BODY ELECTRICAL — SMART ENTRY & START SYSTEM BE-89

B START FUNCTION

1.

General

On the models without the smart entry & start system, the ignition key is inserted into the key cylinder
and turned to switch the ignition switch position from the OFF position to the ACC, IG-ON or START
position.

On the models with the smart entry & start system, it is operated simply by pressing the push-type engine
switch while carrying the key. The main body ECU turns OFF and ON the ACC, IG1, IG2 or ST CUT
relays to switch the power source mode.

This function has different power source mode patterns to suit the brake pedal condition and shift lever
position, or clutch pedal condition. For details, see page BE-97.

Along with the adoption of the start function, an engine cranking hold function is used.

With Smart Entry & Start System Without Smart Entry & Start System

OINBE17Y
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2. Major Difference

The major differences between the start function and conventional ignition key function are as follows.

Model New Previous

Function Start (Push Button) Conventional Ignition Key

Switch Engine Switch Ignition Switch

Ié}e,ﬁn der — Ignition Key Cylinder

® With a built-in transponder chip for the
. o . ine i bili t
With a built-in transmitter for the smart engme 1mm$) : R em

Key ® With a built-in transmitter for the

entry & start system .
wireless door lock remote control
system

Rela Four Relays Three Relays

Y (ACC, IG1, IG2, and ST CUT Relays) (IG1, IG2, and ST Relays)

Power Relay . - .

Control Main Body ECU Contact Type Ignition Switch
Restricts the operation of the engine switch | Restricts the starting of the engine unless
unless the certification ECU recognizes the | the transponder key ECU recognizes the
ID code of the key. ID code of the key.

Security Restricts the unlocking of the steering lock | A steering lock mechanism mechanically
unless the steering lock ECU receives | restricts the movement of the steering in
permissive signals from the certification | unison with the movement of the key
ECU. cylinder.

p Power Source Circuit

Start System

- ~ ACC Relay Ignition Key Cylinder
T ® Ignition Switch
—fo o
IG1 Relay / ST To each system
Engine T | o T
Switch =t : T
O p| Main Body IG2 Relay / IG1Relay
ECU e o AT ——
—o o1 ?
—to of—
ST CUT Relay IG2 Relay
T
g —— TRT—
ST Relay ST Relay
|

285BE62

Conventional Ignition Key System
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3. System Diagram

The main body ECU controls the start function. The system diagram below shows the components of the
function.

Engine Switch

® Transponder Key Amplifier
Engine Switch

Position Signal
—_————P

ID Code Signal*!

= ACC Relay

Stop Light Switch*2 —

= IGI1 Relay
Combination Meter .
® Vehicle Speed Signal ggg Body
» [G2 Relay
Steering | ST CUT Relay —{ ST Relay
Lock ECU o

CAN
(Middle Speed Bus)

Local
Communication

(—._Jﬁ
ID Code Box
_ | Front Room
y g\f/lilgﬁigtart | Oscillator
Clutch Start
Switch*3 Certification » | Luggage Room
E E E ECU Oscillator 2 :
CAN
(Main Bus) ; -
\DLC3 - Tuner Key
-

*1: Only when the key battery is low.
2, Only for A/T Models OINBES6Y
#3. Only for M/T Models
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4. Layout of Main Components

Engine Switch
® Transponder
Key Amplifier

ID Code Box

Engine ECU

4

Main Body ECU

Clutch Start Switch
(Only for M/T Models)

LHD Models 0INBES3Y

Tuner

Luggage Room Oscillator

LHD Models OINBESIY
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5. Function of Main Components

Component

Function

Engine Switch
® Transponder Key
Amplifier

® Transmits the engine switch signal to the main body ECU.

® Informs the driver of a power source mode or system abnormality with
the illumination state of the indicator light.

® Receives the ID code and transmits it to the certification ECU when the
key battery is low.

Key

Receives the signals from oscillators and returns the ID code to the tuner.

Room Oscillator
® Front and Luggage

Receives a request signal from the certification ECU and forms the
actuation area in the vehicle interior.

Tuner

Receives the ID code from the key and transmits it to the certification
ECU.

Main Body ECU

® Switches the power source modes in four modes (OFF, ACC, IG-ON,
START) in accordance with the shift position and the state of the stop
light switch, or the state of the clutch start switch.

