YES-Go to step 5.

NO-Intermittent failure, the system is OK at this
times.MR

5. Turn the ignition switch to LOCK (0}.

6. Disconnect the steering angle sensor 5P connactor
(see page 19-132).

7. Disconnect the VSA modulator-control unit 36P
connector {see step 3 on page 19-137).

8. Check for continuity between steering angle sensor
5P connector terminal No. 5 and body ground.

STEERING ANGLE SENSOR 5P CONNECTOR

Wire side of female terminals

is there continuity?

YES-Repair a short to body ground in the wire
between the steering angle sensor and the VSA
modulator-control unit.ll

NO-Go to step 9.



@VSA

9. Reconnect all connectors.

10. Update the VSA modulator-controi unit if it does not
have the latest software (see page 19-135}. If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

11. Turn the ignition switch to LOCK (0), then turn it to
ON (I} again.

12. Check for DTCs with the HDS.
Is DTC 64-11 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-1386}, then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-contro! unit (see page 19-136). if any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.ll

DTC 64-12: Steering Angle Sensor Power
Circuit High Voltage

1. Turn the ignition switch to ON (I1}.
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0}, then turn it to
ON {ll) again.

4. Check for DTCs with the HDS.
Is DTC 64-12 indicated?
YES—Go to step 5.

NO-Intermittent failure, the system is OK at this time.
Check for inose terminals between the steering angie
sensor 5P connector and the VSA modulator-control
unit 36P connector. Refer to intermittent failures
troubleshooting (see page 19-49).1

5. Turn the ignition switch to LOCK (0).

6. Disconnect the steering angle sensor 5P connector
{see page 19-132).

7. Disconnect the VSA modulator-control unit 36P

connector (see step 3 on page 19-137).

8. Turn the ignition switch to ON {l1}.

8. Measure the voltage between steering angle sensor

5P connector terminal No. 5 and body ground.

STEERING ANGLE SENSOR 5P CONNECTOR

Wire side of female terminals

Is there 0.1 V or more?

YES—Repair a short to power in the wire between the
steering angle sensor and the VSA modulator-control

unit. il
NO-Go to step 10.

{cont'd)

19-101



VSA System Components

DTC Troubleshooting (cont'd)

10. Turn the ignition switch to LOCK (0).
11. Reconnect all connectors.

12. Update the VSA modulator-control unit if it does not
have the |atest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

13. Turn the ignition switch to LOCK (0}, then turn it to
ON (11} again.

14. Check for DTCs with the HDS.
Is DTC 64-12 indicated?

YES—-Check for icose terminals in the VSA modulator-
control unit 36P connector. if the VSA modulator-
control unit was updated, substitute a known-good
VEA modulaior-conirol unii (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. if the VSA modulator-
control unit was substituted, replace the original VSA
modutator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. ll
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DTC 65-21: Brake Fluid Level Stuck ON

NOTE: Bleeding the brake system while the ignition
switch is ON can cause this DTC.

1. Check the brake fiuid level in the master cylinder
reservoir.

Is the brake fluid level OK?
YES-Go to step 2.

NO-Dc the brake pad inspection: Front (see page
19-13), rear (see page 19-30), check for brake fluid
leaks or replace worn brake pads, then go to step 2
and recheck.

2. Turn the ignition switch to ON {ll}.
5. Clear the LG with the HDS.

4. Turn the ignition switch to LOCK {0), then turn it to
ON (Il) again.

b. Check for DTCs with the HDS.
Is DTC 65-21 indicated?
YES—Go to step 6.

NO-Intermittent failure, the system is OK at this
time.ll

6. Release the parking brake.

7. Turn the ignition switch to LOCK (0}, then turn it 1o
ON {11} again.

8. Check the brake system indicator in the gauge contral
module.

Does the indicator come on then go off?
YES—Go to step 13.
NO-Go to step 9.

9. Check the BRAKE FLUID LEVEL SWITCH in the VSA
DATA LIST with the HDS.

Does the HDS indicate the BRAKE FLUID LEVEL
SWITCH as OFF?

YES-Substitute a known-good gauge control module
(see page 22-351}), then go to step 1 and recheck. If no
DTCs are indicated, replace the original gauge control
module (see page 22-351).

NO-Go to step 10,
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10. Disconnect the brake fluid level switch 2P connector
{see step 3 on page 19-26), then check the BRAKE
FLUID LEVEL SWITCH in the VSA DATA LIST.

Does the HDS indicate OFF?

YES-Replace the brake master cylinder {the brake
fluid level switch is included) (see page 19-26),

NO--Go to step 11.

11. Disconnect the gauge control module 32P connector
{see page 22-347).

12. Check for continuity between hrake fluid level switch
2P connector terminal No. 2 and body ground.

BRAKE FLUID LEVEL SWITCH 2P CONNECTOR

GRN

Wire side of female terminals

Is there continuity ?

YES-Repair a short to body ground in the wire
between the gauge control module and the brake fluid
level switch.ll

NO-Substitute a known-good gauge control module
(see page 22-351), then go to step 1 and recheck. if no
DTCs are indicated, replace the original gauge control
module (see page 22-351).1

13. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-138).

14. Turn the ignition switch to LOCK {0), then turn it to
ON () again.

16. Check for DTCs with the HDS.
Is DTC 65-21 indicated?

YES—Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. if the VSA modulator-control unit was
substituted, go to step 2.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-controf unit (see page 19-136). if any other
DTCs are indicated, go to the indicated DTCs
troubleshoating. Ml
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VSA System Components

DTC Troubleshooting {cont'd)

DTC 66-11: Pressure Sensor {Inside of VSA 7. Check for DTCs with the HDS.
Modulator-control Unit) Malfunction Is DTC 66-11, 66-14, 66-16, 66-17, 66-18, or 66-19
) indicated?
DTC 66-14: Pressure Sensor (Inside of VSA YES-Check for | , he VSA modul
_ . . eck for loose terminais in the modulator-
Modulator-control Unit) Malfunction control unit 36P connector. If the VSA modulator-
DTC 66-16: Pressure Sensor (Inside of VSA control unit was updated, substitute a known-good

VSA modulator-control unit {(see page 19-136), then

Modulator-control Unit) Malfunction retest, If the VSA modulator-control unit was

DTC 66-17: Pressure Sensor (Inside of VSA substituted, go to step 1.

Modulator-control Unit} Malfunction NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-

DTC 66-18: Pressure Sensor {Inside of VSA contro! unit was substituted, replace the original VSA

Modutator-control Unit) Malfunction modulator-control unit (see page 19-136). if any other
DTCs are indicated, go to the indicated DTCs

DTC 66-19: Pressure Sensor (Inside of VSA troublestiovting.

Viodulator-control Unit) Malfunction
1. Turn the ignition switch to ON (il}.
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then turn it 1o
ON (It} again.

4. Check for DTCs with the HDS.

Is DTC 66-11, 66-14, 66-16, 66-17, 66-18, or 66-19
indicated?

YES-Go 10 step 5.

NO-Intermittent {ailure, the system is OK at this
time.lll

5. Update the VSA modulator-control unit if it does not
have the latest software {see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-controt unit {see page 19-136).

6. Turn the ignition switch to LOCK (0}, then turn it to
ON () again.
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DTC 66-12: Pressure Sensor (Inside of VSA
Modulator-control Unit) Malfunction

1. Turn the ignition switch to ON {Il).
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0}, then turn it to
ON {lI} again.

4. Check for DTCs with the HDS.
Is DTC 66-12 indicated?
YES—Go to step b,

NO-intermittent faifure, the system is OK at this
time.H

5. Turn the ignition switch to LOCK (0).

6. Disconnect the steering angle sensor 5P connector
(see page 19-132).

7. Disconnect the VSA modulator-control unit 36P
connector {see step 3 on page 19-137).

8. Check for continuity between steering angle sensor
5P connector terminal No. & and body ground.

STEERING ANGLE SENSOR 5P CONNECTOR

Wire side of female terminals

Is there continuity?

