DI-624

DIAGNOSTICS

BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) &

DICA4-01

DTC

Always ON

Malfunction in ECU
VSC TRAC Warning Light Circuit

CIRCUIT DESCRIPTION

Always ON

*Power source circuit

There is a malfunction in the ECU internal circuit. *Skid control ECU

R/SC TRAC warning light circuit

HINT:

If the fail safe function is activated in the VSC system, "VSC OFF” indicator light lights up.

WIRING DIAGRAM
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DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) & DI-625
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check that the ECU connectors are securely connected to the ECU.

YES

o)

Connect the connector to the ECU.

2 Is DTC output for VSC?

Check the DTC on page DI-505 .

@

YES>

Repair circuit indicated by the output code.

3 | Does VSC TRAC warning light go off?

@

YES>

Check for open or short circuit in harness and
connector between ECU-IG fuse and ECU (See
page IN-36).

4 | Check battery positive voltage.

PREPARATION:
Start the engine.
CHECK:
Check the battery positive voltage.
OK:
Voltage: 10 to 16 V

2004 LAND CRUISER (RM1071U)

)

Check and repair the charging system.

Author : Date : 818




DI-626 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

5 | Check operation of the VSC TRAC warning light.

In case of using the hand-held tester:

PREPARATION:

(@) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.

(c) Select the ACTIVE TEST mode on the hand-held tester.

CHECK:

Check that "ON” and "OFF” of the VSC TRAC warning light can be shown on the combination meter on the
hand-held tester.

In case of not using the hand-held tester:
PREPARATION:

(@ Turn the ignition switch OFF.

(b) Disconnect the connector from the skid control ECU.
(c) Turn the ignition switch ON.

CHECK:

Check that the VSC TRAC warning light goes off.

page BE-2).

NG> Check and replace combination meter (See

OK

6 Check for short circuit in harness and connector between combination meter and skid
control ECU, combination meter and DLC1 (See page  IN-36).

NG> Repair or replace harness or connector.

OK

Check and replace skid control ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-627
BRAKE ASSIST (BA) SYSTEM

DICA5-02

ABS Warning Light Circuit

CIRCUIT DESCRIPTION

If the ECU detects trouble, it lights the ABS warning light while at the same time prohibiting ABS control. At
this time, the ECU records a DTC in memory.

Connect terminals Tc and E; of the DLC1 or Tc and CG of DLC3 to make the ABS warning light blink and
output the DTC.

WIRING DIAGRAM
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DI-628 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

HINT:
Troubleshoot in accordance with the table below for each trouble symptom.

ABS warning light does not light up *1

*2

ABS warning light remains on
*1: Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

*2: After inspection with step 4, start the inspection from step 5 in case of using the hand-held tester and
start from step 6 in case of not using hand-held tester.

1 | Check operation of the ABS warning light.

PREPARATION:

(@) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.

(c) Select the ACTIVE TEST mode on the hand-held tester.

CHECK:

Check that "ON” and "OFF” of the ABS warning light can be shown on the combination meter on the hand-
held tester.

OK> Check and replace skid control ECU.

NG

2 | Does the warning lights other than ABS warning light come on?

meter assembly.

YES> Repair ABS warning light bulb or combination

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS

BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) & DI-629

3 | Check IG1 No. 1 relay.

BE 1840
R15257
R15258

F00044

OK

PREPARATION:

Remove the IG1 No. 1 relay from the engine room J/B.

CHECK:

Check continuity between the IG1 No. 1 relay terminals listed

in the table below.
OK:

Terminals 3 and 4

Continuity

Terminals 1 and 2

Open

CHECK:

(@) Apply battery positive voltage between terminals 3 and 4.
(b) Check continuity between terminals.

OK:

| Terminals 1 and 2 |

Continuity

NG> Replace 1G1 No. 1 relay.

Check for open circuit in harness and connector between IG1 No. 1 relay and combination meter

(See page IN-36).
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DI-630 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

4 | Check that the ECU connectors are securely connected to the ECU.

NO> Connect the connector to the ECU.

YES

5 | Check operation of the ABS warning light (See step 1).

OK> Check and replace skid control ECU.

NG
~_—

6 Is DTC output?

Check the DTC on page DI-505 .

YES> Repair circuit indicated by the output code.

@

7 Check for short circuit in harness and connector between ABS warning light and skid
control ECU (See page IN-36).

NG> Repair or replace harness or connector.

@

Check and repair skid control ECU.
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DIAGNOSTICS

BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) &

DI-621

DICA3-01

DTC

Always ON

Malfunction in ECU

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition

Trouble Area

Always ON

Either of the following 1. or 2. is detected:
1. The ECU connectors are disconnected from the ECU.
2. There is a malfunction in the ECU internal circuit.

JBattery
AC regulator
*Power source circuit

#Skid control ECU

HINT:

The hand-held tester may not be used when the ECU is abnormal.

WIRING DIAGRAM

ABS & BA & TRAC

Combination Meter Cowl Side J/B RH & VSC ECU
12 5 4 R-L A
C10) SB 3 3A - (A4l WA
22
ABS B-R @44] 162
,',,I o Cowl Side J/B RH
10 B 7 MET
1€ 'c@ 3Q
22 IGN 4 B-R
1(c1 3B —CE—
C—Q Engine Room J/B
1 AM2 9 ;
Cowl Side J/B LH
SB —1C 1B =
10 41 Ja
8 [TxT Cowl Side J/B LH —‘ A
7\ IG1 No.2 Relay 37 B L5
W-R 118 B-R
mm 2E
1 2 )C Ignition SW
ECU-IG1 18
S e e e TR
SO~CT3 - Oﬁ 5
BR
1 AM1 39 |
B-R 1 IG1
B-W
s ,’A;;?‘ IG1
JB No.2 ALT W-B W-B ) GND4
> 3 w |We 8
BG (o MAIN | )@ — WW-BA4) GND3
13 W.B 31
FL Block =+ »(2B) "2 (padl N1
E = Battery| I | \E IF : we B
T Cowl Side J/B LH _@ GND2
F17750 =
2004 LAND CRUISER (RM1071U)
Author : Date : 814



DI-622 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check that the ECU connectors are securely connected to the ECU.

NO> Connect the connector to the ECU.

YES

2 Is DTC output?

Check the DTC on page DI-505 .

YES> Repair circuit indicated by the output code .

@

3 | Does ABS warning light go off?

connector between ECU-IG fuse and ECU (See
page IN-36).

YES> Check for open or short circuit in harness and

@

4 | Check battery positive voltage.

PREPARATION:
Start the engine.
CHECK:
Check the battery positive voltage.
OK:
Voltage: 10 to 14 V

NG> Check and repair the charging system.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-623
BRAKE ASSIST (BA) SYSTEM

5 | Check operation of the ABS warning light.

In case of using the hand-held tester:

PREPARATION:

(@) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.

(c) Select the ACTIVE TEST mode on the hand-held tester.