® Controls the start function in accordance with the signals received from
the switches and each ECU.

Certification ECU

Certificates the ID code received from the tuner and transmits the
certification results to the ID code box and steering lock ECU.

Stop Light Switch*!

Outputs the state of the brake pedal to the main body ECU.

Clutch Start Switch*2

Outputs the state of the clutch pedal to the main body ECU via engine
ECU.

Receives the steering unlock or engine immobilizer unset request signal

ID Code Box from the certification ECU, certifies them, and transmits each unset signal
to the steering lock ECU or engine ECU.
® Receives the engine start request signal from the main body ECU, turns
Engine ECU ON the ST relay, and starts the engine.

® Receives the signal from the ID code box and performs engine ignition
and injection.

#1. Only for A/T Models
*#2: Only for M/T Models
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6. Construction and Operation

Engine Switch
The engine switch consists of the momentary type switch, two color (amber, green) LEDs, and transponder
key amplifier.
® The amber and green LEDs are for the indicator light.

® The driver can check the present power source mode and whether the engine can start or not in accordance
with the illumination state of the indicator light.

® When the main body ECU detects an abnormality in the start system while the engine is running, it makes
the amber indicator light flash. If the engine stopped in this state, it might not be possible to restart it.

» Circuit Diagram «

Indicator Light

ENGINE

START
STOP

Transponder Key
Amplifier

263BE05

p Indicator Light Condition «

285BE66

Indicator Light Condition

Power Source Mode/

Brake pedal not depressed*!

Brake pedal depressed with

Condition or clutch pedal not depressed *2 Sh;{ltltlsgf;:ezla;‘fi;;re:i;*izor
OFF Turn OFF Turn ON (Green)
ACC, IG-ON Turn ON (Amber) Turn ON (Green)
Engine Running Turn OFF Turn OFF

Steering Lock not Unlocked or
Clutch Switch Malfunction*2

Flash (Green) for 15 seconds

Flash (Green) for 15 seconds

Start System Malfunction

Flash (Amber) for 15 seconds

Flash (Amber) for 15 seconds

*1: Only for A/T Models
*2: Only for M/T Models
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Main Body ECU

The main body ECU consists of the IG1 and IG2 relay actuation circuits, CPU, and hold circuit.

® The hold circuit is installed to prevent the power supply to the relays from being cut off when an
abnormality occurs in IG1 and/or IG2 relay actuation circuits during driving.

Main Body ECU IG1 Relay
i IG1 Relay
i Actuation Circuit :
| Hold ‘j |
.| cpy |Hold Hold Circuit o
! Cancel |
| . T IG2Relay

263BE138 E
~— Service Tip N

The main body ECU constantly stores the present power source mode in its memory. Therefore, if
the power to the main body ECU is interrupted due to the removal of the battery, the main body ECU
restores the power source mode after the battery is reconnected.

For this reason, if the battery is removed when the power source mode is in the mode other than OFF,
the power source mode will be restored to the vehicle at the same time the power source mode is
restored to the main body ECU (by reconnecting the battery).

Therefore, before remove or disconnect the battery, make sure to select the power source mode to
OFF.
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Steering Lock System

Along with the use of the smart entry & start system, a steering lock system which uses a lock /unlock motor
to lock and unlock the steering wheel is used. This system mainly consists of the steering lock assembly,
main body ECU, certification ECU and ID code box.

® The steering lock ECU is integrated in the steering lock assembly, and it controls the lock bar operation
in the steering lock assembly through the control of the lock/unlock motor.

® The steering lock ECU detects the position (lock/unlock) of the lock bar and transmits this information
to the main body ECU and certification ECU.

® [n this system, the certification ECU determines whether to lock or unlock the steering wheel based on
communication with the main body ECU. Then, the certification ECU sends the lock or unlock request
signal to the steering lock ECU through the ID code box. Upon receiving the signal, the steering lock
ECU operates the lock/unlock motor to lock or unlock the steering wheel.

p System Diagram «
Steering Lock Assembly
, - - - - - - - - - - - - - = ~
| \
| | Power Supply for
| | Lock Motor Engine Switch
i Engine
| I Lock Bar Position Signal g
Power Supply f . -
[ Lock/Unlock] ey e | - san /" O
| Motor - | Main Body 1gna ES'%%IISJTE
| | ECU STOP
I
| |
! Steering Lock I
| ECU ! Local
| ek Bar Posi I Communication Certification
ock Bar Position [ ———(
Il Lock/Unlock Detection Signal ECU
I | Detection - !
I'| Switch !
| I
| |
I ' » ID Code Box
| I
| |
| )
N

285CH45

~ Service Tip

It is not possible to replace only the steering lock ECU in the steering lock assembly. Therefore, if
a malfunction occurs in the ECU, the entire steering lock assembly must be replaced.

