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B BRAKE CONTROL SYSTEM

1. General

The '06 RAV4brake control system (ABS with EBD, Brake Assist, TRAC, VSC, Auto LSD, Hill-start Assist
Control and DAC) has the following functions:

Drive Type
2WD | 4WD

The ABS helps prevent the wheels from locking when
the brake is applied firmly or applied on a slippery O O
surface.

Function Outline

ABS
(Anti-lock Brake System)

The EBD control utilizes the ABS, realizing the proper
brake force distribution between the front and rear
EBD , \ L e
wheels in accordance with the driving conditions. InO O
addition, during cornering braking, it also controls the
brake forces of the right and left wheels, helping to
maintain the vehicle behavior.

(Electronic Brake
force Distribution)

The primary purpose of the Brake Assist is to provide
an auxiliary brake force to assist the driver who canno O
generate a large brake force during emergency braking;
thus helping draw the vehicle’s brake performance

The TRAC helps prevent the drive wheels from slipping
if the driver depresses the accelerator pedal excessively O
when starting off or accelerating on a slippery surface.

Brake Assist

TRAC
(Traction Control)

The VSC helps prevent the vehicle from slipping
sideways as eesult of strong front wheel skid or strong O O
rear wheel skid during cornering.

VSC
(Vehicle Stability Control)

Effects cooperative control with the EPS ECU in order

Cooperative Control to provide steering assist in accordance with theO O

with EPS operating conditions of the vehicle.

Effectscooperative control with the 4WD ECU in order
Cooperative Control to control the drive torque of the front and rear wheels O
with 4WD System in accordance with the operating conditions of the

vehicle.

Auto LSD uses a TRAC to achieve LSD capability, It
Auto LSD*1 allows for greater traction control than the TRAC, —
(Limited Slip Differential) | ensuring startability and traction on sand or other roacp

surfaces that present high degrees of drive resistance.

When starting uphill, this control maintains the brake

Hill-start Assist Controf®3 hydraulic pressure to the four wheels, in order toO O
momentarily prevent the vehicle from descending
backward.

This control is used when driving downhill on a sharp
slope on which the engine brake alone will not
DAC*23 adequately decelerate the vehicle. The driver can O
(Downhill Assist Control) | operate the DAC switch while the shift lever is in the L

or R position, in order to automatically control the brake
hydraulic pressure to the four wheels.

*1: Only for 2WD Models
*2: Standard Equipment on 2GR-FE Engine Models
*3: Optional Equipment on Standard and Limited Grades for 2AZ-FE Engine Models with Rear No. 2 Seat
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2. Enhanced VSC System

In the past, the brake control system (ABS, TRAC, VSC) and the EPS were controlled individually.

In contrast, the '06 RAV4 uses a new Enhanced VSC system. This system uses a cooperative control function
that efects integrated control of the brake control system and the EPS in accordance with driving conditions.
Thus, it improves the dynamic performance of the vehicle to “run, turn, and stop” and ensures excellent
driving stability and drivability. On the 4WD models, this system effects cooperative control with the 4WD
system to improve acceleration performance during cornering.

Skid Control ECU

o Detects a state of the

EPS ECU

e Controls the

steering motor

after calculating
required steering
assist torque

vehicle

Calculates the required
steeringassist torque, thi
amount of drive torque
distribution to the rear
wheels, and the enging

~—— Speed Sensor
e

~—— Stop Light Switch

output.

4WD ECU* ECM —» Throttle Motor
Controls the electric e Controls the Crankshaft Position
control coypllngth |- throttle motor |<—— Sensor
upon receiving the i Throttle Position
requested amount [ 3| uhpon rece|V|fng Sensor
of drive torque the _request or « Accelerator Pedal
] distribution to the engine output Position Sensor
Four-wh(_ael Drive —m  rear wheels. control. l«—— Park/Neutral
Lock Switch* Position Switch
Steering Angle  jumd | lumd Yaw Rate &
Sensor ™1 | ™ Deceleration Sensor
1]
1]

*: Only for 4WD Models

—  CAN (Controller Area Network)

01INCH57Y
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3. System Diagram

Brake Actuator

| ™ Master Cylinder Cut i
Speed Sensors e Solenoid Solenoid Valve (2) | !
: - I 7 Relay |
h—— . !
Stop Light Switc | » Solenoid Valve (8) |
DAC Switch*t ——» |
: - Master Cylinder | !
Brake Pedal Load | Skid Pressure Sensor| |
Sensing Switch? . ! |
! Control !
Auto LSD Switch® ——» ECU Pump Motor | |
Stop Lljht Relay |« : : Motor Relay
Stop Light | ‘ » Motor Cut Relay
CANH,CANL ji—— DLC3
Combination Meter —_— _____'I’_h_rf):[t_lt?_B_o_cj)f"“
__________________________ - Throttle Position Sensar
Brake System Warning Light
ABS Warning Light » Throttle Control Motor
VSC Warning Light .
: : g .g —— ECM o Crankshaft Position Sensor
Slip Indicator Light <_Accelerator Pedal Position
DAC Indicator Light& Sensor
Auto LSD Indicator Light® ~— Mass Air Flow Meter
Multi Buzzer «— Park/Neutral Position Switch
Speedometer ——
———— EPS ECU — EPS Motor
Steering Angle Sensor AWD ECU** — Electric Control Coupling*
Yaw Rate & Main Body : :
Deceleration Sensor ECU ~— Parking Brake Switch

01MCH11Y

*1: Only for Models with DAC Function

*2: Only for Models with 16 in. Ventilated Disc
*3: Only for 2WD Models

*4: Only for 4WD Models
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4. Layout of Main Components

Brake Actuator
e Skid Control ECU

® Master Cylinder Pressure Sensor
® Solenoid Relay

Speed
Sensors

Speed Sensor

Master Cylinder & Brake Booster
® Brake Fluid Level
Warning Switch

Speed Sensor

Brake System
Warning Light

Auto LSD

: . =
Slip Indicator / ABS Warning Light Auto LSD Switch

Hoht VSC Warning Indicator Light*2
Light

*3
EPS EC 4WD ECU

W =S5

Stop Light ) 5 DAC
e ‘\[ D) )

Switch <7 a

DLC3

Steering Angle Sensor Parking Brake

Switch

Yaw Rate &
Deceleration Sensor OLMCH14Y

*1. Only for Models with DAC Function 2 Only for 2WD Models #: Only for 4WD Models
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5. Function of Main Components

CH-95

Component

Function

Combination
Meter

ABS Warning Light

Lights up to alert the driver when the skid control E(
detects a malfunction in the ABS function.

CU

VSC Warning Light

Lights up to alert the driver when the skid control E(
detects the malfunction in the TRAC, VSC, Hill-start Ass
Control or DAC function.