CHECK:

Check that "ON” and "OFF” of the ABS warning light can be shown on the combination meter by the hand-
held tester.

In case of not using the hand-held tester:

PREPARATION:

(@ Turn the ignition switch OFF.

(b) Disconnect the connector from the skid control ECU.

(c) Using a service wire, connect terminal WA of the skid control ECU harness side connector and body

ground.
(d)  Turn the ignition switch ON.
CHECK:

Check that the ABS warning goes off.

6 Check for short circuit in harness and connector between combination meter
and skid control ECU, combination meter and DLC1 (See page
IN-36 ).

@

Check and replace skid control ECU.

page BE-2).

OK> Check and replace combination meter (See

NG> Repair or replace harness or connector.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-649
BRAKE ASSIST (BA) SYSTEM

DICAB-01

Brake Warning and VSC Buzzer Circuit

CIRCUIT DESCRIPTION

The brake warning and VSC buzzer sounds while the accumulator pressure is abnormally low or an ab-
normality casing low fluid pressure occurs VSC is activated.

WIRING DIAGRAM
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INSPECTION PROCEDURE

HINT:

Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

1 | Check operation of the brake warning and VSC buzzer.

PREPARATION:

(@) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.

(c) Select the ACTIVE TEST mode on the hand-held tester.

CHECK:

Check that brake warning and VSC buzzer sounds "ON” and "OFF” with the hand-held tester.

2004 LAND CRUISER (RM1071U)

OK> Check and replace skid control ECU.
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DI-650 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

2 Check brake warning and VSC buzzer.

PREPARATION:
1 Disconnect the brake warning and VSC buzzer connector.

CHECK:

Apply battery positive voltage to terminals 1 and 2 of the brake
warning and VSC buzzer connector. Check that the brake warn-
ing light comes on and the VSC buzzer sounds.

F02192

NG> Replace brake warning and VSC buzzer.

@

3 [ Check for open and short circuit in harness and connector between skid control
ECU and brake warning and VSC buzzer (See page IN-36).

@

Check and replace skid control ECU.

NG> Repair or replace harness or connector.
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DIAGNOSTICS

BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) &

DI-635

DICA7-02

BRAKE Warning Light Circuit

CIRCUIT DESCRIPTION

The BRAKE warning light lights up while the brake fluid is insufficient and EBD is abnormal.

WIRING DIAGRAM
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DI-636 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check parking brake switch circuit (See page BE-63).

NG> Repair or replace parking brake switch circuit.

@

2 | Check brake fluid level warning switch circuit (See page BE-63).

NG Repair or replace brake fluid level warning
switch circuit.

@

3 |[Is DTC output for ABS?

YES> Repair circuit indicated by the output code.

@

4 [ Do the warning lights other than BRAKE warning light come on?

YES> Go to step 6.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-637
BRAKE ASSIST (BA) SYSTEM

5 | Check IG1 No. 1 relay.

PREPARATION:

Remove the IG1 No. 1 relay from the engine room J/B.
22— CHECK:

Check continuity between the IG1 No. 1 relay terminals listed
in the table below.

OK:

Terminals 3 and 4 Continuity

Terminals 1 and 2 Open

CHECK:

(@) Apply battery positive voltage between terminals 3 and 4.
(b) Check continuity between terminals.

OK:

| Terminals 1 and 2 | Continuity

BE 1840
R15257
R15258

F00044

NG> Replace 1G1 No. 1 relay.

OK

Check for open circuit in harness and connector between IG1 No. 1 relay and combination meter
(See page IN-36).

6 | Check that the ECU connectors are securely connected to the ECU.

NO> Connect the connector to the ECU.

YES

2004 LAND CRUISER (RM1071U)
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DI-638 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

7 | Check BRAKE warning light.

Check if that the open circuit in the combination meter circuit (See page BE-58).

meter assembly.

NG> Repair brake warning light bulb or combination

OK

8 Check for short circuit in harness and connector between brake warning light and skid
control ECU (See page IN-36).

NG> Repair or replace harness or connector.

OK

Check and repair skid control ECU.

2004 LAND CRUISER (RM1071U)
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DI-528 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DIC95-01

DTC |co226/21-co256/24 | ABS Solenoid Circuit

CIRCUIT DESCRIPTION

This solenoid goes on when signals are received from the ECU and controls the pressure acting on the wheel
cylinders thus controlling the braking force.

DTC No. DTC Detecting Condition Trouble Area
C0226 / 21 Open or short in SFRH or SFRR circuit continues for 0.015 | *Hydraulic brake booster
sec. or more. HSFRH or SFRR circuit
C0236 / 22 Open or short in SFLH or SFLR circuit continues for 0.015 | *Hydraulic brake booster
sec. or more. HSFLH or SFLR circuit
C0246 / 23 Open or short in SRRH or SRRR circuit continues for 0.015 | *Hydraulic brake booster
sec. or more. H*SRRH or SRRR circuit
C0256 / 24 Open or short in SRLH or SRLR circuit continues for 0.015 | *Hydraulic brake booster
sec. or more. HSRLH or SRLR circuit

2004 LAND CRUISER (RM1071U)
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DI-529

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM
WIRING DIAGRAM
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DI-530 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check hydraulic brake booster solenoid.

PREPARATION:
Disconnect the 2 connectors from the hydraulic brake booster.
CHECK:
Check continuity between terminals A43 - 4 and A45 - 1, 2, 3,
4,7, 8,9 and 10 of the hydraulic brake booster connector.
OK:
Continuity
HINT:
Resistance of each solenoid at 20 °C (68 °F):
SFRH, SFLH, SRRH, SRLH: 6.95to 7.45 Q
SFRR, SFLR, SRRR, SRLR: 2.00 to 2.40 Q

NG> Replace hydraulic brake booster.

OK

2 | Check for open and short circuit in harness and connector between skid control
ECU and actuator (See page IN-36).

NG> Repair or replace harness or connector.

OK

If the same code is still output after the DTC is deleted, check the contact condition of each con-
nection. If the connections are normal, the ECU may be defective.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-531
BRAKE ASSIST (BA) SYSTEM

DIC98-02

DTC | co27s/11,co279/12 |ABS Solenoid Relay Circuit

CIRCUIT DESCRIPTION

This relay supplies power to each ABS solenoid. After the ignition switch is turned ON, if the initial check is
OK, the relay goes on.

DTC No. DTC Detecting Condition Trouble Area

Conditions 1. and 2. continue for 0.2 sec. or more:

1. ECU terminal IG1 voltage is 9.5 V to 17.0 V and the
solenoid relay is ON, however, the contact point of the

C0278/11 solenoid relay is OFF.

2. With solenoid relay ON, ECU terminal IG1 voltage be-
comes 9.5 V or less and the contact point of the sole-
noid relay does not become ON.

*ABS solenoid relay
*ABS solenoid relay circuit

Immediately after ECU terminal IG1 becomes ON, and
solenoid relay is OFF, however, when the condition that
the solenoid relay due to the contact point is ON continues
for 0.2 sec. or more.