YES-Repair a short to body ground in the wire
between the steering angle sensor and the VSA
modulator-control unit, [l

NO-Go to step 9.

9. Turn the ignition switch ta ON {il).

10. Measure the voltage between steering angle sensor
5P connector terminal No. 5 and body ground.

STEERING ANGLE SENSOR 5P CONNECTOR

Wire side of fermale terminals

Is there 0.1 V or more?

YES-Repair a short to power in the wire between the
steering angle sensor and the VSA modulator-control

unit.ll
NO-Go to step 11.
11. Turn the ignition switch to LOCK (0).

{cont'd)
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VSA System Components

DTC Troubleshooting (cont'd)

12. Check for continuity between VSA modulator-control
unit 36F connector terminal No. 9 and steering angle
sensor 5P connector termina! No. 5.

STEERING ANGLE SENSOR 5P CONNECTOR
Wire side of female terminals

SVCC {ORN}

sveo loni

J— i i

117131437161 71818[10[H1]{ 12 [ 13

14711 ATi8[r9] T2 ~T23] ]

2sfeai27, L ol 1 L T4 |35 38
| S

| ——

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR
Wire side of female terminais

Is there continuity?
YES-Go to step 13.

NO-Repair an open in the wire between the steering
angle sensor and the VSA modulator-control unit.li

13. Reconnect all connectors.

14. Update the VSA modulator-control unit if it does not
have the latest software (see page 13-135). If the unit
already has the latest software, substitute a known-
good VSA modutator-contre! unit (see page 19-136).

16. Turn the ignition switch to LOCK (0), then turn it to
ON (1} again.
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16. Check for DTCs with the HDS.
Is DTC 66-12 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. if the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {see page 19-136). if any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. Ml



DTC 66-15: Pressure Sensor {Inside of VSA
Modulator-control Unit) Matfunction

NOTE: Brake fluid leaks from brake system can cause
this DTC. Check for brake fluid leaks first.

1. Test-drive the vehicle.
NOTE: Drive the vehicle on the road, not on a lift.
2. Turn the ignition switch to LOCK (0).
3. Raise and support the vehicle (see page 1-13).
4. Turn all four wheels by hand.
/s there brake drag?
YES-Repair the brake drag (see page 19-5).10
NO-Go to step 5.
5. Turn the ignition switch to ON {if).

6. Check the BRAKE PRESS in the VSA DATA LIST with
the HDS while moving the brake pedal.

Does the indicated value change?

YES-Intermiitent failure, the system is OK at this
time.

NO-Go to step 7.

7. Update the VSA modulator-control unit if it does not
have the latest software {see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

8. Turn the ignition switch to LOCK (0}, then turn it to
ON (lf} again.

9. Check for DTCs with the HDS.
Is DTC 66-15 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {(see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulater-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. il

19-107



VSA System Components

DTC Troubleshooting (cont'd)

DTC 68-21: Brake Pedal Position Switch Stuck
CFF

NOTE: Troubleshoot any fuel and emissions DTCs first.
1. Start the engine.

2. Check the BRAKE PRESS in the VSA DATA LIST with
the HDS. Do not press the brake pedal.

is there 10 MPa or less?
YES—Go to step 3.

NO-Check for brake drag {see page 19-6)ora
misadjusted brake pedal position switch (see page
19-6}. i they are normal, go to step 25.

3. Check the BRAKE SWITCH in the VSA DATA LIST with

the HNS while moving the Sraks poeual,

Does it indicate ON when the pedal is pressed, and OFF
when the pedal is released?

YES-intermittent failure, the system is OK at this time.
Check for loose terminals between the brake pedal
positien switch 4P connector, ECM/PCM connector A
(49P}, and the VSA modulator-control unit 36P
connector. Refer to intermittent failures
troubleshooting (see page 19-49). 1K

NO--Go to step 4.
4, Turn the ignition switch to LOCK {0}.

5. Disconnect the brake pedal position switch 4P
connector {see page 19-6).
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6. Connect the brake pedal position switch 4P connector
terminals No. 1 and No. 2 with a jumper wire.

BRAKE PEDAL POSITION SWITCH 4P CONNECTOR

JUMPER WIRE

Wire side of female terminals

7. Turn the ignition switch to ON (II),

8. Check the BRAKE SWITCH in the VSA DATA LIST with
the HDS.

Does it indicate ON?

YES-Check the brake pedal position switch
adjustment {see page 19-6). If it is OK, replace the
brake pedal position switch (see page 19-6).I

NO-Go to step 9.

9. Disconnect the jumper wire.



10. Turn the ignition switch to LOCK (0).

11. Check the No. 10 {20 A) fuse in the under-hood fuse/
relay box.

Is the fuse blown?

YES-Go to step 12.

NO-Reinstall the checked fuse, then go to step 21.
12. Check for continuity between brake pedal position

switch 4P connector terminal No. 1 and body ground.

BRAKE PEDAL POSITION SWITCH 4P CONNECTOR

Wire side of fermale termirals

Is there continuity?

YES—Repatir a short to body ground in the wire
between the No. 10 (20 A) fuse in the under-hood fuse/
relay box and the brake pedal position switch.ll

NO-Go to step 13,
13. Short the SCS line with the HDS.

14. Discanneci ECM/PCM connector A (49P) (see page
11-204),

15. Check for continuity between brake pedal position
switch 4P connector terminal No. 2 and body ground.

BRAKE PEDAL POSITION SWITCH 4P CONNECTOR

LT GRN

Wire side of female terminals

Is there continuity?

YES-Repair a short to body ground in the wire
between the brake pedal position switch and the
ECM/PCM. I

NO-Install a new No. 10 {20 A) fuse in the under-hood
fuse/ relay box, then go to step 16.

16. Reconnect all connectors.

17. Update the ECM/PCM if it does not have the latest
software (see page 11-203), or substitute a
known-good ECM/PCM {see page 11-7).

18. Clear the DTC with the HDS.
19, Test-drive the vehicle at 7 mph {10 km/h} or more.

NOTE: Drive the vehicle on the road, not on a lift.

{cont'd)
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DTC Troubleshooting (cont'd)

20. Check for DTCs with the HDS.

21.

22.
23.

Is DTC 68-21 indicated?

YES—-Check for loose terminals in the ECM/PCM
connector A (49P). If the ECM/PCM was updated,
substitute a known-good ECM/PCM (see page 11-7),
then retest. If the ECM/PCIM was substituted, go to
step 1.

NO-The troubleshooting is complete.lll

Measure the voltage between brake pedal position

switch 4P connector terminal No. 1 and body ground.

BRAKE PEDAL POSITION SWITCH 4P CONNECTOR

Wire side of female terminals

Is there battery voltage?
YES-Go to step 22.

NQ-Repair an open in the wire between the No. 10
(20 A) fuse in the under-hood fuse/ relay box and the
brake pedal position switch. 1l

Short the SCS line with the HDS.

Disconnect ECM/PCM connector A (49P} {see page
11-204).
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24, Check for continuity between brake pedal position

switch 4P connector terminal No. 2 and ECM/PCM
connector A (49P) terminal No. 42.

ECM/PCM CONNECTOR A {49P}
Terminal side of female terminals

|
—

[1L-13]4lsleiv [ Told
A ELEEEETS
N T E T T
poka /B 53
[~]a1]a2l43]a4] ~as]

| ES—

BKSW (LT GRN)

BRAKE PEDAL POSITION SWITCH 4P CONNECTOR
Wire side of female terminals

Is there continuity?

YES-Update the ECM/PCM if it does not have the
latest software (see page 11-203), or substitute a
known-good ECM/PCM {see page 11-7), then go to
step 1 and recheck. If DTCs are not indicated,
ECM/PCM was updated, troubleshooting is complete.
If the ECM/PCM was substituted, replace the original
ECM/PCM (see page 11-204).