CU
ist

Brake System
Warning Light

e Lights up together with ABS warning light to alert tf
driverwhen the skid control ECU detects the malfunct
not only in the ABS but also in the EBD.

ne
on

® Lights up to inform the driver when the parking brake

lever is pulled up.
® Lights up to alert the driver when the brake fluid leve
low.

S

Slip Indicator Light

Blinks toinform the driver when the TRAC, VSC, Auto LS
Hill-start Assist Control or DAC is operated.

DAC Indicator Light<

Lights up to inform the driver when DAC operation
possible.

is

Auto LSD
Indicator Light*2

Lights up to inform the driver when Auto LSD operation
possible.

is

Multi Buzzer

Located in the combination meter, the buzzer emit
warning sound to inform the driver during VSC operati
Hill-start Assist Control operation starting, etc.

S a

Brake
Actuator

Changes the fluid path based on the signals from the
control ECU during the operation of the brake cont
system functions, in order to control the fluid pressure
is applied to the wheel cylinders.

skid
rol
that

Master Cylinder
Pressure Sensor

Assembled irthe brake actuator, detects the master cylir]
pressure.

Solenoid Relay

Supply power to the solenoid valves.

Skid Control ECU

der

Judges the vehicle driving condition based on the signhals

from each sensor, and sends the brake control signals
brake actuator.

Stop Light Switch

Detects the brake pedal depressing signal.

DAC Switch*®

Allows the driver to turn DAC ON and OFF.

Auto LSD Switch®

Allows the driver to turn Auto LSD ON and OFF.

Brake Pedal Load Sensing Switéh*

Detects the brake pedal load.

Parking Brake Switch

Detects when the parking brake lever is pulled up.

Brake Fluid Level Warning Switch

Detects the brake fluid level.

Speed Sensor

Detect the wheel speed of each of 4 wheels.

o the

*1: Only for Models with DAC Function

*2: Only for 2WD Models
*3: Only for Models with 16 in. Ventilated Disc

(Continued)
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Steering Angle Sensor

Detects the direction and angle of the steering wheel.

Yaw Rate & Deceleration Sensor

® Detects the vehicle’s yaw rate.

® Detects the vehicle’s longitudinal and lateral acceleration

and deceleration.

Motor Relay

Supplies power to the pump motor in the brake actuatq

Motor Cut Relay

Cuts the power to the pump motor in the brake actuato|

=

® Sends the throttle position signal, accelerator pedal
position signal, engine speed signal, etc., to the skid

the torque distribution between the front and rear wheeg

*1: Only for 4WD Models

Yaw Rate & Deceleration Sensor

1) Yaw Rate Sensor

A yaw rate sensor has been provided under the

driver seat. This sensor detects the vehicle’s

yaw rate.

2) Deceleration Sensor

A deceleration sensor is built into the yaw rate
sensor. This sensor detects the longitudinal
and lateral acceleration and deceleration.

Steering Angle Sensor

This steering angle sensor detects the steering
direction and angle, and sends this signal to the

skid control ECU.

255CH141

277CH126

ECM control ECU.
® Based on the signals receives from the skid control ECU,
controls the engine output.
EPS ECU Operatesooperatively with the skid control ECU to contr
the steering assist torque.
WD ECUX Operategooperatively with the skid control ECU to contn
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Speed Sensor

1) General

® An active type speed sensor is used. This sensor contains a sensor IC, which consists of two MREs
(Magnetic Resistance Elements).

® The sensor rotor, which consists of N and S poles that are arranged in a circle, is integrated with the
hub bearing inner race.

Speed Sensor

Front Axle oameRzzy

Speed Sensor

01MCH24Y 01MCH23Y

Rear Axle (2WD Model) Rear Axle (4WD Model)

Speed Sensa

Sensor Rotor

01MCH77Y

N and S Poles Arrangement
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2) Operation

e Along with the rotational movement of the magnetic rotor, the N and S poles of the magnetic rotor
pass alternately near the sensing portion of the speed sensor. This speed sensor outputs magnetic flux

as a current value. The skid control ECU detects the changes in the output current to determine the
wheel speed.

® Unlike the passive type speed sensors used on conventional models that output analog pulses, the

active type speed sensor outputs digital pulses. Therefore, it can start detecting vehicle speeds at
approximately 0 km/h.

p Active Type Speed Sensoy

A
Output
\Voltage | | | |—
Time=
Sensor Rotor Forward and Backward
(Hub Bearing Inner Race)
00SCH97Y
p Passive Type Speed Senseg
Coil
+V
Output
\oltage Time
-V
Sensor Rotor Forward and Backward
(Drive Shaft or Axle Shaft)
232CH39 232CH147

p» Comparison between Active Type and Passive Type Output Waveform Image

Vehicle Vehicle
Speed Speed | No Detecting

Sensor [ A /’%‘\ 7\ /i\ Analog

_I_‘_,_|_|_|_|_| Digital Output VA /L] Output
Sensor |—] 1 1 } | Output IV U

Output

. 01MCH27Y . ‘
Active Type Passive Type 01MCH28Y
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Brake Actuator

The brake actuator consists of the actuator
portion, skid control ECU, solenoid relay, pump
motor, and master cylinder pressure sensor.

® The actuator portion consists of 10 solenoid
valves, 2 pumps, 2 reservoirs, and master
cylinder pressure sensor.

® The 10 solenoid valves consist of 2 master
cylinder cut solenoid valves [(1), (2)], 4
pressurénolding solenoid valves [(3), (4), (5),
(6)], and 4 pressure reduction solenoid valves

[(7). (8), (9), (10)].

p Hydraulic Circuit « 01MCH29Y

From Master Cylinder From Master Cylinder

Master Cylinder ].
Pressure Sensor

> Pumps

Reservoirs

)

e ol (e

Front Left Rear Right Rear Left Front RightO

1INCH65Y
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6. ABS with EBD Function
Outline of EBD

1) General

The distribution of the brake force, which was performed mechanically in the past, is now performed
under electrical control of the skid control ECU, which controls the brake force in accordance with the
vehicle’s driving conditions.

2) Front/Rear Wheels Brake Force Distribution

If the brakes are applied while the vehicle is moving straight forward, the transfer of the load reduces
the weight that is applied to the rear wheels. The skid control ECU determines this condition by way of
the signals from the yaw rate & deceleration sensor, and the brake actuator regulates the distribution of
the brake force of the rear wheels to optimally control. For example, the amount of the brake force that
is applied to the rear wheels during braking varies depending on whether the vehicle is carrying load or
not. The amount of the brake force that is applied to the rear wheels also varies in accordance with the
extent of the deceleration. Thus, the distribution of the brake force to the rear wheels is optimally
controlled in order to effectively utilize the brake force of the rear wheels under these conditions.

p EBD Control Concept«

‘ ¥

Ideal Brake Force Distribution

Ideal Brake Force Distribution
Rear Rear
Brake Brake
Force Force EBD Control
EBD Control
Front Brake Force Front Brake Force
Without Load in Rear With Load in Rear 182CHS6

3) Right/Left Wheels Brake Force Distribution (During Cornering Braking)

When the brakes are applied while the vehicle

is cornering, the load that is applied to the

inner wheel decreases as the load to the outer

wheel increases. The skid control ECU

determines this condition by way of the

signals from the speed sensor, and the brake ‘ ‘

actuator regulates the brake force in order to
optimally control the distribution of tHarake
force to the inner wheel and outer wheel. 181CHS6
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Normal Braking Operation

During normal braking, all solenoid valves are remained OFF.