~— Service Tip

After recharging a depleted battery, the engine may not start the first time (due to the steering lock
ECU not correctly detecting the lock bar position).

When this happens, turn off all vehicle power supplies (ACC=0FF, IG=0FF), open and close the
doors, and then start the engine again.
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7. Start Function Operation

General

® When the driver enters the vehicle with the key carried in the driver’s possessions, and the certification
ECU recognizes the ID code of the key, the main body ECU authorizes the operation of the engine switch.
As aresult, the power source mode changes to the mode selected at the engine switch.

® Start function has different power source mode patterns to suit the brake pedal condition and shift lever
position, or clutch pedal condition.

#1
Pattern Clﬁtrjkll(zz Pzzlal Shift Lever*! Power Source Mode Pattern
A When the engine switch is pushed once
ine switch is pu .
S D d P or N Positi
[Beé_ggie epresse or oston o OFF — IG-ON (After the engine is started)
B . . oo
[See page P Position Each time the engine switch is pushed.
BE10 2g] ® OFF —+ ACC — IG-ON — OFF
ool Not Depressed
[See page Except P Each time the engine switch is pushed.
BE10d] Position | ® OFF — ACC — IG-ON — ACC
D When the engine switch is pushed in the IG-ON
[See page — P Position mode.
BE-104] ® [G-ON (Engine is started or not started) —+ OFF
E*l Excent P When the engine switch is pushed in the IG-ON
[See page — Positli)on mode.
BE-104] ® [G-ON (Engine is started or not started) —+ ACC

*1: Only for A/T Models
*2: Only for M/T Models

® After approximately 1 hour elapses with the power source mode in ACC, the power source control ECU
will automatically turn off the power.

® When the key battery is low, the start function can be made to operate by holding the TOYOTA mark
of the key against the engine switch. For details, see page BE-105.

® The tables on the next page show the transition of the power source modes.
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p Transition of Power Source Mode (A/T Model)

P Position N Position Except P & N Positions
Power Engine Engine SW@tCh Engine | Engine Switch | Engine | Engine Switch
Source Switch Pushed with After | gsiop | Pushedwith | g o | Pushed with
Mode Brake Pedal 1 hour wite Brake Pedal witc Brake Pedal
Pushed Depressed Pushed Depressed Pushed Depressed
OFF g ﬁ
ACC I H
IG-ON
START

—> : Transition OINBEO4Y

: Only when the key certification is OK
mm) : Only when the vehicle is stopped

p Transition of Power Source Mode (M/T Model) «

. Engine Switch
P
: ower lsinglng Pushed with After
ource witc Clutch Pedal 1 hour
Mode Pushed Depressed
OFF
ACC H l {Ji
v
IG-ON
START

|:> : Transition 00SBE99Y

: Only when the key certification is OK

» : Only when the vehicle is stopped
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Pattern A: OFF — IG-ON (After the engine is started)

Step System Operation

a) The driver enters the vehicle with the key carried in the driver’s possessions.

When the driver presses the engine switch once with the following conditions satisfied, the main
body ECU recognizes the engine switch signal and transmits the key certification request signal
to the certification ECU.

b) ® Shift position is “P”*1,

® Brake pedal depressed*!.

® Clutch pedal depressed™2.

® Power source mode is in “OFF”.

The certification ECU receives the key certification request signal and transmits a request signal
to the front/luggage room oscillators. These oscillators then transmit the request signal.

c)

d) The main body ECU turns ON the green indicator light of the engine switch.

At the moment the key receives the request signal, it returns to the tuner an ID code that includes
the response code.

e)

f) The tuner receives this code and transmits it to the certification ECU.

The certification ECU judges and certifies the ID code, and transmits a key certification OK
signal to the main body ECU.

h) After receiving the key certification OK signal, the main body ECU turns ON the ACC relay.