NO-Repair an open in the wire between the ECM/PCM
and the brake pedal position switch.ll



25. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

26. Test-drive the vehicle at 7 mph {10 km/h) or more.
NOTE: Drive the vehicle on the road, not on a lift.
27. Check for DTCs with the HDS.
s DTC 68-21 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. if the VSA modulator-
contral unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting .l

DTC 68-22: Brake Pedal Position Switch Stuck
ON

1. Start the engine.

2. Check the BRAKE PRESS in the VSA DATA LIST with
the HDS. Do not press the brake pedal.

Is there 10 MPa or more?

YES-Check the brake pedal height (see page 19-6}. If
the brake pedal height is OK, go to step 10.

NO-Go to step 3.

3. Check the BRAKE SWITCH in the VSA DATA LIST with
the HDS while moving the brake pedal.

Does jtindicate ON when the pedal is pressed, and OFF
when the pedal is released?

YES-Intermittent failure, the system is OK at this
time.l

NO-Go to step 4.

4. Check the BRAKE SWITCH in the VSA DATA LIST with
the HDS, and disconnect the brake pedal position
switch 4P connector (see page 19-6).

Does the indicator change from ON fo OFF?

YES-Replace the brake pedal position switch (see
page 19-6).H

NO-Go to step 5.

{cont'd)
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DTC Troubleshooting (cont'd)

5. Turn the ignition switch 1o LOCK (0),
6. Short the SCS line with the HDS.

7. Disconnect ECM/PCM connector A {49P)} (see page
11-204).

8. Turn the ignition switch to ON (i)

9. Measure the voltage between brake pedal position
switch 4P connector terminal No. 2 and body ground.

BRAKE PEDAL POSITION SWITCH 4P CONNECTOR

LT GRN |
2
31 4

Wire side of female terminals

Is there 0.1 V or more?

YES-Repair a short to power in the wire between the
ECM/PCM and the brake pedal position switch. il

NO-Update the ECM/PCM if it does not have the latest
software (see page 11-203), or substitute a known-
good ECM/PCM (see page 11-7), then go to step 1 and
recheck. If DTCs are not indicated, ECM/PCM was
updated, troubleshooting is complete. If the
ECM/PCM was substituted, replace the original
ECM/PCM (see page 11-204).
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10.

1.

12

Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-

good VSA modulator-control unit (see page 19-136}.

Turn the ignition switch to LOCK (0}, then turn it to
ON {ll) again.

. Check for DTCs with the HDS.

Is DTC 68-22 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-controt unit {see page 19-1386), then
retest, If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the criginal VSA
moduiator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. Ml



DTC 71-21: Right-front or Left-rear Different
Diameter Tire Malfunction

DTC 71-22: Left-front or Right-rear Different
Diameter Tire Malfunction

DTC 71-23: Right-front and Right-rear
Different Diameter Tire Malfunction

DTC 71-24: Left-front and Left-rear Different
Diameter Tire Malfunction

DTC 71-25: Right-front and Left-front Different
Diameter Tire Malfunction

DTC 71-26: Right-rear and Left-rear Different
Diameter Tire Malfunction

DTC 71-27: Right-front or Left-rear Different
Diameter Tire Malfunction

DTC 71-28: Left-front or Right-rear Different
Diameter Tire Malfunction

DTC 71-29: Right-front and Right-rear
Different Diameter Tire Malfunction

DTC 71-2A: Left-front and Left-rear Different
Diameter Tire Malfunction

DTC 71-2B: Right-front and Left-front Different
Diameter Tire Malfunction

DTC 71-2C: Right-rear and Left-rear Different
Diameter Tire Malfunction

NOTE: The DTC will be indicated when the vehicle has a
different diameter tire(s) compared to the other tires.

1. Check the tires for proper inflation and the correct size
(see page 18-5).

2. Turn the ignition switch to ON (l1).
3. Clear the DTC with the HDS,
4, Test-drive the vehicle.
NOTE: Drive the vehicle on the road, not on a lift.
5. Check for DTCs with the HDS.

Is DTC 71-21, 71-22, 71-23, 71-24, 71-25, 71-26, 71-27,
71-28, 71-29, 71-2A, 71-28B, or 71-2C indicated?

YES-Replace tires as needed until all their diameters
match (see page 18-5). 1

NO-Intermittent failure, the system is OK at this
time.l

19-113



VSA System Components

DTC Troubleshooting (cont'd)

DTC 381-xx¢": Central Processing Unit {CPU)
Internal Circuit Malfunction

DTC 81-07: Central Processing Unit (CPU)
{nternal Circuit Malfunction

*: Any two-character subcode (Except these

combinations: DTC 81-07, 81-11, 81-3D, 81-3E,
81-51, 81-52, 81-b3, 81-54, 81-55, 81-56, 81-57,
81-68, and 81-59)

1. Turn the ignition switch to ON {il}.
2.Clear the DTC with the HDS,

3. Turn the ignition switch to LOCK (0}, then turn it to
ON (ll} again.

4. Check for DTCs with the HDS.
fs DTC 871-xx indicated?
YES-If DTC 81-07, 81-11, 81-3D, 81-3E, 81-51, 81-52,

81-63 R1-R4 R1.RR 1.2 21 £7 3120 o7 01-03 s
indicated at the same time, do the appropriate
troubleshooting first. If DTC 81-07, 81-11, 81-3D,
81-3E, 81-561, 81-52, 81-53, 81-54, 81-55, 81-56, 81-57,
81-58, or 81-59 is not indicated, go to step 5.

NO-Intermittent failure, the system is OK at this
time. B

5. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). i the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

6. Turn the ignition switch to LOCK (0}, then turn it to
ON (I} again.

7. Check for DTCs with the HDS.
Is DTC 81-xx indicated?

YES-Check for loose terminals in the VSA modulator-
controf unit 36P connector. i the VSA modulator-
contral unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
PTCs are indicated, go to the indicated DTCs
troubleshooting. B

19-114

1. Turn the ignition switch to ON (1),
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then turn it to
ON (I} again.

4. Check for DTCs with the HDS.
Is DTC 81-07 indicated?
YES-Go to step b.

NO-Intermittent failure, the system is OK at this
time.l

5. Turn the ignition switch ta 1.0CK (0}

6. Disconnect the steering angle sensor 5P connector
(see page 19-132).

7. Disconnect the VSA modulator-control unit 36P
connector {see step 3 on page 12-137).

8. Turn the ignition switch to ON (l1).
9. Measure the voltage between steering angle sensor

5P connector terminal No. 5 and body ground.

STEERING ANGLE SENSOR 5P CONNECTOR

Wire side of female terminzls

Is there 0.1 V or more?

YES-Repair a short to power in the wire between the
steering angle sensor and the VSA modulator-control

unit. il
NO-Go to step 10.
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10. Turn the ignition switch to LOCK (0).
11. Reconnect all connectors.

12. Update the VSA modulator-control unit if it does not
have the latest software {see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136}.

13. Turn the ignition switch to LOCK {0), then turn it to
ON (ll) again.

14. Check for DTCs with the HDS.
Is DTC 81-07 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P cannector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
medulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.

DTC 81-11: Central Processing Unit (CPU)
Internal Circuit Malfunction

DTC 81-52: Central Processing Unit (CPU)
Internal Circuit Malfunction

DTC 81-54: Central Processing Unit (CPU)
Internal Circuit Malfunction

DTC 81-56: Central Processing Unit {CPU)
Internal Circuit Malfunction

DTC 81-58: Central Processing Unit {CPU)
Internal Circuit Malfunction
1. Turn the ignition switch to ON ().
2. Clear the DTC with the HDS.
3. Test-drive the vehicle.
NOTE: Drive the vehicle on the road, not on a lift.
4. Check for DTCs with the HDS.
is DTC 81-11, 81-52, 81-54, 81-56, or 81-58 indicated?
YES—Go 1o step 5.