ABS with EBD Operation

Based on the signals received from the 4 speed sensors, the skid control ECU calculates each wheel spee
and deceleration, and checks wheel slipping conditions. According to the slipping condition, the skid
control ECU controls the pressure holding valve and pressure reduction valve in order to adjust the fluid
pressure of the each wheel cylinder in the following 3 modes: pressure reduction, pressure holding, and
pressure increase modes.

Not Activated Normal Braking — —
Activated Increase Mode Holding Mode Reduction Mode
Port A —
Pressure i L |
Hydraullc H0|d|ng ValVe _— To =
Circuit Port B~ — ~|— Reservoir,
[ L L] and Pum
Pressure — —
Reduction Valve Tg Wheel From Wheel
Cylinder Cylinder
169CH54 169CH55 169CH56
Pressure Holding
OFF (Open ON (Close
Valve (Port A) (Open) ( ) -
Pressure Reduction
OFF (Close ON (Open
Valve (Port B) ( ) - (Gpen)
Wheel Cylinder Increase Hold Reduce

Pressure
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7. Brake Assist Function

Outline of Brake Assist

® The Brake Assist in combination with the ABS helps ensure the vehicle’s brake performance.

® The Brake Assist interprets a quick push of the brake pedal as emergency braking and supplements the
brake force applied if the driver has not depresseddradgh the brake pedal. In emergencies, drivers,
especially inexperienced ones, often panic and do not apply sufficient pressure on the brake pedal.

e A key feature of Brake Assist is that the timing and the degree of braking assistance are designed to help
ensure that the driver does not discern anything unusual about the braking operation. When the driver
intentionally eases up on the brake pedal, the system reduces the amount of assistance it provides.

® Based orihe signals from the master cylinder pressure sensor, the skid control ECU calculates the speed
and the amount of the brake pedal application and then determines the intention of the driver to make
an emergency braking. If the skid control ECU determines that the driver intends thereydraking,
the system activates the brake actuator to increase the brake fluid pressure, which increases the brake
force.

p In case that the driver's depressing force is small when emergency braking is appliegd

Skid Control
ECU

Brake Pedal
Pressure Sensor The fuid pressure | | oad Sensing

is increased by the

brake actuator Switch Slg nal

01MCH15Y 232CH139

With Brake Assist Without Brake Assist*

*. The basic performance of the brake is the same
as that of the models with the Brake Assist

Brake With Brake Assist
Force

Without Brake Assist

Time

170CH18
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Brake Assist Operation

In the event of emergency braking, the skid control ECU detects the driver’s intention based on the speed
of the pressure increase in the master cylinder determined by the master cylinder pressure sensor signal. |
the skid control ECU judges the need for additional brake assist, pressure is generated by the pump in the
brake actuator and directed to the wheel cylinder to apply a greater fluid pressure than the master cylinder.
Also in the following cases, the skid control ECU provides brake assist.

® |n the event of a brake booster failure, the skid control ECU detects the failure based on the data from

the brake load sensing switch and master cylinder pressure sensor.
When the brake assist is activated, each solenoid valve operates as shown in the table on the next page.

p System Diagram«

Brake Actuator

Speed Sensorss—— ~ Master Cylinder Cut :
Solenoid Solenoid Valve (2)
, _ | | Relay !
Stop Light Switch———— | Solenoid Valve (8) !
Brake Pedal Load L, - Master Cylinder | !
i itch* . Pressure Sensor|
Sensing Switch . | Skid Contro| '
ECU Pump Motor | :
Stop Light Rela i T T

P9 Y ; Motor Relay

' i i T
Stop Light | I = Motor Cut Relay

01NCH42Y

*. Only for Models with 16 in. Ventilated Disc
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p Brake Assist Operation«

From Master Cylinder From Master Cylinder
L Pressure Sensor
| | - Port (A) _‘ !_ Port (B) -
Port (E)
[70]
o
=
>
a
(4)
Port (G)4_ { l .g ! Port (J)
S T
D)
(7]
[O)
o] ke] o m
(7 8)
Port (H)
l = — | L
L| I*J |-»I |“<J
Front Left  Rear Right Rear Left Front Right e
ltern Brake Assist Brake Assist
Port Not Activated Activated
(1) . . (A) OFF
Master CylindelCut Solenoid ¥lve ON*
2 Y (B) (Open)
(3) ©)
4) . . (D) OFF
Pressure Holding Solenoid Valve —
(5) J (E) (Open)
(6) (F)
(7) G)
(8) . . (H) OFF
) Pressure Reduction Solenoid Valve 0 (Close) —
(10) ()
Pump OFF ON

*: The solenoid valve controls the hydraulic pressure between “open” and “close” according to the
operating condition by adjusting continually.
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8. TRAC Function

Outline of TRAC

e [f the driver depresses the accelerator pedal aggressively when starting off or accelerating on a slippery
surfacethe drive wheels could slip due to the excessive amount of torque that is generated. By applying
hydraulic brake control to the drive wheels and engine output control, the TRAC helps minimize the
slippage of the drive wheels, thus generating the drive force that is appropriate for the road surface
conditions.

® For example, a comparison may be made between two vehicles, one with the TRAC and the other
without. In the vehicle without the TRAC, if the accelerator pedal is operated in a rough manner while
driving over a surface with different surface friction characteristics, the drive wheel on the slippery
surface could slip as illustrated. As a result, the vehicle could become unstable.

However, inthe vehicle with the TRAC, the skid control ECU instantly determines the state of the vehicle
and operates the brake actuator in order to apply to the slipping drive wheel. Furthermore, the ECM
receives the signals from the skid control ECU and regulates the engine output. Thus, the function can
constantly maintain a stable vehicle posture.

p Driving condition on road with different surface friction characteristics 4

Slippery Surface

Without TRAC

With TRAC

Engine Outpu

Control
Brake the
Brake Actuator Slipping
Drive Wheel

with Skid Control
ECU

ECM

01INCH78Y

AWD Model
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TRAC Operation

The fluid pressure generated by the pump is regulated by the master cylinder cut solenoid valve to the
required pressure. Thus, the wheel cylinders of the drive wheels are controlled in the following 3 modes:
pressure reduction, pressure holding, and pressure increase modes to control the slippage of the drive
wheels.

The diagram next page shows the hydraulic circuit in the pressure increase mode when the TRAC is
activated.

The pressure holding solenoid valve and the pressure reduction solenoid valve are turned ON/OFF
according to the ABS with EBD operation pattern described on the previous page.