C0279/12

WIRING DIAGRAM
Refer to DTC C0226/21 on page DI-528 .

INSPECTION PROCEDURE

HINT:
Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

1 | Check ABS solenoid relay operation.

PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the ACTIVE TEST mode on the hand-held tester.
CHECK:
Check the operation sound of the ABS solenoid relay when operating it with the hand-held tester.
OK:
The operation sound of the ABS solenoid relay should be heard.

OK> Go to step 6.

2004 LAND CRUISER (RM1071U)
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DI-532

DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

2 | Check voltage between terminals 1 and 2 of engine room J/B (for ABS solenoid
relay).
1 Engine Room J/B PREPARATION:
Remove the ABS solenoid relay from the engine room J/B.
) CHECK:
Measure the voltage between terminals 1 and 2 of the engine
) room J/B (for ABS solenoid relay).
OK:
Voltage: 10 to 14 V
2 F04447 NG> Check and repair harness or connector.
OK
3 | Check ABS solenoid relay.

BR5403
R15254
R15255

F00042

2002

AND CRUISER (RM1071U)

CHECK:

Check continuity between each terminal of the ABS solenoid
relay.

OK:

Continuity

Terminals 4 and 6
(Reference value 80 Q)

Terminals 2 and 3 Continuity

Terminals 1 and 3

Open

CHECK:
(@) Apply battery positive voltage between terminals 4 and 6.
(b) Check continuity between each terminal of the ABS sole-

noid relay.
OK:
Terminals 2 and 3 Open
Terminals 1 and 3 Continuity

Replace ABS solenoid relay.

<)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-533

BRAKE ASSIST (BA) SYSTEM

4 [ Check continuity between terminals 3 of ABS solenoid relay and terminal AST of
skid control ECU.

CHECK:
Check continuity between terminal 3 of the ABS solenoid relay
and terminal AST of the skid control ECU.
OK:
Continuity
HINT:
There is resistance of 33 = 3 Q between terminals 4 of connec-
tor A43 and terminal 1 of connector A44.

ABS Solenoid
Relay

Brake
Booster

draulic brake booster.

NG> Repair or replace harness, connector or hy-

F02839

OK

5 [ Check for open and short circuit in harness and connector between ABS sole-
noid relay and skid control ECU (See page IN-36).

NG> Repair or replace harness or connector.

OK

If the same code is still output after the DTC is deleted, check the contact condition of each con-
nection. If the connections are normal, the ECU may be defective.
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DI-534 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

6 | Check for open circuit in harness and connector between AST of hydraulic brake
booster and AST of skid control ECU (See page  IN-36).

NG> Repair or replace harness or connector.

OK

Replace hydraulic brake booster or  skid con-
trol ECU.
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DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) & DI-535
BRAKE ASSIST (BA) SYSTEM

DIC99-01

DTC C1201/51 Engine Control System Malfunction

CIRCUIT DESCRIPTION

If trouble occurs in the engine control system, the ECU prohibits TRAC and VSC control.

DTC No. DTC Detecting Condition

Trouble Area

Conditions 1. and 2. continue for 5 sec.:
C1201/51 1. Engine speed: 500 rpm or more.

2. Atrouble signal in the engine control system is input.

Engine control system

INSPECTION PROCEDURE

1 | Check the DTC for the engine (See page

DI-3).

D

Repair engine control system according to the
output code.

*2

Check for ECM connected to malfunction in-
dicator light.

*1: Qutput NG code
*2: Malfunction indicator light remains ON

2004 LAND CRUISER (RM1071U)
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DI-536

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

DIC9A-01

DTC

C1203 /53

ECM Communication Circuit Malfunc-
tion

CIRCUIT DESCRIPTION

The circuit is used to send TRAC & VSC control information from the skid control ECU to the ECM (TRC+,
TRC-), and engine control information from the ECM to the skid control ECU (ENG+, ENG-).

DTC No. DTC Detecting Condition Trouble Area
Either of the following 1. or 2. continues for 5 sec.:
1. ECU IG1 terminal voltage is 9.5 V to 17.0 V and data
transmission to the ECM is impossible. XTRC+ or TRC- circuit
C1203/53 2. ECU IG1 terminal voltage is 9.5 V to 17.0 V, engine HAENG+ or ENG- circuit

speed is 500 rpm or more or vehicle speed is 60 km/h AECM

(36 mph) or more and data receiving from the ECM is

impossible.

WIRING DIAGRAM
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-537
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 Check skid control ECU communication.

(REFERENCE) INSPECTION USING OSCILLOSCOPE
PREPARATION:
Division| 1 ] (@) Remove the skid control ECU.
i |_| IV 4 -IIV (b) Connect the oscilloscope to each of terminal ENG+ or
e e | 8 GND TRC+ and GND of the skid control ECU.
| ULE LS cHECK:
* ¥ 1 Start the engine, and check the signal waveform.

Normal Signal Waveform

1v/

2 m/s / Division
N F17613

NG> Check and replace skid control ECU.

2 | Check for open and short circuit in harness and connector between each of ter-
minals ENG+, ENG-, TRC+, TRC- of skid control ECU and ECM (See page
IN-36 ).

@

Check and replace ECM.

NG> Repair or replace harness or connector.
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DI-538

DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

DIC9C-01

DTC

C1210/ 36

Zero Point Calibration of Yaw Rate
Sensor Undone

CIRCUIT DESCRIPTION

time.

deleted.

2. When the yaw rate sensor zero point recorded in ECU is

DTC No. DTC Detecting Condition Trouble Area
When either of the following 1. or 2. is detected:
1. After battery terminal was connected, when the shift
lever was moved to other than P position within 15 sec. | XY¥aw rate sensor
C1210/ 36 soon after ECU terminal IG1 becomes ON for the first KYaw rate sensor circuit

HAPNP switch circuit (P position)

WIRING DIAGRAM
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-539
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check whether zero point calibration of yaw rate sensor has been done or not.

PREPARATION:

Shift the shift lever in the P position and turn the ignition switch ON. Repeat connecting and releasing Ts
and E; terminals of the DLC1 4 times or more for 8 sec. After that do not move the vehicle for 15 sec. or more.
CHECK:

Check that the"VSC TRAC” warning light and "VSC OFF” indicator light light up for 15 sec.

OK> No problem.
NG \

2 | Check for open and short circuit in harness and connector between PNP switch
(P position) and skid control ECU and ECM (See page  IN-36).

@

3 | Check for open and short circuit in harness and connector between yaw rate
sensor and skid control ECU (See page IN-36).

@

4 | Check yaw rate sensor (See page DI-553).

@

Check and replace skid control ECU.

NG> Repair or replace harness or connector.

NG> Repair or replace harness or connector.

NG> Replace yaw rate sensor.
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DI-540 DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DIC9E-01

DTC C1223/43 ABS Control System Malfunction

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition

Trouble Area

C1223/43 ABS control system is abnormal.

ABS control system

INSPECTION PROCEDURE

1 | Check the DTC for the ABS (See page DI-505).