NO-intermittent failure, the system is OK at this
time.

5. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

6. Test-drive the vehicle.
NOTE: Drive the vehicle on the road, not on a lift.
7. Check for DTCs with the HDS.
fs DTC 81-11, 81-52, 81-54, 81-56, or 81-58 indicated?

YES-Check for loose terminals in the VSA modulator-
controt unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 12-136}, then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {(see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. Ml
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DTC Troubleshooting (cont'd)

DTC 81-3D: Central Processing Unit (CPU)
internat Circuit Malfunction

DTC 81-3E: Central Processing Unit (CPU)
Internal Circuit Malfunction

DTC 81-59: Central Processing Unit (CPU)
Internal Circuit Malfunction

1. Turn the ignition switch to ON (li).
2. Clear the DTC with the HDS.
3. Start the engine.

4, Turn the steering wheel from lock to lock several
times.

5. Check for DTCs with the HNS
/s DTC 81-3D, 81-3E, or 81-59 indicated?
YES-Go to step 6.

NO-intermittent failure, the system is OK at this
time.H

6. Update the VSA moduiator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

7.Start the engine.

8. Turn the steering wheel from lock to lock several
times.

9. Check for DTCs with the HDS.
Is DTC 81-3D, 81-3E, or 81-59 indicated?

YES—-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-138), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-contrel unit {see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.ll
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DTC 81-51: Central Processing Unit (CPU)
internal Circuit Maifunction

DTC 81-53: Central Processing Unit (CPU)
Internal Circuit Malfunction

DTC 81-55: Central Processing Unit {CPU)
Internal Circuit Malfunction

DTC 81-57: Central Processing Unit {CPU)
Internal Circuit Malfunction
1. Turn the tgnition switch to ON (l1}.
2, Clear the DTC with the HDS,
3. Test-drive the vehicle.
NOTE: Drive the vehicie on the road, not on a lift.
4. Check for DTCs with the HDS.
Is DTC 81-51, 81-53, 81-55, or 81-57 indicated?
YES-Go to step b.

NO-Intermittent failure, the system is OK at this
time.

5. Turn the ignition switch to LOCK {0}.

6. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).

7. Turn the ignition switch to ON {l1}.



8. Measure the voltage between body ground and the
appropriate VSA modulator-contro! unit 36P
connector terminals (see table).

DTC VSA Modulator-control Unit
36P Connector Terminal
81-51 No. 23
81-53 No. 19
81656 No. 18
81-57 No. 21

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

1

I
1 3)4 6

-
ajofto[11] 42 [ 13

14 18(19L7121] 7|23
[2sfzeler] AL B0l V1 /Tha {25 36
T T L g
AR+ B (PNK) FR+B (LT GRN)
l FL+B{ORN}| [RL+B (BLU)

¥

Is there 0.1 V or more?

Wire side of female terminals

YES-Repair a short to power in the wire between the
appropriate wheel speed sensor and the VSA
modulator-control unit. R

NO-Go to step 9.

9.
10.

11.

12,

13.

Turn the ignition switch to LOCK (0).

Reconnect the VSA modulator-control unit 36P
connector.

Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-

good VSA modulator-control unit (see page 19-136).

Test-drive the vehicle.

NOQTE: Drive the vehicle on the road, not on a lift.
Check for DTCs with the HDS.

Is DTC 81-51, 81-53, 81-55, or 81-57 indicated?

YES-~Check for loose terminals in the VSA modulator-
control unit 36P connector. if the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest, If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complets. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshoating.l
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DTC Troubleshooting (cont'd)

DTC 83-13: ECM/PCM Communication Error
{Engine Malfunction)

DTC 83-14: PCM Communication Error {A/T
Malfunction)
1. Turn the ignition switch to ON (1),
2. Clear the DTC with the HDS.
3. Test-drive the vehicle.

NOTE: Drive the vehicle on the road, not on a lift.
4. Check for DTCs with the HDS.

Is DTC 83-13 or 83-14 indicated?

YES-Go to step 5.

MG shiien Taiure, te system is OK at this time.
Check for loose terminals between ECM/PCM
connector A {49P) and the VSA modulator-control unit
36P connector. Refer 1o intermittent failures
troubleshoaoting (see page 19-49). 1R

5. Update the ECM/PCM if it does not have the latest
software (see page 11-203), or substitute a
known-good ECM/PCM (see page 11-7).

6. Clear the DTC with the HDS.
7. Test-drive the vehicle.

NOTE: Drive the vehicle on the road, not on a lift.
8. Check for DTCs with the HDS.

s DTC 83-13 or 83-14 indicated?

YES-Go to step 9.

NO-If the ECM/PCM was updated, troubleshooting is
complete. If the ECM/PCM was substituted, replace
the original ECM/PCM (see page 11-204).1
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9. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). if the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

10. Test-drive the vehicle.

NOTE: Drive the vehicle on the road, not on a lift.
11. Check for DTCs with the HDS.

Is DTC 83-13 or 83-14 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. if the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. M



DTC 84-21: VSA Sensor Neutral Position not
Writing

1. Turn the ignition switch to ON {ll).

2. Clear the DTC with the HDS,

3. Do the VSA sensor neutral position memaorization
(see page 19-133).

4. Turn the ignition switch to LOCK {0}, then turn it to
ON (11} again,

5. Check for DTCs with the HDS.
Is DTC 84-21 indicated?
YES-Go to step 6.
NO-The system is OK at this time.ll

6. Update the VSA modulater-control unit if it does not
have the latest software (see page 192-136). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

7. Do the VSA sensor neutral position memorization
{see page 19-133}.

8. Turn the ignition switch to LOCK (0}, then turn it to
ON (I} again.

9. Check for DTCs with the HDS.
Is DTC 84-21 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector, If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-138), then
retest. i the VSA modulator-control unit was
substituted, go to step 1.

NO-if the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
centrol unit was substifuted, replace the original VSA
modulator-control unit (see page 19-136). If any ather
DTCs are indicated, go to the indicated DTCs
troubleshooting.ll

DTC 86-01: F-CAN Bus-off Malfunction

NOQOTE: Troubleshoot the fuel and emissions DTCs first.
1. Turn the ignition switch to ON (Hl}.

2.Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK (0), then turn it to
ON (1§} again,

4, Check for DTCs with the HDS.
Is DTC 86-01 indicated?
¥ES~Go to step 5.

NO-Intermittent failure, the system is OK at this time.
Check far ioose terminals between ECM/PCM
connector A {49P) and the VSA modulator-control unit
36P connector. Refer to intermittent failures
troubleshooting {see page 19-49).80

5. Turn the ignition switch to LOCK (0}.
6. Short the SCS line with the HDS.

7. Disconnect ECM/PCM connector A {49P) (see page
11-204).

8. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).

{cont'd)
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DTC Troubleshooting (cont'd)

9. Check for continuity between VSA modulator-control
unit 36P connector terminal and ECM/PCM connector
A {49P) terminal {see table).

10. Reconnect all connectors.

11. Update the VSA modulator-contro! unit if it does not

have the latest software (see page 13-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

12. Turn the ignition switch to LOCK (0}, then turn it to

Sign VSA Modulator- ECM/PCM
control Unit 36P Connector A
Connector {49P) Terminal
Terminal
CAN-L No. 1 No. 4
CAN-H No. 14 No. 3

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR
Wire side of female terminals

CAN-L [RED)

13
36

CAN-H (WHT} CAN-L {RED})

.|
[ fal

(1L Ta]4]s]s]7]Te]1q]
= T11 ErGEERS

| 2ekazd > >Tpeored |
2930, /12 adhdas

}/‘]41u42!43|44|/|46 17171

ECM/PCM CONNECTOR A {49P)
Terminal side of female terminals

Is there continuity ?
YES-Go to step 10.

NO-Repair an open in the wire between the ECM/PCM
and the VSA modutator-control unit. il

19-120

ON (ll} again.