When the TRAC is activated, each solenoid valve operates as shown in the table on the next page.

p System Diagram«

Brake Actuator

Speed Sensors————» = Master Cylinder Cut
I . Solenoid Valve (2)
! Solenoid
_ _ ! | Relay
Stop Light Switch—————— ~| Solenoid Valve (8)

Master Cylinder
Pressure Sensor

E Skid Control
' ECU
! Pump Motor
Stop Light Relay = : : 1‘
b9 Y : : Motor Relay
Y : )
Stop Light : I = Motor Cut Relay
"""" CANH,
CAN L
Combination Meter —
VSC Warning Light = cM |— Throttle Control Motor
Slip Indicator Light
Steering Angle Sensor 11— EPS ECU — EPS Motor
. j E Electric Control
Yaw Rate & Deceleration Sensgf 4AWD ECU* — Coupling®

01MCH16Y

*. Only for 4WD Models



CHASSIS - BRAKE CH-107

» TRAC Operation (4WD Model) 4

FromMaster Cylinder FromMaster Cylinder
L Pressure Sensor
Port (A) | ™ Port (B)
(1) Port (D) Port (E)
Port (C) 2
S
>
a
g
Port (G) < 'g r Port (J)
<))
(D]
(O]
@
©) (10)
Port (1)
l I L I
L| fijis @l |J
01INCH67Y
Front Left Rear Right Rear Left  Front Right
TRAC Activated
TRAC Not . .
ltem port | Activated | Increase | Holding | Reduction
Mode Mode Mode
D Master Cylinder Cut (A) OFF
(2) Solenoid Valve (B) (Open) ON* A A
(3) | Pressure Holding © OFF - ON -
(6) | Solenoid Valve (3] (Open) (Close)
Front| (7) | Pressure Reduction G) OFF - - ON
Brake| (10) | Solenoid Valve @)] (Close) (Open)
Wheel | Right — — Increase | Hold Reduce
Cylinder
Pressure| Left — — Increase Hold Reduce
(4) | Pressure Holding (D) OFF — ON -
(5) | Solenoid Valve (E) (Open) (Close)
Rear | (8) | Pressure Reduction (H) OFF - - ON
Brakel (9) | Solenoid Valve 0] (Close) (Open)
Wheel | Right — — Increase | Hold Reduce
Cylinder
Pressure| Left — — Increase Hold Reduce
Pump OFF ON — —

*: The solenoid valve controls the hydraulic pressure between “open” and “close” according to the
operating condition by adjusting continually.
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9. VSC Function

Outline of VSC

The followings are two examples that can be considered as circumstances in which the tires exceed their
lateral grip limit.

The VSC is designed to help control the vehicle behavior by controlling the engine output and the brakes
at each wheel when the vehicle is under one of the conditions indicated below.

® \When the front wheels lose grip in relation to the rear wheels (front wheel skid tendency).
® \When the rear wheels lose grip in relation to the front wheels (rear wheel skid tendency).

151CH17 189CH100

Front Wheel Skid Tendency Rear Wheel Skid Tendency

1) Method for Determining the Vehicle Condition

To determine the condition of the vehicle, sensors detect the steering angle, vehicle speed, vehicle’s yaw
rate, and vehicle’s lateral acceleration, which are then calculated by the skid control ECU.

a. Determining Front Wheel Skid

. Actual Locus of Travel
Whetherthe vehicle is in the state of the front (Actual Yaw Rate)

wheel skid or not is determined by the

difference between the target yaw rate and
the vehicle’s actual yaw rate.

When the vehicle’s actual yaw rate is smaller
than the yaw rate (a target yaw rate that is
determined byhe vehicle speed and steering

angle) that should be rightfully generated

when the driver operates the steering wheel,
it means the vehicle is making a turn at a
greater angle than the locus of travel.

Thus, the skid control ECU determines that
there is a large tendency to front wheel skid.

Locus of Travel
%"~ _» Based on the

A

2 Target Yaw Rate

151CH19
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b. Determining Rear Wheel Skid

Whether the vehicle is in the state of the rear  Direction of Travel of the Vehicle's
wheelskid or not is determined by the values ~ Center of Gravity
of the vehicle’s slip angle and the vehicle’s

slip angular velocity (time-dependent

changes in the vehicle’s slip angle). WherSlip Angle

the vehicle’s slip angle and the slip angular

velocity are large, the skid control ECU

determines that the vehicle has a large rear

wheel skid tendency.

Movement of Vehicle

151CH18

2) Method for VSC Operation

When the skid control ECU determines that the vehicle has a tendency to front wheel skid or rear wheel
skid, it decreases the engine output and applies the brake of a front or rear wheel to control the vehicle’s
yaw moment.

The basic operation of the VSC is described below. However, the control method differs depending on

the vehicle’s characteristics and driving conditions.

a. Dampening a Front Wheel Skid Brake Force

When the skid control ECU determines that X Control Moment

there is a large front wheel skid tendency, it
counteracts in accordance with the extent of
that tendency. The skid control ECU
controls the engine output and applies the
brakes of the front wheels and rear wheel of
the inner circle of the turn in order to help
restrain the front wheel skid tendency.

/ Brake Force

b. Dampening a Rear Wheel Skid Marking a Right Turn

161ES30

When the skid control ECU determines that
there is a large rear wheel skid tendency, it
counteracts in accordance with the extent of
that tendency. It applies the brakes of the front
wheel of the outer circle of the turn, and
generates an outward moment of inertia in the
vehicle, in order to help restrain the rear
wheel skid tendency. Along with the
reduction in the vehicle speed caused by the
brake force, the excellent vehicle’s stability is
ensured.

In some cases, the skid control ECU applies
the brake of the rear wheels as necessary.

204CH15

Marking a Right Turn
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VSC Operation

The VSC, by way of solenoid valves, controls the fluid pressure that is generated by the pump and applies
it to the brake wheel cylinder of each wheel in the following 3 modes: pressure reduction, pressure holding,
and pressure increase modes. As a result, the tendency to front wheel skid or rear wheel skid is controlled.

p System Diagram«

Brake Actuator

Speed Sensors%-» = Master Cylinder Cut
l - Solenoid Valve (2)
| | Solenoid
_ _ | | Relay
Stop Light Switch—————— ~| Solenoid Valve (8)

Master Cylinder
Pressure Sensor

' |Skid Control
- |ECU Pump Motor
Stop Light Relay ‘ .
i Y ! ! Motor Relay
Y | | }
Stop Light : | = Motor Cut Relay
"""" CANH,
CAN L
Combination Meter
VSC Warning Light
' ECM  — Throttle Control Motor

Slip Indicator Light

Multi Buzzer

Steering Angle Sensor E——t——onr EPS ECU — EPS Motor

Yaw Rate & Deceleration Sens@g 4WD Ecu* — Electric Control Coupling*

*: Only for 4WD Models 0IMCHL7Y
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1) Front Wheel Skid Restraining Control (Making a Right Turn)

In the front wheel skid restraining control, the brakes of the front wheels and the rear wheel of the inner
circle of the turn are applied. Also, depending on whether the brake is ON or OFF and the condition of
the vehicle, there are circumstances in which the brake might not be applied to the wheels even if those
wheels are targeted for braking.