D

Repair ABS control system according to the
code output.

3

Check for ECU connected to malfunction in-
dicator light.

*1: Qutput NG code
*2: Malfunction indicator light remains ON

2004 LAND CRUISER (RM1071U)

Author : Date : 733




DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-541
BRAKE ASSIST (BA) SYSTEM

DIC9G-01

DTC Cl224 /44 NE Signal Circuit

CIRCUIT DESCRIPTION

The skid control ECU receives engine revolution speed signals (NE signals) from the ECM.

DTC No. DTC Detecting Condition Trouble Area

When either of the following 1. or 2. is detected:
1. At vehicle speed of 19 mph (30 km/h) or more, and
when data received from the ECM is in normal condition,

and open or short circuit for engine revolution signal HNEO circuit
C1224 /44 circuit continues for 10 sec. or more. AECM
2. While TRAC is operating, the conditions that open or *Skid control ECU

short circuit in engine revolution signal circuit is de-
tected, main throttle opening degree is 0 and IDL switch
is OFF continue for 0.24 sec. or more.

WIRING DIAGRAM

ABS & BA & TRAC

ECM & VSC ECU
) M)
J/B No.5
17 5 12 W 7
NEO[E)—W (50& 5D (342] NEO
| —
N F17754

INSPECTION PROCEDURE

1 | Check for open and short circuit in harness and connector between terminal
NEO of skid control ECU and terminal NEO of ECM (See page
IN-36 ).

NG Repair or replace harness and connector.

OK
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DI-542 DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

2 | Check voltage between terminal NEO of skid control ECU and body ground.

F02807

OK

PREPARATION:

Remove the skid control ECU with connectors still connected.

CHECK:

(@ Turn the ignition switch ON.

(b) Measure voltage between terminal NEO of the skid con-
trol ECU and body ground for the engine conditions be-

low.
OK:
Engine condition Voltage
OFF (IG ON) 10to 14 V or below 1 V
ON (ldling) 10t0 14V « below 1V (Pulse)
(Reference)
10to 14V
Below 1V

F03007

NG> Check and replace skid control ECU or ECM.

If the same codes are still output after the DTC is deleted, check the contact condition of each

connection.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-543
BRAKE ASSIST (BA) SYSTEM

DIC9H-02

DTC |c1225/25t0c1228/28 | TRAC & VSC Solenoid Circuit

CIRCUIT DESCRIPTION

The TRAC & VSC solenoid operates in accordance with signals from the ECU and raises the fluid pressure
in and releases it from the brake cylinders.

DTC No. DTC Detecting Condition Trouble Area

Open or short in SA1 circuit continues for 0.015 sec. or *Hydraulic brake booster
C1225/25 -

more. HASA1 circuit

Open or short in SA2 circuit continues for 0.015 sec. or *Hydraulic brake booster
C1226 /26 -

more. HASA2 circuit

Open or short in SA3 circuit continues for 0.015 sec. or *Hydraulic brake booster
C1227 /27 -

more. HSA3 circuit

Open or short in STR circuit continues for 0.015 sec. or *Hydraulic brake booster
C1228/28 -

more. HASTR circuit
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DI-544 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

WIRING DIAGRAM
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-545
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 Check TRAC & VSC solenoid.

LOCK PREPARATION:
@ — Disconnect the 2 connectors from the hydraulic brake booster.

Check continuity between terminals A43 - 4 and A45 - 5, 6, 11

4 Aa3 S and 12 of the hydraulic brake booster.
C()) N7 AT X OK:

L) 12 1 Continuity
% % HINT:
\ ==s:| Resistance of each solenoid at 20 °C (68 °F):

SAl, SA2, STR: 4.05t0 4.55 Q
SA3:6.951t0 7.45 Q

NG> Replace hydraulic brake booster.

@

2 | Check for open and short circuit in harness and connector between skid control
ECU and hydraulic brake booster (See page  IN-36).

@

If the same code is still output after the DTC is deleted, check the contact condition of each con-
nection. If the connections are normal, the ECU may be defective.

NG> Repair or replace harness or connector.
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DI-546

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DIC9J-02

DTC

C1231/31,C1335/35

Steering Angle Sensor Circuit

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition

Trouble Area

C1231/31

Detection of any of the conditions 1. through 3.:

1. When the condition that ECU terminal IG1 voltage is 9.5
V or more, and does not receive data from steering
angle sensor continues for 1 sec. or more.

2. When the steering angle sensor value changes by 360°
or more with SSC signal from steering angle sensor
remaining ON or OFF.

3. When the condition that difference between the steering
angle value at edge occurring in SSC signal and the
value at edge occurring in SSC signal after turning the
steering wheel one-turn is out of the range from 355.5°
- 364.5° occurs 10 times or more.

HSteering angle sensor
HSteering angle sensor circuit

C1335/35

When the ECU IG1 terminal voltage is 9.5 V or more, data
transmission from the steering angle sensor is impossible
for 1 sec. or more.

HSteering angle sensor
HSteering angle sensor circuit
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DI-547

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM
WIRING DIAGRAM
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DI-548 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

HINT:

Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

1 | Check output value of the steering angle sensor.

PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATALIST mode on the hand-held tester.
CHECK:
Check that the steering wheel turning angle value of the steering angle position sensor displayed on the
hand-held tester is changing when turning the steering wheel.
HINT:
After certifying "Zero” point calibration of the steering angle sensor (Speed: 21 mph (35 km/h), driving straight
ahead for 10 sec. or more), the value will change.
OK:
Steering wheel turning angle value must be changing.

OK> Go to step 5.

NG

2 | Check input voltage of the steering angle sensor.

PREPARATION:

Remove the column lower cover.

CHECK:

(@ Turn the ignition switch ON.

(b) Measure voltage between terminals 1 and 2, 2 and 9 of
the combination switch wire harness side connector.

OK:

BAT (+) Voltage: 10 to 14 V

ESS (-) IG (+)

F17609
NG> Check and replace harness and connector.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-549
BRAKE ASSIST (BA) SYSTEM

3 [ Check steering angle sensor.

PREPARATION:

(@) Remove the steering wheel lower No. 2 and No. 3 covers,
steering wheel pad, steering wheel column upper and
lower covers (See page SR-29).

(b) Disconnect the combination switch connector (for steer-
ing angle sensor).

(c) Connect the oscilloscope to terminals 3 and 6 of the com-
bination switch connector (for steering angle sensor).

(Oscilloscope) rosoos| (d)  Apply battery positive voltage between terminals 1 and 2.

CHECK:
Turn the steering wheel slowly and check the signal waveform.
OK:
(Reference)
5V

oV L [ |

3ms '
2,288 us
5V —

o LU

*l»e 104 pus

F04441

HINT:

The above signal waveform does not repeat ON and OFF regu-
larly and this combination changes case by case according to
the data.

NG> Replace steering angle sensor.

OK

4 | Check that slits of the steering sensor disc are clogged up.