13. Check for DTCs with the HDS.

Is DTC 86-01 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. if the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. if the VSA modulator-control unit was
Susliluiey, go W sisp 1.

NO-if the VSA modulator-control unit was updated,
troubleshooting is complete. if the VSA modulator-
control unit was substituted, replace the original VSA
medulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. i
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DTC 86-11: F-CAN Communication With
ECM/PCM Malfunction

DTC 86-21: F-CAN Communication With
Engine Malfunction

DTC 86-22: F-CAN Communication With
Engine Malfunction

DTC 86-23: F-CAN Communication With
Engine Malfunction

DTC 86-24: F-CAN Communication With
Engine Malfunction

DTC 86-25: F-CAN Communication With
Engine Malfunction

DTC 86-41; F-CAN Communication With
EAT Malfunction

NOTE: Troubleshoot the fuel and emissions DTCs first.

1. Turn the ignition switch to ON ().

2. Clear the DTC with the HDS.

3. Test-drive the vehicle at 7 mph {10 km/h} or more.
NOTE: Drive the vehicle on the road, not on a lift.

4, Check for DTCs with the HDS.

{s DTC 86-11, 86-21, 86-22, 86-23, 86-24, 86-25, andfor
86-41 indicated?

YES-if DTC 86-01 is indicated at the same time, do the
DTC 86-01 troubleshooting first {see page 19-119). If
DTC 86-01 is not indicated, go to step 5.

NO--If any other DTCs are indicated, go to the
indicated DTCs troubleshooting. If DTCs are not
indicated, intermittent faiture, the system is OK at this
time. Check for loose terminals between ECM/PCM

connector A (49P} and the VSA modulator-control unit

36P connector. Refer to intermittent failures
troubleshooting (see page 19-49). W

5. Turn the ignition switch to LOCK (0).
6. Short the SCS line with the HDS.

7. Disconnect ECM/PCM connector A (49P) {see page
11-204).

8. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).

9. Check for continuity between the VSA modulator-
control unit 36P connector terminal and ECM/PCM
connector A (49P) terminal (see table).

Sign VSA Modulator- ECM/PCM
control Unit 36P Connector A
Connector {49P} Terminal
Terminal
CAN-L No. 1 No. 4
CAN-H No. 14 No. 3

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR
Wire side of fernale terminals

CAN-L (RED)

13

36

CAN-H {(WHT) CAN-L (RED)
 — |
11-13]4]s18]7 L Tal10]
11 EEEEEDA
b alz4 leela7l2
eosd 2536
41]42]a3[44] a6
r L ] o

ECM/PCMVI CONNECTOR A (49P)
Terminal side of female terminals

Is there continuity?
YES-Go to step 10.

NO-Repair an open in the wire between the ECM/PCM
and the VSA modulator-control unit.ll

{cont'd)
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DTC Troubleshooting (cont'd)

10. Reconnect all connectors.

11. Update the ECM/PCM if it does not have the latest
software (see page 11-203), or substitute a
known-good ECM/PCM (see page 11-7).

12. Clear the DTC with the HDS.

13. Test-drive the vehicle at 7 mph (10 km/h) or more.
NOTE: Drive the vehicle on the road, not on a lift.

14. Check for DTCs with the HDS.

Is DTC 86-11, 86-21, 86-22, 86-23, 86-24, 86-25, and/for
86-41 indicated?

YES-Go to step 15,
NO-If the ECM/PCM was updated, troubleshooting is

romnlate i tho ECM/PCLS veas subsiiiuied, repiace

the original ECM/PCM (see page 11-204).1

15. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-1368).

16. Test-drive the vehicle at 7 mph (10 km/h} or more.
NOTE: Drive the vehicle on the road, not on a lift.
17. Check for DTCs with the HDS.

Is DTC 86-11, 86-21, 86-22, 86-23, 86-24, 86-25, andfor
86-41 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. if the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-138), then
retest. if the VSA modulator-control unit was
substituted, go to step 1.

NO-H the VSA modulator-contrel unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the ariginal VSA
modulator-control unit {see page 19-1386). i any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. M
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DTC 86-31: F-CAN Communication With
Gauge Control Module Malfunction

NOTE: Troubleshoot the fuel and emissions DTCs first.
1. Turn the ignition switch to ON (I1}.

2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK {0), then turn it to
ON (ll} again.

4. Check for DTCs with the HDS.
Is DTC 86-31 indicated?

YES-If DTC 86-01 is indicated at the same time, do the
DTC 86-01 troubleshooting first (see page 19-118). if
DTC 86-01 is not indicated, go to sten b.

NQ-If any other DTCs are indicated, go to the
indicated DTCs troubleshooting. If DTCs are not
indicated, intermittent failure, the system is OK at this
time. Check for loose terminals between the gauge
contro! module 32P connector and the VSA
modulator-control unit 36P connector. Refer to
intermittent failures troubleshooting {see page
19-49).1

5. Turn the ignition switch to LOCK (0), then turn it to
ON (N} again,

Does the gauge indicators come on?
YES-~Go to step 6,

NO-Do the gauge control module troubleshooting
(see page 22-332).A

6. Turn the ignition switch to LOCK (0).

7. Disconnect the gauge control module 32P connector
{see page 22-351).

8. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).



9. Check for continuity between the VSA modulator-
control unit 36P connector terminal and gauge control
module 32P connector terminal (see table).

Sign VSA Medulator- Gauge Control
control Unit 367 Module 32P
Connector Connector
Terminal Terminal
CAN-L No. 1 No. 28
CAN-H No. 14 No. 30

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR
Wire side of female terminals

CAN-L (RED)

n ] n 0 1
21118l 8lalrol L Tal 115

17[18]18] -] T22]23]24]25]26]27]28T20f30] 22

CAN-L {RED} CAN-H [WHT)

GAUGE CONTROL MODULE 32P CONNECTOR
Wire side of female terminals

Is there continulty?

YES-Check for locose terminals in the gauge control
medule 32P connector. If necessary, substitute a
known-good gauge control module {see page 22-351),
then go to step 1 and recheck. if no DTCs are
indicated, replace the original gauge control module
(see page 22-351). if DTC 86-31 resets, go to step 10.

NO-Repair an open in the wire between the gauge
contrgl module and the VSA modulator-control

unit. il

10. Reconnect all conneciors.

11. Update the VSA modulator-control unit if it does not

have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA medulator-control unit (see page 19-136).

12. Turn the ignition switch to LOCK (0), then turn it to

ON {ll) again.

13. Check for DTCs with the HDS.

Is DTC 86-31 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA moedulator-control unit (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. if the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.ll
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DTC Troubleshooting {cont'd)

DTC 86-71: F-CAN Communication With Yaw
Rate-Lateral Acceleration Sensor Malfunction

NOTE: Troubleshoot the fuel and emissions DTCs first.

8. Check for continuity between the VSA modulator-
control unit 36P connector terminal and the yaw
rate-lateral acceleration sensor 5P connector terminal
(see table).

1. Turn the ignition switch to ON (il).
2.Clear the DTC with the HDS,

3. Turn the ignition switch to LOCK (0}, then turn it to
ON (H} again.

4, Check for DTCs with the HDS.

Sign VSA Modulator- Yaw Rate-lateral
control Unit 36P Acceleration
Connector Sensor 5P
Terminal Connector
Terminal
CAN-L No. 1 No. 4
CAN-H No. 14 No. 3

Is DTC 86-71 indicated?

YES-f DTC 86-01 is indicated at the same time, do the
DTC 86-01 troubleshooting first (see page 19-119). if
DTC 86-01 is not indicated, go 1o step 5.