The diagram below shows the hydraulic circuit in the pressure increase mode, as it controls the front
wheel skid condition while the vehicle makes a right turn.

In other operating mode, the pressure holding valve and the pressure reduction valve are turned ON/OFF
according to the ABS operation pattern.

When the front wheel skid restraining control is activated, each solenoid valve operates as show in the
table on the next page.

p VSC Operation (Front Wheel Skid Restraining)«

From Master Cylinder From Master Cylinder

\E[ Master Cylinder J
Pressure Sensor
1L — Port(A) _' !_ Port (B)—_|

[ Port (D)

Pumps

Reservois

Iy

Front Left Rear Right Rear Left Front Right

01NCH68Y
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VSC Nt VSC Activated
Item . Increase | Holding | Reduction
Port | Activated
Mode Mode Mode
Q) Master Cylinder Cut| (A) OFF .
(2) Solenoid Valve (B) (Open) ON - -
(3) Pressure HO]d]Dg (C) OFF (Open) +— ON (Close) +—
(6) Solenoid Valve (F) OFF (Open) — ON (Close) —
Front | (1) | Pressure Reduction| (G) |OFF (Close) + ON (Open)
Brake | (10) | Solenoid Valve (J) |OFF (Close) — — ON (Open)
Wheel | Right — — Increase Hold Reduce
Cylinder
Pressure Left — — Increase Hold Reduce
(4) Pressure Hojdjgg (D) OFF (Open) +— ON (Close) +—
(5) Solenoid Valve (E) | OFF (Open) ON (Close) — —
Rear | (8 | Pressure Reduction| (H) |OFF (Close)  + - ON (Open)
Brake | (9) | Solenoid Valve 0] OFF (Close) — — +—
Wheel | Right — — Increase Hold Reduce
Cylinder
Pressure| Left — — — — —
Pump OFF ON — +—

*. The solenoid valve controls the hydraulic pressure between “open” and “close” according to the
operating condition by adjusting continually.

2) Rear Wheel Skid Restraining Control (Making a Right Turn)

In the rear wheel skid restraining control, the brake of the front wheel of the outer circle of the turn is
applied. Also, depending on whether the brake is ON or OFF and the condition of the vehicle, there are
circumstances in which the brake might not be applied to the wheels even if those wheels are targeted
for braking.

The diagram on the next page shows the hydraulic circuit in the pressure increase mode, as it controls
the rear wheel skid condition while the vehicle makes a right turn.

In other operating mode, the pressure holding valve and the pressure reduction valve are turned ON/OFF
according to the ABS operation pattern.

When the rear wheel skid restraining control is activated, each solenoid valve operates as shown in the
table on the next page.
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p VSC Operation (Rear Wheel Skid Restraining)q
From Master Cylinder

From Master Cylinder

L Pressure Sensor J
Port (A) _‘ 1_ il Port (B)
|
M
Port (D) Port (E) ?)
[%2]
Q.
S
>
o
¢
Port (G)~ S L+ Port (3)
(]
0
Q
7 (8) €)] (10)
Port (H) Port (I)
Lsp @@ &
. 01INCH69Y
Front Left Rear Right Rear Left Front Right
VSC Not VSC Activated
Item ; Increase Holding Reduction
Port Activated Mode Mode Mode
(1) MasterGlinder Cuit (A) | OFF (Open),  ON* — —
(2) Solenoid Valve (B) OFF (Open) — — —
(3) Pressure IHmdg (C) OFF (Open) +— ON (Close) +—
(6) Solenoid Valve (3] OFF (Open)| ON (Close) — —
Front | (7)) | Pressure.RBedustion | (G) |OFF (Close)  + -~ ON (Open)
Brake | (10) | Solenoid Valve Q) OFF (Close) — — —
Wheel | Right — — — — —
Cylinder
Pressure Left — — Increase Hold Reduce
(4) Pressure Holdig (D) OFF (Open), ON (Close) — —
(5) Solenoid Valve (E) OFF (Open)| ON (Close) — —
Rear | 8) | Pressure.Redustion | (H) |OFF (Close) + +
Brake | (9) Solenoid Valve 0} OFF (Close) — — —
Wheel | Right — — — — —
Cylinder
Pressure| Left — — — — _
Pump OFF ON — —

*. The solenoid valve controls the hydraulic pressure between “open” and “close” according to the

operating condition by adjusting continually.
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10. Cooperative Control Function

Outline of Cooperative Control

1) Braking when Surface Resistance Differs between Both Sides of Wheels

If the driver suddenly applies the brakes on a road surface with a considerable difference in friction
coefficient between the right and left wheels, the difference in the brake force between the right and left
wheels vill cause the vehicle posture to become unstable and create a yaw moment. In this state, the skid
control ECU controls the VSC to stabilize the vehicle posture. At the same time, it effects cooperative
control with the EPS to provide steering torque assist, which facilitates the driver’s steering maneuvers

to stabilize the vehicle posture.

Brake Force_| Assisting Direction

Yaw Moment during —

Brake Controlling Brake Force

Low p Road High 1 Road OINCHS8Y

2) Accelerating when Surface Resistance Differs between Both Sides of Wheels

If the driver suddenly starts off or accelerates on a road surface with a considerable difference in friction
coefficientbetween the right and left wheels, the slippage of a drive wheel will cause the vehicle posture
to become unstable and negatively affect its acceleration performance. In this state, the skid control ECU
causes the TRAC to control the hydraulic brake of the slipping drive wheel, and requests the ECM to
effect engine output control. At the same time, it effects cooperative control with the EPS to provide
steering torque assist, which facilitates the driver’s steering maneuvers to stabilize the vehicle posture.

Drive Force=—_T.
Assisting Direction

Yaw Moment during—

Acceleration N
Drive Force

ngh u Road 01NCH59Y

Low p Road
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3) Front Wheel Skid Tendency

When the skid control ECU determines a front wheel skid tendency (see page CH-108), it controls the
VSC to dampen the front wheel skid (see page CH-109). At the same time, it effects the cooperative
control with the EPS to provide steering torque assists, which controls the driver’s steering maneuvers
to stabilize the vehicle posture. Steering torque assists are provided to inform the driver of the front wheel
skid (a), and to prevent the driver’s excessive turning of the steering wheel (b). In the assist for preventing

excessive turning (b), it increases the resistance to counter the driver’s steering effort, if the driver turns
the steering wheel excessively.