NG> Repair or replace steering sensor disc.
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DI-550 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

5 | Check for open and short circuit in harness and connector between steering
position sensor and ABS & BA & TRAC & VSC ECU (See page  IN-36).

NG> Repair or replace harness or connector.

OK

Check and replace ABS & BA& T RAC & VSC
ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-551
BRAKE ASSIST (BA) SYSTEM

DIC9K-02

DTC C1232/ 32 Deceleration Sensor Circuit

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area

Detection of either of the conditions 1. or 2.

1. At a vehicle speed of 6 mph (10 km/h) or more, when
the condition that ECU terminal GL1 signal change
range is less than 20 mV, and ECU terminal GL2 signal
change range swings by 468 mV or more occurs for 30

C1232/32 Sec. or more.

2. At a vehicle speed of 6 mph (10 km/h) or more, when
the condition that ECU terminal GL2 signal change
range is less than 20 mV, and ECU terminal GL1 signal
change range swings by 468 mV or more occurs for 30
sec. or more.

*Deceleration sensor
*Deceleration sensor circuit

INSPECTION PROCEDURE

HINT:

Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

1 | Check output value of the yaw rate (deceleration) sensor.

PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATALIST mode on the hand-held tester.
CHECK:
Check that the deceleration value of the deceleration sensor displayed on the hand-held tester is changing
when tilting the vehicle.
OK:
Deceleration value must be changing.

OK Check and replace ABS & BA & TRAC & VSC
ECU.

NG
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DI-552

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

2 | Check yaw rate (deceleration) sensor.

PREPARATION:

(@ Connect 3 dry batteries of 1.5 V in series.

(b) Connect VYS terminal to the batteries’ positive (+) termi-
nal, and GYAW terminal to the batteries’ negative (-) ter-
minal. Apply about 4.5 V between VYS and GYAW termi-
nals.

NOTICE:

Do not apply voltage of 6 V or more to terminals VYS and

GYAW.

CHECK:

Check the output voltage of GL1 and GL2 terminals when the

sensor is tilted forward and rearward.

J

:::o
[eXeXeXe]
| -

720
L OK:
Front @ Symbols Condition Standard Value
% ‘ Rearward GL1 Horizontal About 2.3 V
GL1 Lean rearward 1.0 Vto about 2.3V
Forward‘ GL1 Lean forward About 2.3V to 3.5V
GL2 Horizontal About 2.3V
N F12707
GL2 Lean rearward About2.3Vto35V
GL2 Lean forward 1.0 Vto about 2.3V
HINT:
* If the sensor is tilted too much, it may show the wrong val-
ue.
*  If dropped, the sensor should be replaced with a new one.
% The sensor removed from the vehicle should not be
placed upside down.
NG> Replace yaw rate sensor.
OK
3 Check for open or short circuit in harness and connector between yaw rate (de-
celeration) sensor and ABS & BA & TRAC & BA & VSC ECU (See page  IN-36).
NG> Repair or replace harness and connector.
OK

Check and replace ABS & BA& T RAC & VSC
ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DI-553

DICIL-01

DTC

C1233/33,C1234 /34 | Yaw Rate Sensor Circuit

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition

Trouble Area

C1233/33

When any of the following 1. through 4. is detected:

1. ECU terminal IG1 voltage is 9.5 V to 17.0 V, and the
condition that yaw rate sensor voltage is out of the range
from 0.25 V to 4.75 V continues for 1 sec. or more.

2. The conditions that yaw rate sensor open detect circuit
signal is ON and the voltage of ECU terminal IG1 is 9.5
V to 17 V continue for 1 sec. or more.

3. The conditions that yaw rate sensor power source volt-
age is out of the range from 4.4 V to 5.6 V and the volt-
age of ECU terminal IG1 is 9.5 V to 17 V continue for 1
sec. or more.

4. When the condition that yaw rate sensor signal is mo-
mentarily open occurs 10 times or more and the voltage
of ECU terminal IG1is 9.5V to 17 V.

C1234/34

Condition 1. or 2. is detected:

1. When the conditions that yaw rate sensor VYS terminal
voltage is 4.75 V to 5.25 V and YD malfunction signal of
yaw rate sensor is ON continue for 5 sec. or more.

2. Shift lever is in P position and output voltage of yaw rate
sensor is out of the range from 2.4 V to 2.6 V or after the
difference from zero point calibration voltage of yaw rate
sensor becomes 0.08 V or more and when the condition
that the vehicle speed exceeds more than 9 mph (15
km/h) while output condition of yaw rate sensor is re-
peated more than 3 times.

XYaw rate sensor
KYaw rate sensor circuit
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DI-554 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

WIRING DIAGRAM
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INSPECTION PROCEDURE

1 | Perform zero point calibration of the yaw rate sensor (See page

DI-505 ).

2 Is DTC still output?

Check the DTC on page DI-505 .

NO END.

YES
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-555

BRAKE ASSIST (BA) SYSTEM

3 [ Check output value of the yaw rate sensor.

F12727

F13720

OK

2004 LAND CRUISER (RM1071U)

In case of using the hand-held tester:

PREPARATION:

(@ Remove the 2 bolts and yaw rate sensor with connectors
still connected.

(b) Connect the hand-held tester to the DLCS3.

(c)  Turn the ignition switch ON and push the hand-held tes-
ter main switch ON.

(d) Select the DATALIST mode on the hand-held tester.

CHECK:

Check that the yaw rate value of the yaw rate sensor displayed

on the hand-held tester changes. Place the yaw rate sensor

vertically to the ground and turn the sensor pivoted on its center.

OK:
Yaw rate value must be changing.

In case of not using the hand-held tester:

PREPARATION:

(@ Remove the yaw rate sensor with the connector still con-

nected to it.
(b)  Turn the ignition switch to ON.
CHECK:

Measure voltage between terminals YAW2 (1) - GYAW (5), and
terminals YD (6) - GYAW (5) of the yaw rate sensor.
OK:

Terminals 1 and 5

About 2.42 V t0 2.58 V
(YAW2 - GYAW) .

Terminals 6 and 5

About 4.5V t0 5.3 V
(YD - GYAW) ou °

NG> Replace yaw rate sensor.
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DI-556 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

1N

Check voltage between terminals YD and GND of ABS & BA & TRAC & VSC ECU.

2r
GND1 YD

000 0O a0000_0s ooooo0 0 _0ooo0 ]
UDA000000000\A00000000! 000000 JI.ILILII.ILILI
aoooojaod  oooo ooo )

a7
Nk

(O]
7r

o\fo0000 0o I‘ og|

St

F02864

PREPARATION:

Remove the ABS & BA & TRAC & VSC ECU with connectors

still connected.

CHECK:

(@ Turn the ignition switch ON.

(b) Measure voltage between terminals YD and GND of the
ABS & BA & TRAC & VSC ECU.

OK:
Voltage: 4.5t0 5.3V

OK> Check and replace ABS & BA & TRAC & VSC
ECU.

ol

Check for open and short circuit in harness and connector between yaw rate
sensor and ABS & BA & TRAC & VSC ECU (See page IN-36).