MO - ne Sitisi OO Gs are indicated, go to the
indicated DTCs troubleshooting. f DTCs are not
indicated, intermittent failure, the system is OK at this
time. Check for loose terminals at the yaw rate-tateral
acceleration sensor 5P connector and the VSA
modulator-control unit 36P connector. Refer to
intermittent failures troubleshooting {see page
19-49). 18

5. Turn the ignition switch to LOCK (0).

6. Disconnect the yaw rate-lateral acceleration sensor 5P
connector {see page 19-133}.

7. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).
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VSA MODULATOR-CONTROL UNIT 36P CONNECTOR
Wire side of fermale terrinatls

CAN L [RED}

13

36

CAN H (WHT)

731405

CAN L {RED)

YAW RATE-LATERAL ACCELERATION
SENSOR 5P CONNECTOR

Wire side of female terminais

Is there continuity?
YES-Go to step 9.

NO-Repair an open in the wire between the yaw
rate-lateral acceleration sensor and the VSA
modulator-control unit.
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9. Turn the ignition switch to ON {l1),

10. Measure the voltage between yaw rate-lateral
acceleration sensor 5P connectar terminal No. 1 and
body ground.

YAW RATE-LATERAL ACCELERATION
SENSOR 5P CONNECTOR

Wire side of femafe terminals

Is there battery voltage?
YES-Go to step 11.

NO-Repair an open in the wire between the No. &
(7.5 A} fuse in the driver's under-dash fusefrelay box
and the yaw rate-lateral acceleration sensor.ll}

11. Turn the ignition switch to LOCK (0).

12. Reconnect the yaw rate-lateral acceleration sensor 5P
connector.

13. Turn the ignition switch to ON {Il).

14. Measure the voltage between yaw rate-lateral
acceleration sensor 5P connector terminal No. 5 and
body ground,

YAW RATE-LATERAL ACCELERATION
SENSOR 5P CONNECTOR

Wire side of female terminals

s there 0.1 Vor less?

YES-Replace the yaw rate-lateral acceleration sensor
{see page 19-133). 10

NO-Repair an open in the wire between the yaw rate-
lateral acceleration sensor and body ground (G503).H
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DTC Troubleshooting (cont'd)

DTC 107-22: Central Processing Unit {CPU)
Internal Circuit Malfunction

1. Turn the ignition switch to LOCK (0} to cool the VSA
modulator-control unit, and wait 1 hour or more.

2. Turn the ignition switch to ON (l1}.
3. Clear the DTC with the HDS.

4, Turn the ignition switch to LOCK (0), then turn it to
ON (i) again.

5. Check for DTCs with the HDS.
Is DTC 107-22 indicated?
YES-Go to step 6.
NO-The system is OK at this time. 1

6. Update the VSA modulator-control unit if it does not
have the latest software {see page 19-135). If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {(see page 19-1386).

7. Turn the ignition switch to LOCK {0), then turn it to
ON {11} again.

8. Check for DTCs with the HDS.
Is DTC 107-22 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector, If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-contro! unit {see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.B
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DTC 108-21: Steering Angle Sensor
Malfunction

1. Turn the ignition switch to ON (If}.
2. Clear the DTC with the HDS.
3. Test-drive the vehicle.
NOTE: Drive the vehicle on the road, not on a lift.
4. Check for DTCs with the HDS.
Is DTC 108-21 indicated?
YES-Go to step 5.

MO-intermittent failure, the system is QK at this
time. i

5. Turn the ignition switch to LOCK (0}.

6. Substitute a known-good steering angle sensor (see
page 19-132).

7. Turn the ignition switch to ON {il).
8. Clear the DTC with the HDS.
8. Test-drive the vehicle.
NOTE: Drive the vehicle on the road, not on a lift.
10. Check for DTCs with the HDS.
Is DTC 108-21 indicated?
YES-Go to step 11.

NO-Replace the original steering angle sensor {see
page 19-132).



1.

12.

13.

Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135). If the unit
already has the latest software, substitute a known-

good VSA modulator-control unit {see page 19-136).

Test-drive the vehicle.

NOTE: Drive the vehicle on the road, not on a lift.
Check for DTCs with the HDS.

s DTC 708-21 indicated?

YES-Check for loose terminals in the VSA modulator-
control unit 36P connector. If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-138), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

NO-If the VSA modulator-control unit was updated,
troubleshooting is complete, If the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit {see page 19-136). I any other
DTCs are indicated, go to the indicated DTCs
troubleshooting. 8

DTC 121-xx": VSA Solenoid Valve Malfunction
DTC 122-xx": VSA Solenoid Valve Malfunction
DTC 123-xx": VSA Solenoid Valve Malfunction
DTC 124-xx": VSA Solenoid Valve Malfunction

*. Any two-character subcode (see table)

DTG

Sectional

Valve

121

-01

-02

-11

-21

-24

122

01

-21

-22

-23

Right-front
and
left-rear

Regulator

Suction

123

-01

-02

-11

-21

24

124

-1

-21

-22

-23

Left-front
and
right-rear

Regulator

Suction

1. Turn the ignition switch to ON (I}).
2. Clear the DTC with the HDS.

3. Turn the ignition switch to LOCK {0), then turn it to

ON {Il) again.
4, Check for DTCs with the HDS.

is DTC 121-xx, 122-xx, 123-xx, or 124-xx indicated?

YES-—-Go to step 5.

NO-Intermittent failure, the system is OK at this
time. &

(cont'd)
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VSA System Components

DTC Troubleshooting (cont'd)

5. Update the VSA modulater-control unit if it does not
have the latest software {see page 19-135). if the unit
already has the latest software, substitute a known-
good VSA modulator-control unit (see page 19-136).

6. Turn the ignition switch to LOCK (0), then turn it to
ON (li} again.

7. Check for DTCs with the HDS.
fs DTC 121-xx, 122-xx, 123-xx, or 124-xx indicated?

YES-Check for loose terminals in the VSA moduiator-
control unit 36P connector. If the VSA modaulator-
control unit was updated, substitute a known-good
VSA modulator-control unit (see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.

WOt ihe v3A imoduiator-control unit was updated,
troubteshooting is complete. if the VSA modulator-
control unit was substituted, replace the original VSA
modulator-control unit (see page 19-136). If any other
DTCs are indicated, go to the indicated DTCs
troubleshooting.
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Symptom Troubleshooting

VSA activation indicator does not go off, and
no DTCs are stored

NOTE: If the VSA modulator was replaced prior to the
activation indicator turning on, do the VSA sensor
neutral position memorization (see page 19-133).

1. Turn the ignition switch to ON (11).

2. Check the VSA activation indicator for several
seconds when the ignition switch is turned to ON {II}.

Does the indicator come on then go off?
YES-The system is OK at this time.ll
NO-Go to step 3.

3. Turn the ignition switch to LOCK (0).

4. Disconnect the VSA OFF switch 5P connector (see
page 19-134}.

5. Check the VSA OFF swiich (see page 19-134).
Is the VSA OFF switch OK?
YES—-Go to step 6.
NO-Replace the VSA OFF switch (see page 19-134}).10

6. Disconnect the gauge control module 32P connector
{see page 22-351}.

7. Check for continuity between VSA OFF switch 6P
cannector terminat No. 2 and body ground.

VSA OFF SWITCH 5P CONNECTOR

Wire side of fernale terminals
Is there continuity?

YES—Repair a short to body ground in the wire
between the gauge control module and the VSA QFF
switch.ll

NO-Substitute a known-good gauge control module
{see page 22-351}, then go to step 1 and recheck. If it
is OK, replace the original gauge control module {see
page 22-351).H



ABS indicator, brake system indicator, and
VSA indicator do not go off

1. Turn the ignition switch to LOCK (0).

2.Check the No. 6 {7.5 A) fuse in the driver's under-dash
fuse/relay box,

Is the fuse blown?
YES-Go to step 3.
NO-Reinstall the checked fuse, then go to step 9.

3. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).

4. Disconnect the yaw rate-lateral acceleration sensor 5P
connector (see page 19-133}.

5. Check for continuity between VSA modulator-control
unit 36P connector terminal No. 3¢ and body ground.

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

i i |

A8l 6L 18{9]10111) 1243
4l 11 /Te[1al 121 124 ]

25]26)27] /1 7Tacl 1T Ta4] 135|336

| I

1G1 (GRY)

Q

Wire side of female terminals

Is there continuity?