(a) Assisting Direction
for Information of
Front Wheel Skid

Control Moment

Brake Force

01NCH60Y

4) Rear Wheel Skid Tendency

When the skid control ECU determines a rear wheel skid tendency (see page CH-109), it controls the
VSC to dampen the rear wheel skid (see page CH-109). At the same time, it effects cooperative control

with the EPS to provide steering torque assist, which facilitates the driver’s steering maneuvers in the
direction to correct the rear wheel skid.

Control Moment

Brake Force \
VA

01INCH61Y
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5) Acceleration During Cornering (Only for 4WD Models)

A sudden acceleration of the vehicle during cornering may cause a drive wheel to freewheel, which could
cause the front wheels or rear wheels to skid. If the skid control ECU determines the freewheeling of a
drive wheel, a front wheel skid tendency, or a rear wheel skid tendency, it effects cooperative control with
the 4WD system to optimally control the drive torque distribution to the front and rear wheels.

Furthermore, it controls the TRAC and the VSC as needed to ensure driving stability and acceleration

performance.

p Front Wheel Skid Tendency«

,/ Drive Torque

Drive Torque Torque Distribution

to Rear Wheels

Drive Torque

Drive Torque
Torque Distribution
to Rear Wheels

Cooperative Control Operation

01INCH62Y

01NCH63Y

The operation of the solenoid valves under the cooperative control is the same as the TRAC or VSC

operation.
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11. Auto LSD Function (Only for 2WD models)

Outline of Auto LSD

® The Auto LSD achieves the equivalent functions of an LSD (Limited Slip Differential) through the use
of a traction control function. For this reason, the contents of brake control are the same between Auto
LSD and TRAC. When the driver presses the Auto LSD switch, this function achieves the LSD effect
by regulating the hydraulic pressure that acts on the drive wheels and controlling the engine output in

accordance with the amount of pedal effort applied on the accelerator.

® TRAC enhances the start off performance of the vehicle during low-resistance surface conditions, such
as snow or mud, by restricting the acceleration effort during a start off in order to prevent the wheels from

spinning.

e On the other hand, the Auto LSD tends to enhance the acceleration effort somewhat in order to apply
greater drive torque to the wheel that is making contact with the ground. Thus, this function helps the
vehicle get unstuck if a wheel loses its grip, and enhances the vehicle’s start off performance on

high-resistance surface conditions such as gravel roads.

p With Auto LSD Function «

Traction

Skid
Control
ECU

Driving
Force

Braking

No Traction

=

01MCH19Y

=

Driving
Force

Ymmn
(G =Y
- =
Slipping

=

® The following conditions are required for operating the Auto LSD function.

Auto LSD Switch

ON

Accelerator Pedal

ON

01MCH20Y
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Auto LSD Operation

® The skid control ECU determines that the vehicle is in a state in which the Auto LSD can operate, by using
various sensors and switches to detect the operating conditions of the Auto LSD switch, shift position,
accelerator pedal, and brake pedal.

® When the vehicle is in a state in which the Auto LSD can operate, the skid control ECU effects hydraulic
pressure control of the wheel cylinder at the wheel with the faster wheel speed so that the wheel speeds
of the right and left drive wheels will become equal.

® The Auto LSD indicator light illuminates when the vehicle is in a state in which the Auto LSD can
operate, and the slip indicator light flashes during Auto LSD control.

If the Auto LSD function operates due to the slippage of the left drive wheel, see the next page for the

operation of the solenoid valves.

~— NOTICE ~

® Use the Auto LSD only if a wheel comes off or while driving on a road surface with high driving
resistanceuch as sand or mud. Do not use it for normal driving. After using the Auto LSD, make
sure the Auto LSD indicator light is off before resuming driving.

® To operate the Auto LSD switch, make sure the wheels are not spinning.

S /

p System Diagram«
Brake Actuator

Speed Sensors— | & = Master Cylinder Cuf

i Solenoid Solenoid Valve (2)
! Relay

Solenoid Valve (8)

Stop Light Switch————»

Master Cylinder
Pressure Sensor

Auto LSD Switch—— .| Skid Control

! ECU
! Pump Motor
Stop Light Rela: : I j‘
PHg y ! Motor Relay
Y | | }
Stop Light ! E = Motor Cut Relay
Combination Meter
—————————————————————————— L Throttle Control Motor
VSC Warning Light
—— Y Accelerator Pedal

. . . Positi
Slip Indicator Light osition Sensor

Park/Neutral Position
Sensor

Auto LSD Indicator Light

01MCH18Y
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p» Auto LSD Operation (Front Left Drive Wheel Slipping) «
From Master Cylinder From Master Cylinder

L Pressure Sensor
Port (A) m Port (B)
Port (D) 4]
S
>
o
3) (4) (5) (6)
| 2 | Port ()
Port (G)~__| e e
T @
_| n
(O]
o
(7)
Port (H) : il .
L M 7
Front Left Rear Right Rear Left  FroRight omerzLY
Auto LSD Not Auto LSD Activated
Item Port uA?;tivatedo Increase Holding Reduction
Mode Mode Mode
@) Masterylinder Cut (A) | OFF (Open)|  ON* +— —
(2) Solenoid Valve (B) OFF (Open) — — —
(6) | Solenoid Valve (F) OFF (Open)| ON (Close) — —
Brake | (10) | Solenoid Valve 6)) OFF (Close) — — —
Wheel | Right — — — — —
Cylinder
Pressure Left — — Increase Hold Reduce
(5) | Solenoid Valve (E) OFF (Open)| ON (Close) — —
Rear | (8 | Pressure.Reduction (H) | OFF (Close) +— — —
Brake | (9) Solenoid Valve 0) OFF (Close) — — —
Wheel | Right — — — — —
Cylinder
Pressure| Left — — — — —
Pump OFF ON — —

*. The solenoid valve controls the hydraulic pressure between “open” and “close” according to the
operating condition by adjusting continually.
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12. Hill-start Assist Control Function

Outline of Hill-start Assist Control

® When the vehicle starts off a steep or slippery hill, the vehicle could descend backward while the driver
switchesirom the brake pedal to the accelerator pedal, thus making it difficult for the vehicle to start off.
To prevent this from occurring, the Hill-start Assist Control temporarily (approximately 2 seconds at the
maximum)applies the brakes to the 4 wheels in order to prevent the vehicle from descending backward.

e \Without the Hill-start Assist Control, the driver must quickly and precisely switch from the brake pedal
to the accelerator pedal. With the Hill-start Assist Control, however, the driver can start off easily and
operate the pedal in a relaxed manner because the Hill-start Assist Control prevents the vehicle from
descending backward.

01INCH79Y

Prevents the vehicle from descending backwardIncreases the backward speed of the vehicle
With Hill-start Assist Control Without Hill-start Assist Control

® Provided that all the conditions listed below have been met, and the driver depresses the brake pedal
further while the vehicle is stopped, the system starts the Hill-start Assist Control.

® Shift lever is in the position other than P.
Hill-start Assist Control ® The accelerator pedal is not depressed.
Operation Condition ® The vehicle is at standstill.