@

NG> Repair or replace harness or connector.

ECU.

Check and replace ABS & BA& T RAC & VSC
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

DI-557

DICIM-01

DTC C1237 /37

Tires of Different Size

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area
Driving at more than 19 mph (30 km/h) for more than 20 Aire size
1237 /37 ith 1 or 2 ti f different size 3 times continu-
C1237/3 secTnds with 1 or 2 tires of different siz i inu *Skid control ECU
ously.

INSPECTION PROCEDURE

1 Check tire size.

CHECK:

Check the size and condition of all 4 wheels.

OK

size.

NG> Replace tires so that all 4 tires are of the same

Check and replace skid control ECU.
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DI-558

DIAGNOSTICS -

BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) &

DICIN-01

DTC

Cl241 /41

IG Power Source Circuit

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition

Trouble Area

Cl241/41

Detection of any of the conditions 1. through 4.:
1. Vehicle speed is 1.9 mph (3 km/h) or more and voltage

of ECU terminal IG remains below 9.5 V for more than
10 sec.

. While the condition that the solenoid relay is ON contin-

ues, ECU terminal IG1 voltage becomes 9.5 V or less,
and the condition that the contact point of the solenoid
relay is OFF continues for 0.2 sec. or more.

. The condition that ECU terminal IG1 voltage is more

than 17.0 V continues for 1.2 sec. or more.

. While the solenoid relay outputs ON signal, ECU termi-

nal IG1 voltage becomes more than 17.0 V, and the
condition that the contact point of the solenoid relay is
OFF continues for 0.2 sec. or more.

JBattery
AC regulator
*Power source circuit

WIRING DIAGRAM
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A A ST 0 (2E&—I(2A)
B-R
Cowl Side J/B LH )
1G1 No. 2 Rel Cowl Side J/B RH
o.c Ty 37 22 IGN 4
T3 D(2E)- 38 3
ECU-IGL 18
B-R N
1 AM1 39 A44) 1G2
(20)&—~—fo] »(20) e
B-W ()
(A42) 1IG1
B-G 17
W-B W-B
1| JBNo.2 ALT FL Block (r42) GND4
F16 3 WeB VB
_22 MAIN DA B2 GNDs
Lo o0 ° I 13 W.B 31
= B(2B)}———"°(A41) GND1
IF Battery | | E W-B —
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DI-559

INSPECTION PROCEDURE

1 | Check battery positive voltage.

OK:
Voltage: 10 to 14V

NG> Check and repair the charging system.

OK

2 | Check voltage of the ECU IG power source.

In case of using the hand-held tester:
PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATALIST mode on the hand-held tester.
CHECK:
Check the voltage condition output from the ECU displayed on the hand-held tester.
OK:
"Normal” is displayed.

In case of not using the hand-held tester:
PREPARATION:

[m] o0 O 00 Ooo000l FAg  oood m
ikl Vj HARH°HHH|AHAHA ) (@ Turn the ignition switch ON.

OOy

0 ®(+) J | ok
F09165 Voltage: 10 to 14 V

[ 1G1  GND3 ) Remove the skid control ECU with connectors still connected.

g
w W/V (b) Measure voltage between terminals IG1 and GND of the
GND4 skid control ECU connector.

OK Turn ignition switch OFF, check and replace
skid control ECU.

2004 LAND CRUISER (RM1071U)
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DI-560 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

3 | Check continuity between terminal GND of skid control ECU connector and body
ground.

CHECK:

Measure resistance between terminal GND of the skid control
ECU connector and body ground.

|ooo_oopPetoo0oD nm'ln Eb OK:

[]u] DED
WW V Resistance: 1 Q or less

~Fo02836

G/NDl GND2 GND3 GND4

IS TN~
O

O

O

O

O

il a7g

oooad o
J000000f 0000000

[m]m]

NG> Repair or replace harness or connector.

OK

4 Check ECU-IG fuse.

PREPARATION:
Remove the ECU-IG fuse from the driver side J/B.

Driver Side J/B

CHECK:
Check continuity of the ECU-IG fuse.
OK:

ogon Continuity

000000000
00000080 U/

ECU-IG

F04448

components connected to ECU-IG fuse (See at-

NG Check for short circuit in all the harness and
tached wiring diagram).

OK

Check for open circuit in harness and connector between skid control ECU and battery (See page
IN-36 ).

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DI-561

DIC90-01

DTC

C1242 [ 42

IG2 Power Source Circuit

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area
. . L . JBatter
With the vehicle running, open circuit in IG2 is detected for y
C1242 /42 AC regulator
more than 7 sec. N
Power source circuit

WIRING DIAGRAM

Engine Room J/B

ABS & BA & TRAC

B-G 1 AM?2 9 | &VSCECU
118 1C 1B
Ignition SW
W-R
J4 = 7 CL S AML 5 2R Cowl Side J/B LH
J/C i 41 10
B-R IG2 AM2 W-R
A A ST 0 o (2E&—I(2A)
B-R
Cowl Side J/B LH )
1G1 No. 2 Rel Cowl Side J/B RH
o.c T 37 22 IGN 4
T3 D(2E}- 38 3
ECU-IGL 18
5 O\O_T@_)@_ 22
B-R N
1 AM1 39 (Pr44) 1G2
(2O€—~—f] () B-W 5
(A42) 1IG1
B-G 17
W-B W-B /=N
1| JBNo.2 ALT FL Block N42) GND4
F16 3 WeB us
_22 MAIN DA B A2 GNDs
Lo o0 ° I 13 W.B 31
= B(2B)}———"°(A41) GND1
IF Battery | | E W-B —
T Cowl Side J/BLH |5 0 SND2
i A4T
jp— p— j— p— \_/
N F17758
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DI-562 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check battery positive voltage.

OK:
Voltage: 10 to 14V

NG> Check and repair the charging system.

OK

2 | Check voltage of the ECU IG power source.

In case of using the hand-held tester:
PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATALIST mode on the hand-held tester.
CHECK:
Check the voltage condition output from the ECU displayed on the hand-held tester.
OK:
"Normal” is displayed.

O N | ok
F09165 Voltage: 10 to 14 V

ON In case of not using the hand-held tester:
@ GND2, . | PREPARATION:
GND1 IG1  GND3 Remove the skid control ECU with connectors still connected.
’ S 00 00000X A0 Ooool m
feees :”"HHJ‘JE%EHEDHEL (@ Turn the ignition switch ON.
W/V (b) Measure voltage between terminals IG2 and GND of the
GND4 skid control ECU connector.

OK Turn ignition switch OFF, check and replace
skid control ECU.

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-563
BRAKE ASSIST (BA) SYSTEM

3 | Check continuity between terminal GND of skid control ECU connector and body
ground.