2

'd N\
b h
Stop Light Switch*! ;» ) > ACC Relay
\//\‘AV\\/ Main Body ECU
-
. Y Neutral Start Switch?
g) or
Local Clutch Start Switch*2
Communication
b)
Tuner D =( gér[tjification } Engine ECU
L CAN
e)
M c) c)
¢ Y Y
;:'3:1 ¢ Front/Luggage
= 4:‘ Room Oscillators
= c)
Key

0INBES7Y

*#1: Only for A/T Models
*#2: Only for M/T Models
(Continued)
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Step System Operation

i) The main body ECU turns ON the ACC relay, and then turns ON the IG1 and IG2 relays.

. The certification ECU checks that the power source mode has switched from OFF to IG-ON,

D and transmits a steering unlock request signal to the main body ECU and ID code box.

k) The main body ECU receives this signal and supplies power to the steering lock ECU.

D The steering locl§ ECU receives the steering unlock request signal via the ID code box, and
releases the steering lock.

m) After c'h.ecking the steering unlock condition, the certification ECU transmits an engine
immobilizer unset request signal to the ID code box.
The ID code box certifies the engine immobilizer unset signal of the certification ECU,

n) transmits the engine immobilizer unset request signal to the engine ECU, and unsets the engine
immobilizer.

4 Y
i
— P  ACC Relay
i)
—P IG1 Relay
Main Body ECU i)
—» IG2 Relay
k) > Steering Lock
ECU
- J L
i) )

Local Communication

m) i), m)
cpe L n) .
Certification Engine
ECU b CodeBox

285BE71

(Continued)
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Step System Operation

0) After checking '[hﬁ.‘, steering is in t.he unlock condition, the main body ECU transmits a starter
request (STSW) signal to the engine ECU.

P) The engine ECU outputs an ST relay (STAR) signal, and actuates the starter.
If the ST relay (STAR) signal cannot be output because the power supplied to the engine ECU

) is low, the main body ECU outputs the ST relay (STAR) signal instead to help actuate the starter.

) When the engine ECU j.udges from the engine speed signal that engine start is completed, it stops
the ST relay (STAR) signal, and stops the starter.

) The main body ECU checks that engine start is completed, and turns OFF the indicator light of

the engine switch.

Engine Switch

Crankshaft Position Sensor
(Engine Speed Signal)

r)

p), 1)
Engine ECU —» ST CUT Relay
r)

(]) Neutral Start
Main Body SWi(t;h*l )
ECU Clutch Start /
Switch*2
ST Relay
0) .
Steering Lock Starter
ECU
Local
\ “/ Communication

285BE72

*#1: Only for A/T Models
*#2: Only for M/T Models




BE-102

BODY ELECTRICAL — SMART ENTRY & START SYSTEM

Pattern B: OFF —+ ACC — IG-ON — OFF

1) OFF —+ ACC
Step System Operation
a) The driver enters the vehicle with the key carried in the driver’s possessions.

b)

When the driver presses the engine switch once with the following conditions satisfied, the
main body ECU recognizes the engine switch signal and transmits the key certification
request signal to the certification ECU.

® Shift position is “P” *1,

® Brake pedal is not depressed*!.

® Clutch pedal is not depressed*2.

® Power source mode is in “OFF”.

c)

When the brake pedal*! or clutch pedal*2 is not depressed, the main body ECU turns ON the
amber indicator light of the engine switch.

d)

The subsequent system operation is the same as d) to h) in pattern “A”. For details, see page
BE-99.

1. Only for A/T Models
*#2: Only for M/T Models

2) ACC —+IG-ON

Step System Operation
2) Wh.en the power source.mode is “ACC” aI:ld the- driver presses the engine switch again, the
main body ECU recognizes the engine switch signal and turns ON the IG1 and IG2 relays.
b) Elée 1sggsequent system operation is the same as j) to n) in pattern “A”. For details, see page
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3) IG-ON — OFF

Step System Operation

When the engine switch is pressed once with the following conditions satisfied, the main

body ECU recognizes the engine switch signal and turns OFF the ACC, IG1 and IG2 relays.

® Shift position is “P” *1,
a) ® Brake pedal is not depressed*!.

® Clutch pedal is not depressed*2.

® Vehicle speed is 0.