YES-Repair a short 1o hody ground in the wire
between the No. 6 (7.6 A) fuse in the driver's
under-dash fuse/relay box and the VSA modulator-
control unit or the yaw rate-lateral acceleration
sensor.ll

NO-Install a new No. 6 (7.5 A) fuse in the driver's
under-dash fusefrelay box, then go to step 6.

6. Reconnect all connectors.
7. Turn the ignition switch to ON ({I1).

8. Check the ABS indicator, the brake system indicator
and the VSA indicator for several seconds when the
ignition switch is turned to ON (II).

Do the indicators come on then go off?
YES-The troubleshooting is complete.ll

NO-Replace the VSA modulator-controf unit {see
page 19-136}.H

9. Do the gauge control module troubleshooting (see
page 22-332).

Is the gauge control modufe OK?
YES-Go to step 10.

NO-Substitute a known good gauge control module
(see page 22-381). If it is OK, replace the original
gauge control module (see page 22-351},

10. Disconnect the VSA modulator-control unit 36P
connector (see step 3 on page 19-137).

11. Turn the ignition switch to ON {}1).

{cont'd)
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Symptom Troubleshooting (cont'd)

12. Measure the voltage between VSA modulator-control
unit 36° connector terminal No. 30 and body ground.

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

2s(26l27 T o T T Te4] | 351 3%

1G1 (GRY)
9

Wire side of female terminals

is there battery voftage?
YES-Go to step 13,

NO—Repair an open in the wire between the No. 6
(7.5 A) fuse in the driver's under-dash fuse/relay box
and the VSA modulator-control unit.ll

13. Turn the ignition switch to LOCK (0).

14, Check for continuity between VSA modulator-control
unit 36P connector terminal No. 35 and body ground.

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

-

[ ZOD%D%O0GE 2] 1

41 iﬂumr
25|26 2? r 307,71 34 35{ 36

IL

GND (BLK)

@

Wire side of female terminals
Is there continuity?
YES-Go to step 15.

NO-Repair an open in the wire between the VSA
modulator-control unit and body ground {(G202).1
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15. Measure the voltage between VSA modulator-control
unit 36P connector terminal No. 12 and body ground.

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR

Wire side of female terminals
Is there battery voltage?
YES-Go to step 16.

NO-Repair an open in the wire between the No. 2
{40 A) fuse in the under-hood fuse/relay box and the
VSA modulator-control unit. Il
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16. Disconnect the gauge control module 32P connector
(see page 22-351).

18. Reconnect all connectors.

19. Update the VSA modulator-control unit if it does not
have the latest software (see page 19-135}. If the unit
already has the latest software, substitute a known-
good VSA modulator-control unit {see page 19-136).

17. Check for continuity between the VSA modulator-
control unit 36P connector terminal and gauge controt
module 32P connector terminal {see table).

VSA MODULATOR-CONTROL UNIT 36P CONNECTOR
Wire side of female terminals

CAN-L (RED)

13L4!65 o o]t 1‘2 13
munumu A
25262730 35|36

R S ——

CAN-H (WHT)

P

n.n o N | e— ] I I
1[2171/1-Te|Ts]eT1ol T Tral- 1 Trel

{17]18[19] 71 122]23]24]25]26]27[28]20]30t 32

CAN-L (RED) CAN-H (WHT)

GAUGE CONTROL MODULE 32P CONNECTOR
Wire side of femate terminals
Is there continuity?
YES-Go to step 18.

NO-Repair an open in the wire between the gauge
control module and the VSA modulator-control
unit.ll

Sign VSA Modulator- Gauge Control 20. Turn the ignition switch to LOCK (0}, then turn it to
control Unit 36P Module 32P ON {1} again.
(Eroel:nmei:t;r C-;)el;nmeitr:‘t;r 21. Check the ABS indicator, the brake system indicator
CAN-L No. 1 No. 59 and the VSA indicator for several seconds when the
CAN-H No. 14 No. 30 ignition switch is turned to ON {lI).

Does the indicators come on then go off?

YES-If the VSA modulator-control unit was updated,
troubleshooting is complete. If the VSA modulator-
control unit was substituted, reptace the original VSA
modulator-control unit {see page 19-136).H

NO-Check for loose terminals in the VSA modulator-
control unit 36P connector, If the VSA modulator-
control unit was updated, substitute a known-good
VSA modulator-control unit {see page 19-136), then
retest. If the VSA modulator-control unit was
substituted, go to step 1.
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Steering Angle Sensor Replacement

SRS components are focated in this area. Review the SRS cormponent locations: 4-door (see page 24-21), 2-door {see
page 24-23) and the precautions and procedures (see page 24-25).

NOTE: Do not damage or drop the combination switch as the steering angle sensor is sensitive to shock and vibration.

1. With the wheels in the straight ahead position and the steering wheel centered, remove the steering wheel (see page
17-6).

2. Remove the steering calumn covers (see page 20-181) and the cable reel (see page 24-225).
3. Remove the combination switch assembly {see step 7 on page 17-11}.

4. Remove the combination light switch (A) and the wiper/fwasher switch (B} fromn the combination switch body
assembly (C).

5. Instalil the combination switch body assembily in the reverse order of removal.

NOTE:
« Do not remove the steering angle sensor from the combination switch body.

« When installing the cable reel, set the turn signal canceling sieeve position so that the arrow points straight up {see
page 24-226).

« Note that the tightening order is specified for the combination switch mounting screws (see page 17-12).
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Yaw Rate-Lateral Acceleration
Sensor Replacement

NOTE:
« Do not damage or drop the sensor as it is sensitive.
« Do not use power tools when replacing the sensor.

1. Turn the ignition switch to LOCK {0).
2. Remove the center console {see page 20-158).

3. Disconnect the yaw rate-lateral acceleration sensor
5P connector {A), then remove the yaw rate-lateral
acceleration sensor (B).

4. Check for deformation in the bracket {C). If necessary
replace it.

5. Install the yaw rate-lateral acceleration sensor in the
reverse order of removal.

6. Do the VSA sensor neutral position memaorization
{see page 19-133).

VSA Sensor Neutral Position
Memorization

NOTE: Do not press the brake pedal during this
procedure.

1. Park the vehicle on a flat and level surface, with the
steering wheel in the straight ahead position.

2. With the ignition switch in LOCK (0}, connect the HDS
to the data link connector (DLC) {A) under the driver's
side of the dashboard.

3. Turn the ignition switch to ON {Il).

4. Make sure the HDS communicates with the vehicle
and the VSA modulator-control unit, if it doesn't,
troubleshoot the DLC circuit {see page 11-181).

5. Select VSA ADJUSTMENT with the HDS, and follow
the screen prompts.

NOTE: See the HDS Help menu for specific
instructions.

6. Turn the ignition switch to LOCK (0}.
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VSA Off Switch Test

1. Turn the ignition switch to LOCK (0).

2. Remove the driver's dashboard lower cover {see page
20-166).

3. Push out the VSA OFF switch (A} from the driver's
dashboard lower cover.

4. Check for continuity between the VSA OFF switch 5P
connectar terminals No, 1 and No. 2. There should be
continuity when the button is pressed, and no
continuity when the button is released.,

VSA OFF SWITCH 5P CONNECTOR

)

||

KIEAEIE]

Terminal side of male terminals
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5. Check for continuity betwsen VSA OFF switch 5P

connectar terminals No. 4 and No. b, There should be
continuity at all times.

VSA OFF SWITCH 5P CONNECTOR

1121 A4]5]

Terminat side of male terminals

6. Instal! the VSA OFF swiich in the reverse order of
removal.



VSA Modulator-Control Unit Update

Special Toois Required

+ Honda diagnostic system (HDS} tablet tester

» Honda interface module (HIM) and an iN workstation
with the |latest HDS software version

¢ HDS pocket tester

e GNA-60C and an iN workstation with the latest HDS
software version

Any one of the above updating too!s can be used.