GND1 GND2 GND3 GND4 CHECK:
/ / Measure resistance between terminal GND of the skid control
0000 0O 00000 O /FﬁJA/LILILILILH_VS:I oooar ECU ConneCtor and bOdy ground'
00p0000000\1J000000 I:IEIIZIDEII:IDDVl 1000000)| .
00 (0 00000)000 00 PAA00000 ru-mlnh njaja} DDJ\ OK:
Ww VV Resistance: 1 Q or less
l_nzsae
NG Repair or replace harness or connector.

OK

Check for open circuit in harness and connector between skid control ECU and battery (See page
IN-36 ).

2004 LAND CRUISER (RM1071U)
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DI-564

DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

DIC9P-01

DTC

C1243 /43, C1245/ 45

Malfunction in Deceleration Sensor

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition

Trouble Area

C1243/43

While vehicle speed becomes 0 mph (0 km/h) from 30 km/h
(18 mph), and the condition that GL1 and GL2 signals of ECU
terminals did not change 40 mV or less continued in a
sequence 16 times.

C1245/ 45

At the vehicle speed of 18 mph (30 km/h) or more, and the
condition that the difference between acceleration and decel-
eration values of computation from deceleration sensor and
vehicle speed becomes more than 0.35 G continues for 60
sec. or more.

*Deceleration sensor
AWire harness for deceleration sensor system

WIRING DIAGRAM

Y1l

ABS & BA & TRAC

& VSC ECU
Yaw Rate Sensor - _G_ -1 16 - _(; -1 5
l I N\[cal l I
GL1 [ | | 771164 | |
IR v
GL2 [5 | | >oLIG4] | I
| |
L | R | L |
YD [G : 1 2711G4] : 1
| |
9
! B l AN 19 ! B l ( ) VYS
VYSIg ! ; »{ic4] ! ; (449
| | 20 | ! 28
w N e
YAW2[— ; : D) IG4] ; W (A43) YAW
| |
R 18 o5 27
GYAW [ ¢ : : > 1G4] : : (A43) GYAW
| | 22 | | 18
-4l - ———— b YSS
Shielded >_ Shielded @

F17752
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-565
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

HINT:

Start the inspection from stepl in case of using the hand-held tester and start from step 2 in case of not using
the hand-held tester.

1 | Check output value of the yaw rate (deceleration) sensor.

PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATALIST mode on the hand-held tester.
CHECK:
Check that the deceleration value of the deceleration sensor displayed on the hand-held tester is changing
when tilting the vehicle.
OK:
Deceleration value must be changing.

OK> Check and replace skid control ECU.

2004 LAND CRUISER (RM1071U)
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DI

-566 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

2 | Check yaw rate (deceleration) sensor.

PREPARATION:

(@ Connect 3 dry batteries of 1.5 V in series.

(b) Connect VYS terminal to the batteries’ positive (+) termi-
nal, and GYAW terminal to the batteries’ negative (-) ter-
minal. Apply about 4.5 V between VYS and GYAW termi-
nals.

NOTICE:

Do not apply voltage of 6 V or more to terminals VYS and

GYAW.

CHECK:

Check the output voltage of GL1 and GL2 terminals when the

sensor is tilted forward and rearward.

J

:::o
[eXeXeXe]
| -

Front @ Symbols Condition Standard Value

% ‘ Rearward GL1 Horizontal About 2.3 V
GL1 Lean rearward 1.0 Vto about 2.3V
Forward‘ GL1 Lean forward About2.3Vto 35V

N i GL2 Horizontal About 2.3V
GL2 Lean rearward About2.3Vto 3.5V
GL2 Lean forward 1.0 Vto about 2.3V

HINT:
* If the sensor is tilted too much, it may show the wrong val-
ue.

*  If dropped, the sensor should be replaced with a new one.
* The sensor removed from the vehicle should not be
placed upside down.

NG Replace yaw rate sensor.

OK

3 [ Check for open or short circuit in harness and connector between yaw rate (de-
celeration) sensor and skid control ECU (See page IN-36 ).

NG Repair or replace harness or connector.

OK

Check and replace skid control ECU.

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-567

BRAKE ASSIST (BA) SYSTEM

DIC9Q-01

DTC

Cl244 ] 44 Deceleration Sensor Circuit

CIRCUIT DESCRIPTION

This sensor detects vehicle deceleration. The sensor signal is used in ABS & BA & TRAC & VSC control.
If the sensor functions abnormally, the ABS warning light comes on.

DTC No.

DTC Detecting Condition

Trouble Area

Cl1244 ] 44

Either of the following 1., 2., 3. or 4. is detected:

1. The condition that ECU terminals GL1 and GL2 values are
-1.5 G orless or 1.5 G or more continues for 1.2 sec. or
more.

2. The condition that the deceleration sensor terminal VGS
voltage is 4.4 V or less or 5.6 V or more continues for 1.2
sec. or more.

3. Atavehicle speed of 0 mph (0 km/h), after the difference of
output value between deceleration sensor terminals GL1
and GL2 becomes 0.6 G or more, and the condition that
does not become 0.4 G or less continues for 60 sec. or
more.

4. Deceleration sensor signal momentary open occurs for 7
times or more.

*Deceleration sensor

*Deceleration sensor circuit

WIRING DIAGRAM

ABS & BA & TRAC

ABS & BA & TRAC

& VSC Sensor -——— - _ & VSC ECU
G 1| N |—|16 :_ G 1| 22
' N\
GL1[; I I 2701G4] I ] A43GL1
IR v
GL2 [5 | | >oLIG4] | I
I | I I
S NN L e
YD [% ! ! 2721G4] i | (A43] YD
| |
9
' B | s . B | (a2 vYs
VYS[g ! ! »ic] ! ! 443
[ w | 20 [ W | 28
YAW2[— ; : >164] ; : (A43) YAW
| |
g 18 o5 27
GYAW [ ¢ : : > 1G4] : : (A43) GYAW
IL | 22 Jl. | 18
SR S — . HTCY/] S — —_———— YSS
Shielded >_ Shielded @

F17752
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DI-568 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check for open and short circuit in harness and connector between yaw rate
(deceleration) sensor and skid control ECU (See page IN-36 ).

NG> Repair or replace harness or connector.

OK

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-569

BRAKE ASSIST (BA) SYSTEM

2 | Check yaw rate (deceleration) sensor.

J

:::o
[eXeXeXe]
| -

| )

Rearward
Forward‘

N F12707

OK

PREPARATION:

(@ Connect 3 dry batteries of 1.5 V in series.

(b) Connect VYS terminal to the batteries’ positive (+) termi-
nal, and GYAW terminal to the batteries’ negative (-) ter-
minal. Apply about 4.5 V between VYS and GYAW termi-
nals.

NOTICE:

Do not apply voltage of 6 V or more to terminals VYS and

GYAW.

CHECK:

Check the output voltage of GL1 and GL2 terminals when the

sensor is tilted forward and rearward.

OK:
Symbols Condition Standard Value

GL1 Horizontal About 2.3V
GL1 Lean rearward 1.0 Vto about 2.3V
GL1 Lean forward About2.3Vto 3.5V
GL2 Horizontal About 2.3V
GL2 Lean rearward About2.3Vto 3.5V
GL2 Lean forward 1.0 Vto about 2.3V

HINT:

* If the sensor is tilted too much, it may show the wrong val-
ue.