® The parking brake is not pulled up.
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Hill-start Assist Control Operation

The skid control ECU determines the starting of the Hill-start Assist Control operation in accordance with
information provided by various sensors, switches, and the ECM. At this time, the skid control ECU
controls the fluid pressure that is generated by the pump and applies it by way of the solenoid valves to the
brake wheel cylinder of each wheel in the following 2 modes: pressure reduction and pressure holding
modes.

e The skid control ECU computes that the vehicle is in a state in which the Hill-start Assist Control can
start operating in accordance with the signals provided by the speed sensor, yaw rate & deceleration
sensor, park/neutral position switch, stop light switch, accelerator pedal position sensor, and parking
brake switch. In this state, if the driver depresses the brake pedal further, causing the master cylinder
pressure sensor signal to be input into the skid control ECU, the skid control ECU starts the Hill-start
Assist Control operation.

e Duringthe Hill-start Assist Control operation, the skid control ECU outputs signals to the stop light relay
to cause the stop light to turn ON, to the combination meter to cause the slip indicator light to blink, and
to sound the multi buzzer in the combination meter once.

e |f a signal indicating one of the conditions listed below has been input into the skid control ECU, the skid
control ECU turns OFF the slip indicator light, sounds the multi buzzer twice, and cancels the Hill-start
Assist Control operation.

- The driver takes no action for 2 seconds or longer after the Hill-start Assist Control operation has
started.

- The driver has moved the shift lever to the P position.
- The driver has depressed the accelerator pedal*.
- The driver has pulled up the parking brake lever.
- The driver has depressed the brake pedal.
*: This will not cause the multi buzzer to sound.

p After the Hill-start Assist Control operation, the driver depresses the accelerator pedal to start off

the vehicleg

------------ : Brake Pedal Operation
— : Fluid Pressure

KLApprox. 1sec.

p E = Time

Fluid Pressure

Hill-start Assist Control
Operation Starts

Vehicle Stops -

. - ’
\\ d
~ ’

~
~
b \:\
’
\’\ ’
2

‘/ Accelerator peds
Brake pedal is , is depressed
depressed CE

Hill-start Assist Control Operation
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p After the Hill-start Assist Control operation, the driver takes no action«g

------------ : Brake Pedal Operation
Fluid Pressure — Fluid Pressure

O
)
Y
Y
.

A
Hill-start Assist Control
Operation Starts

Vehicle Stops-

B, ” 3 = Time

N4l ~Approx. 2 seci %0
Brake pedal is
depressed X Z

Hill-start Assist Control Operation
01NCH46Y
p System Diagram«
Brake Actuator

Speed Sensors———| Master Cylinder Cuf

i _["Solenoid Solenoid Valve (2)
. _ ; Relay
Stop Light Switth———— _| Solenoid Valve (8)

Master Cylinder
Pressure Sensor

i Skid Control
. |ECU Pump Motor
Stop Light Relay |- 1 l 1‘
i Y | ! Motor Relay
\ | ! )
Stop Light l | - Motor Cut Relay
______ (?Otntzl?a'EIO?_M_et?r_ . ™ Accelerator Pedal Position
Sensor
Slip Indicator Light ECM
Park/Neutral Position
Multi Buzzer Switch
Yaw Rate & Deceleration Sensgte——1——— Main Body

«—— Parking Brake Switch

ECU

0INCHA47Y



CHASSIS - BRAKE CH-123

p Hill-start Assist Control Operation «

From Master Cylinder From Master Cylinder
W
L Pressure Sensor
Port (A) Port (B)
Port (J)
Port (G) | -% —
c
@
(D]
(O]
x
01INCH70Y
Front Left  Rear Right Rear Left Front Right
Hgl-st,a;t Hill-stars Assist Contorl Activated
|
Item Port Control Not Holding Reduction
Activated Mode Mode
) Solenoid Valve (B) | OFF (Open) ON OFF (Open)
(3) | Pressure Haldig (C) | OFF (Open) +— +—
(6) Solenoid Valve (F) OFF (Open) — —
Front | (7) | Pressure.Redustion | (G) | OFF (Close) +— —
Brake | (10) | Solenoid Valve (J) | OFF (Close) — —
Wheel | Right — — Hold Reduce
Cylinder
Pressure| Left — — Hold Reduce
(4) | Pressure Haldig (D) | OFF (Open) +— —
(5) Solenoid Valve (E) OFF (Open) +— +—
Rear | (8) | Pressure.Redustion | (H) | OFF (Close) — —
Brake | (9) | Solenoid Valve 0) OFF (Close) — —
Wheel | Right — — Hold Reduce
Cylinder
Pressure| Left — — Hold Reduce
Pump OFF — —
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13. DAC Function

Outline of DAC

® When the vehicle is descending a steep hill and engine brake alone cannot provide a sufficient
deceleration force while the transaxle is in the L or R range, the DAC effects 4-wheel brake control to
maintain a constant, low vehicle speed. Thus, the vehicle is able to descend in a stable manner without
causing the wheels to become locked.

® \When the vehicle descends a steep hill without the DAC, the driver must pay close attention to the brake
and accelerator pedals operation. However, with the DAC, the driver can concentrate on the steering
operation, without accelerator and brake pedals operation.

® The DAC enables the vehicle to realize a high level of stability because it can descend a slippery hill at
low speeds without causing the wheels to become locked.

No Braking and
No Accelerating

= Unstable Spee
o=
R

=

With DAC Without DAC

01NCH80Y
® The DAC operates when all of the following conditions have been met:

® DAC switch is ON.
® Shift lever is in the L or R position.

DAC Operation Condition
P ® Accelerator pedal and brake pedal are not depressed.

® Descending aill at a vehicle speed of 25 km/h (16 mph) or less.
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DAC Operation

Based on the information provided by various sensors, switches, and ECM, the skid control ECU
determines the conditions that enable the DAC operation. Then, the skid control ECU controls the fluid
pressurehat is generated by the pump and applies it by way of the solenoid valve to the brake wheel cylinder
of each wheel in the following 3 modes: pressure reduction, pressure holding and pressure increase modes

® The skid control ECU computes the vehicle speed, travel direction, and the gradient of the hill in
accordance with the signals that are input by the speed sensor and the yaw rate & deceleration sensor
and effects brake control to attain the target vehicle speed. The target vehicle speed is determined by the
direction of the vehicle.

Travel Direction Target Vehicle Speed
Forward 5-7 km/h (3 - 4 mph)
Backward 3 -5km/h (2 - 3 mph)

e During the DAC operation, the skid control ECU outputs signals to the stop light relay to cause the stop
light to turn ON, and to the combination meter to cause the slip indicator light to blink.

® The DAC dose not operate under the condition described below even if the DAC switch is turned ON;
In this case, the DAC indicator light blinks to alert the driver.