® Power source mode is in “IG-ON”.
b) When the power source mode is switched from IG-ON to OFF, the main body ECU turns OFF

the indicator light of the engine switch.
0 If the driver door is opened, the main body ECU receives a signal from the courtesy switch

(for driver door). Then, power supply to the steering lock ECU stops to lock the steering.

4 N a)
Engine Switch - ACC Relay
a)
o —_————
San ) »
STOP > IG1 Relay
Combination Meter a) - a)
—— » Main Body ECU >
® Vehicle Speed Signal Y 1G2 Relay
. a) ¢) ich
Stop Light Switch*! > Courtesy Switc
(For Driver Door)
¢) .
[Steering Lock ECU]<— Engine ECU
L ) CAN T
a)

Neutral Start Switch*!
or
Clutch Start Switch*?2

*#1: Only for A/T Models
*#2: Only for M/T Models 00SBE28Y
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Pattern C: OFF — ACC — IG-ON — ACC

Step

System Operation

a)

The system operations for the power source mode “OFF —+ ACC — IG-ON” are the same as

those in pattern B. For details, see page BE-102.

b)

When the engine switch is pressed once with the following conditions satisfied, the main body
ECU recognizes the engine switch signal and turns off the IG1 and 1G2 relays.

® Shift position is except “P”.

® Brake pedal is not depressed.

® Vehicle speed is 0.

® Power source mode is in “IG-ON”.

Even after the power source mode switches from IG-ON to ACC, the indicator light of the

engine switch remains illuminated in amber.

Engine Switch b) )

o
ENGINE

SSTTAORPT Main Body ECU

b)

Pattern D: IG-ON — OFF

IG1 Relay

1G2 Relay

285BE76

This system operation is the same as IG-ON — OFF for pattern “B”. For details, see page BE-103.

Pattern E: IG-ON — ACC

This system operation is the same as pattern “C”. For details, see above. However, the indicator light of the
engine switch illuminates as follows:

® When the power source mode is switched from IG-ON to ACC, the main body ECU makes the amber
indicator light of the engine switch continue to illuminate.

® When the power source mode is switched from engine running to OFF, the main body ECU turns off the
indicator light of the engine switch.
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When key battery is low

Step System Operation

2) To operate the start system when the key battery is low, hold the TOYOTA mark of the key
against the engine switch while depressing the brake pedal.

b) The main body ECU transmits a key certification request signal to the certification ECU.
The certification ECU does not receive an ID code response from the tuner, so it actuates the

C) o o . .
transponder key amplifier built into the engine switch.

d) The transponder key amplifier outputs an engine immobilizer radio wave to the key.

o) The key receives the radio wave, and returns a radio wave response to the transponder key
amplifier.

f) The transponder key amplifier combines the key ID codes with the radio wave response, and
transmits it to the certification ECU.

) The certification ECU judges and verifies the ID code, and transmits a key certification OK

& signal to the main body ECU. The buzzer in the combination meter sounds at the same time.
After the buzzer sounds, if the engine switch is pressed within five seconds while the brake

h) pedal*! or clutch pedal*? is depressed, the power source mode switches to START as in the
normal condition.
After the buzzer sounds, if the engine switch is pressed within five seconds while the brake

i) pedal*! or clutch pedal*2 is not depressed, the power source mode switches to ACC or IG-ON
as in the normal condition.

*#1: Only for A/T Models
*#2: Only for M/T Models

Key

Engine Switch TOYOTA Mark TOYOTA Mark

| \ | r
SN E_— @

2
Y,

W

A
)

\&/
[6))

\=J

Within 10 mm (0.39 in.) Key
00SBE30Y
h), i) , a), h), i) , ‘

—— | Main Body ECU Stop Light Switch

7o

% g

7

.

p .
g

e L Combination Meter
o | Certification ECU B
) > uzzer
.

00SBE31Y
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8. Diagnosis

The main body ECU can detect malfunctions in the start function when the power source mode is IG-ON.
When the ECU detects a malfunction, the amber indicator light of the engine switch flashes to warn the driver.
At the same time, the ECU stores the 5-digit DTC (Diagnostic Trouble Code) in the memory.

® The indicator light warning continues for 15 seconds even when the power source mode is switched to
OFF.

® The DTC can be read by connecting an intelligent tester II to the DLC3.

® The start function cannot be operated again if a malfunction occurs.

For details, see the RAV4 Repair Manual (Pub. No. RMO1NOE).