NOTE:

« Useg this procedure when you need to update the
VSA modulator-control unit at anytime.

e Make sure the HDS/iN workstation has the latest HDS
software version.

» Before you update the VSA modulator-control unit,
make sure the battery in the vehicle is fully charged,
and connect a jumper battery {not a battery charger) to
maintain system voltage.

o Never turn the ignition switch to LOCK {0} or ACC {I)
during the update. if there is a problem with the
update, leave the ignition switch ON (If}.

+ To prevent VSA modulator-control unit damage, do
not operate anything efectrical (headlights, audio
system, brakes, A/C, power windows, door locks, etc.}
during the update.

e To ensure the latest program is installed, do a VSA
modulator-control unit update whenever the VSA
modulator-control unit is substituted or replaced.

« You cannot update a VSA modulator-control unit with
a program it already has. It will only accept a new
program.

+ High temperature in the engine compartment might
cause the VSA modulator-control unit to become too
hot to run the update. If the engine has been running
before this procedure, open the hood and cool the
engine compartment.

« If you need to diagnose the Honda interface module
(HiM) because the HIM's red (#3) light came on or was
flashing during the update, leave the ignition switch
ON (I} when you disconnect the HIM from the data link
connector (DLC). This will prevent VSA modulator-
control unit damage.

¢ DTCs stored in memory are cleared when the VSA
modulator-control unit is updated.

1. Turn the ignition switch to ON (I}, but do not start the
engine.

2. Connect the HDS 1o the data link connector (DLC) (A}
located under the driver's side of the dashboard.

3. Make sure the HDS communicates with the vehicle
and the VSA modulator-control unit. If it doesn't,
troubleshooting the DLC circuit (see page 11-181),

4. Select the update mode, and follow the screen
prompts to update the VSA modulator-control unit.

5. If the software in the VSA modulator-control unit is
the latest, disconnect the HDS/HIM/GNABRO from the
DLC. If the software in the VSA modulator-control unit
is not the latest, foliow the instructions on the screen.

6. Do the VSA sensor neutral position memorization
procedure {see page 19-133).

19-135



VSA System Components

VSA Modulator-Control Unit Removal and Installation

NOTE:

« Do not spill brake fluid on the vehicle; it may damage
the paint. If brake fluid gets on the paint, wash it off
immediately with water.

s Be careful not to damage or deform the brake lines
during removal and installation.

« After removal, plug the ends of the hoses and joints to
prevent spilling brake fluid.

Removal

1. Turn the ignition switch to LOCK (0).
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2. Remove the suction line mounting bolt (A} from the
bracket.

(1.0 kgf-m,
7.2 Ibf-ft)



3. Disconnect the VSA modulator-controi unit 36P connector (A} by pushing the lock (B) and pulling down the lever (C};
the connector disconnects itself.

15 N-m
{1.5 kgf-m, 11 Ibf-ft)

D

22 N-m
{2.2 kgf-m,
16 Ibf-ft}

3
Gx1.0mm

9.8 N-m or

giﬂﬁﬁ&?' M {1.0 kgf-m, 7.2 Ibfft]

4, Disconnect the six brake lines from the VSA modulator-control unit.

NOTE: Brake lines are connected to the master cylinder (D) and to the left-rear (E), the right-front (F}, the left-front (G},
and the right-rear (H) brake systems.

5. Remove the 6 x 12 mm flange boilts (I) and 6 x 16 mm flange botlt {J), then remove the VSA medulator-control unit (K)
with the bracket (L} from the body.

6. Remove the A/C receiver line (M} from the bracket, then remove the clips (N}.
7. Remove the VS5A modulator-contro! unit from the bracket.

{cont'd}
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VSA System Components

VSA Modulator-Control Unit Removal and Installation (cont'd)

Installation

1. Install the VSA modulator-control unit onto the bracket.

2. Install the clips to the bracket, then install the receiver line.

3. Install the bracket with the VSA modulator-control unit to the body.

4. Reconnect the six brake lines, then tighten the flare nuts to the specified torque.

5. Align the connecting surface of the VSA modulator-controi unit 36P connector to the VSA modulator-control unit.

6. Puil up the lever of the VSA modulator-control unit 36P connector, then confirm the connector is fully seated.
7. Install the suction line mount bolt to the bracket.

8. Bleed the brake systern (see page 19-9).
9, Do the VSA modulator-control unit update (see page 19-135).
10. Do the VSA sensor neutral position memorization procedure (see page 19-133).
11. Start the engine, and make sure the ABS and the VSA indicators go off.
12. Test-drive the vehicle, and make suve the ABS and the VSA indicators do not come on.

NOTE: If the brake pedal is spongy, there may be air trapped in the modulator which could then be induced into the
normal brake system during modulation. Bleed the brake system again (see page 19-9).
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Wheel Speed Sensor Replacement

Front
1. Turn the ignition switch to LOCK (5).

2. Release the clamp (A}, then disconnect the whee! speed sensor connector (B).

(1.0 kgf-m, 7.2 Ibf-ft)

x1.
BN-m
{1.0 kaf-m, 7.2 Ibf-ft}

3. Remove the bolts and the whee! speed sensor (C).

4, Install the wheel speed sensor in the reverse order of removal, and note these items:
« Do not twist the sensor wires.

s If the wheel speed sensor comes in contact with the wheel bearing, it is faulty.
» Make sure there is no debris in the sensor mounting hole.

5. Start the engine, and make sure the ABS and the VSA indicators go off.

6. Test-drive the vehicie, and make sure the ABS and the VSA indicators do not come on.

(cont'd)
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VSA System Components

Wheel Speed Sensor Replacement {cont'd)

Rear
1. Turn the ignition switch to LOCK (0}.

2. Release the clamp (A), then disconnect the wheel speed sensor connector (B).

22 N'm
{2.2 kgf-m, 16 Ibf-ft)

6x1.0mm
98Nm
(1.0 kgf-m, 7.2 Ibf-ft) ¢

3. Remove the clamps, the bolt, and the wheel speed sensor {C}.

4. Install the wheel speed sensor in the reverse order ¢of removal, and note these items:
o Do not twist the sensor wires.

e If the wheel speed sensor comes in contact with the hub bearing unit, it is fauity.
+ Make sure there is no debris in the sensor mounting hole.

5. Start the engine, and make sure the ABS and the VSA indicators go off.

6. Test-drive the vehicle, and make sure the ABS and the VSA indicators do not come on.
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS) (if body maintenance is required}

The Accord SRS includes a driver's airbag in the steering wheel hub, a passenger's airbag in the dashboard
above the glove hox, seat belt tensioners in the front seat belt retractors, side curtain airbags in the sides of the
roof, and side airbags in the front seat-backs. Information necessary to safely service the SRS is included in this
Service Manual. ems marked with an asterisk {*} on the contents page include or are located near SRS
components. Servicing, disassembling, or replacing these items requires special precautions and tools, and
should be done by an authorized Honda dealer.

« To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event of a severe
frontal or side collision, all SRS service work shouid be done by an authorized Honda dealer.

+ Improper service procedures, including incorrect removal and instaliation of the SRS, could lead to personal
injury caused by unintentional deployment of the airbags, side airbags, and/or side curtain airbags.

- Do not bump or impact the SRS unit, front impact sensors, side impact sensors, or rear safing sensor,
especially when the ignition switch is in ON {ll}, or for at least 3 minutes after the ignition switch is turned to
LOCK (0); otherwise, the system may fail in a collision, or the airbags may depioy.

- SRS electrical connectors are identified by yellow color coding. Related components are located in the
steering column, center console, dashboard, dashboard lower cover, in the dashboard above the glove box,
in the front seats, in the roof side, and around the floor. Do not use electrical test equipment on these circuits.