- The shift lever is in a position other than L or R.
- In the event of malfunction in the DAC system.
- The temperature of the brake actuator rises, causing the DAC operation to stop.

e Under the conditions described below, the DAC operates. However, the DAC indicator light blinks to
alert the driver.

- If the DAC switch is turned OFF during the DAC operation, the hydraulic pressure decreases
gradually to stop the DAC operation.
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p System Diagram«

Brake Actuator

Speed Sensors—— = = Master Cylinder Cut
| . Solenoid Valve (2)
! .| Solenoid
_ _ ! Relay
Stop Light Switch —————= ~| Solenoid Valve (8)

. | . Master Cylinder
DAC Switch ————— Pressure Sensor

| Skid Control
! ECU
| Pump Motor
Stop Light Relay |« , :
i Y ! ! Motor Relay
' i i i
Stop Light ! ; = Motor Cut Relay
N can,
CAN L
Combination Meter —
. . : Accelerator Pedal Position
Slip Indicator Light Sensor
DAC Indicator Light e ECM
Multi Buzzer Park/Neutral Position
Switch
Yaw Rate & Deceleration Sensc_’;'_‘
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p Pressure Increase Modegq
From Master Cylinder

From Master Cylinder

L Pressure Senso
Port (A) _‘ ’— Port (B)
Port (E)
" | @)
Q.
S
>
(o
&
©
Port (G 2 _ Port (3)
(%] -
Q
nd
9) (10)
Port (1)
1 1 _L |
L| |J @l |J
Front Left Rear Right Rear Left  Front Right omeHTY
DAC Activated
ltem port| DAC Not Increase Holding Reduction
Activated Mode Mode Mode
1) Master Cylinder Cut | (A) | OFF (Open) ON* z —
(2) Solenoid Valve (B) | OFF (Open) ON* — —
(6) Solenoid Valve (F) | OFF (Open) — ON (Close) +—
Front () Pressure.Bedugtion | (G) | OFF (Close) +— +— ON (Open)
Brake (10) Solenoid Valve (J) | OFF (Close) — +— ON (Open)
Wheel | Right — — Increase Hold Reduce
Cylinder
Pressure | Left — — Increase Hold Reduce
4 Pressure Haldiy (D) | OFF (Open) — ON (Close) +
(5) Solenoid Valve (E) | OFF (Open) +— ON (Close) +—
Rear (8) Pressure.Redugtion | (H) | OFF (Close) +— +— ON (Open)
Brake 9) Solenoid Valve () | OFF (Close) + — ON (Open)
Wheel | Right — — Increase Hold Reduce
Cylinder
Pressure| Left — — Increase Hold Reduce
Pump OFF ON +— —

*: The solenoid valve controls the hydraulic pressure between “open” and “close” according to the operating

condition by adjusting continually.
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14. Engine Output Control

During a TRAC, Auto LSD or VSC operation, the skid control ECU outputs a engine output control signal
to the ECM. Upon receiving this signal, the ECM affects throttle control to regulate the engine output.

High
Vehicle
Condition

(Front Wheel Skid or
Rear Wheel Skid Level)

Low

High
Engine
Torque

Low

High
Brake Wheel

Cylinder Fluid
Pressure*

Low

(a): Start of engine control
(b): Start of brake control

(c): Brake control completed
(d): Engine control completed

(@) (b) © @

_______________________________________________________________

______________________________________________________________

Time

Time
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*. The wheel cylinder that activates varies depending on the condition of the vehicle.

15. Initial Check

After the ignition switch is turned ON, and the vehicle attains an approximate speed of 6 km/h (4 mph) or
more, the skid control ECU performs the initial check.
The functions of each solenoid valve and pump motor in the brake actuator are checked in order.
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16.

Self-diagnosis

General

e [f the skid control ECU detects a malfunction in the brake control system (ABS with EBD, Brake Assist,

TRAC, Auto LSD, VSC, Hill-start Assist Control and DAC), the ABS, brake system, VSC warning lights
or slip indicator light that corresponds to the function in which the malfunction has been detected
indicates or lights up as indicated in the table below to alert the driver of the malfunction.

O: Light ON  —: Light OFF
, Hill-start
Item ABS | EBD ira_‘;i TRAC | VSC Lg‘gfl Assist | DAC*3
s Control*2
ABS Warning Light| O O O — — — — —
Brake §stem. w4 . . . . o
Warning Light o O >
VSC Warning Light| O O O O O O O O
Slip Indicator Light| O O O O O O O O

*1: Only for 2WD Models

*2: Only for Models with Hill-start Assist Control Function
*3: Only for Models with DAC Function

*4: Only for Models with 16 in. Ventilated Disc

F

At the same time, the DTCs (Diagnostic Trouble Codes) are stored in memory. The DTCs can be read
by connecting a hand-held tester, or by connecting the SST (09843-18040) to the TC and CG terminals
of the DLC3, and observing the blinking of the ABS warning light and VSC warning light.

This system has a sensor sighal check (test mode) function. This function is activated by connecting a
hand-held tester, or pnnecting the SST (09843-18040) to the TS and CG terminal of the DLCS3. This
check function performs yaw rate sensor zero point calibration, deceleration sensor zero point
calibration, yaw rate sensor check, master cylinder pressure sensor check, steering angle sensor check
and speed sensor check.

If the skid control ECU detects a malfunction during a sensor signal check, it stores the DTCs in its
memory. These DTCs can be read during a sensor check operation by connecting a hand-held tester ol
connecting th&ST (09843-18040) to the TC and CG terminals of the DLC3 and observing the blinking

of the ABS warning light or the VSC warning light.

If the CAN has a communication error at ECUs or sensors, multiple DTCs are output simultaneously to
indicate the malfunction location.
or details of the DTCs that are stored in skid control ECU memory and the DTCs that are output through

the sensor signal check functions, see the 2006 RAV4 Repair Manual (Pub. No. RMO1M1U).
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Fail-safe

In the event of a malfunction in the ABS and/or Brake Assist controls, the skid control ECU prohibits
the ABS, Brake Assist, TRAC, VSC, Auto LSD, Hill-start Assist Control and DAC operations.

In the event of a malfunction in the TRAC, Auto LSD and/or VSC, the skid control ECU prohibits the
TRAC, Auto LSD and VSC operation.

In the event of a malfunction in the EBD control, the brake system is operated as long as possible even
if the ABS control is prohibited. If the EBD control becomes impossible, the brake system warning light
illuminates to inform the driver of that. In this case, the brake system is operated in the same condition
as the brake system without the brake control system (ABS with EBD, Brake Assist, TRAC, Auto LSD,
VSC, Hill-start Assist Control and DAC).

If a communication malfunction occurs between the skid control ECU and the steering angle sensor, the
yaw rate & deceleration sensor or ECM, the skid control ECU stops the TRAC, Auto LSD, VSC,
Hill-start Assist Control and DAC.

When the ECM detects the DTC, it will disable the TRAC, Auto LSD, VSC, Hill-start Assist Control
and DAC control.