*  If dropped, the sensor should be replaced with a new one.
* The sensor removed from the vehicle should not be
placed upside down.

NG Replace yaw rate sensor.

Check and replace skid control ECU.
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DI-570

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

D

ICOR-01

DTC

C1246/ 46 Master Cylinder Pressure Sensor

Circuit

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition

Trouble Area

C1246/ 46

Either of the following 1., 2., 3., 4. or 5. is detected:

1. At a vehicle speed of 4 mph (7 km/h) or more, PMC ter-
minal voltage does not change by more than 0.005 V
once it exceeds 0.86 V continues for at least 30 secs.

2. Interference occurs to ECU terminal PMC 7 times or
more for 5 sec.

3. ECU terminal STP is OFF, and the condition that termi-
nal PMC voltage becomes more than 0.86 V or less than
0.3V continues for 5 sec. or more.

4. The condition that ECU terminal IG1 voltage is 9.5 V to
17.0V, and terminal VCM voltage other than the range
from 4.4 V to 5.6 V continues for 1.2 sec. or more.

5. The condition that ECU terminal VCM voltage is 4.4 V to
5.6 V, and terminal PMC voltage other than the range
from 0.14 V to 4.85 V continues for 1.2 sec. or more.

*Master cylinder pressure sensor
*Master cylinder pressure sensor circuit

WIRING DIAGRAM

M4
Master Cylinder ABS & BA & TRAC
Pressure Sensor (_Spi_e:l@e_:cj) ____________________ & VSC ECU
: 5 | 10
vee ; ; @41 vem
= | 22
VOUT 1 ; : @4 PMC
! 1 12
GND |- | w @41 E2
| 23
e . MSS
~—

F02870
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-571
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

HINT:

Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

1 | Check output value of the master cylinder pressure sensor.

PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATA LIST mode on the hand-held tester.
CHECK:
Check that the brake fluid pressure value of the master cylinder pressure sensor displayed on the hand-held
tester is changing when depressing the brake pedal.
OK:
Brake fluid pressure value must be changing.

OK> Go to step 4.

NG

2 | Check master cylinder pressure sensor.

PREPARATION:
(@ Install the LSPV gauge to the front caliper bleeder plug portion, and bleed the LSPV gauge.
SST 09709-29018
(b) Remove the air cleaner inlet and battery clamp cover.
CHECK:
Start the engine and depress the brake pedal, then check the relation between the fluid pressure and voltage
of PMC and E2 terminals of the skid control ECU with connectors still connected.
OK:

Front brake caliper fluid pressure Voltage
0 kPa (0 Kgflcm?2, 0 psi) 0.371t00.63V
5,883 kPa (60 kgflcm?2, 853 psi) 1.57t01.83V
11,768 kPa (120 kgficm?2, 1,706 psi) 2.77103.03V

HINT:
Voltage between terminals VCM and E2: 4.7 t0 5.3 V

2004 LAND CRUISER (RM1071U)

NG> Replace master cylinder pressure sensor.
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DI-572 DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

3 | Check for open and short circuit in harness and connector between master cyl-

inder pressure sensor and skid control ECU (See page IN-36).

<)

Repair or replace harness or connector.

@

Replace master cylinder pressure sensor.

4 [ Check whether or not the ECU terminal STP input voltage is changed when the

stop light switch is turned on and off.

NO>

Check the stop light switch circuit (See page
DI-573).

YES

Check and replace skid control ECU.

2004 LAND CRUISER (RM1071U)

Author : Date :

765




DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DI-573

DIC9S-02

DTC

C1249/ 49

Stop Light Switch Circuit

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area
ECU terminal IG1 voltage is 9.5t0 17.2 V, ABS is in non- .
. g . . o . AStop light bulb
C1249/49 operation, and an open in stop light switch circuit continues

for 0.3 sec. or more.

HStop light switch circuit

2004 LAND CRUISER (RM1071U)
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DI-574

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

WIRING DIAGRAM

F17777

|||——||-——-|I

ABS & BA & TRAC

Cowl Side J/B LH & VM
35 23 10
eW (& —— (@B} V—(ag stp
S5
Stop Light SW 35
-~ ~O—e G-W )
oI 2
31 STOP 1
F16
Fl Block
S S B-G
1
ALT J/B No.2
H11
High Mounted
Stop Light
° 2 ow | ¥ ®
G-W G-W - W-B
D ERE [BH2J¢ S PP
R10
G-W Rear Combination
Light LH
G-W N W-B 5 [BH2[ (*2)
FASE 3 [BR2| (1)
G-W R11
3 Rear Combination Light LH
W-B
GW GW | W-B W-B
+ee? AR
R12
Rear Combination 10|BQ2 6 |BP3|
G-W Light RH
N1 W-B
AR
R13
G-W Rear Combination W-B
; o Light RH
-W -W W-B
%)iBDZI G >|B|_4| G 5 @ 3 W-B
W-B W-B W-B
*1: w/ Navigation System
Battery  *2: w/o Navigation System

F18531
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-575
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check operation of the stop light switch.

CHECK:
Check that the stop light lights up when the brake pedal is depressed and goes OFF when the brake pedal

is released.
OK> Go to step 3.

@

2 | Check stop light circuit (See page  BE-50).

NG Check stop light bulb and repair or replace stop
light circuit.

@

3 | Check voltage between terminal STP of skid control ECU and body ground.

STP PREPARATION:
( ) Remove the skid control ECU with connectors still connected.
== CHECK:
faemass.a GSIRRERSE GEESIEE Measure voltage between terminal STP of the skid control ECU
W M and body ground when the brake pedal is depressed.
OK:
-[ (')®(+) J Voltage: 10 to 14 V
N = F08298 OK Proceed to next circuit inspection shown in
problem symptoms table (See page IN-36).

2004 LAND CRUISER (RM1071U)
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DI-576 DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

4 [ Check for open circuit in harness and connector between skid control ECU and

stop light switch (See page IN-36).

NG

Repair or replace harness or connector.

OK

Check and replace skid control ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

DI-577

DICIT-02

DTC

C1251/51

Malfunction

Hydraulic Brake Booster Pump Motor

CIRCUIT DESCRIPTION

2. After turning the ignition switch ON, less than 7 A
change in current is detected more than 3 times in a row
when the motor is ON.

DTC No. DTC Detecting Condition Trouble Area
Either of the following 1. or 2. is detected:
1. After turning the ignition switch ON, the current of more
than 30 A flows to the motor for more than 1 sec. .
C1251/51 Hydraulic brake booster pump motor

WIRING DIAGRAM

ABS & BA & TRAC
& VSC Actua’ror7

MTT

MT+

MT-

BM2

BM1]]

GNDJ

GND2

GND

ABS & BA & TRAC

& VSC ECU
—L 2L )
3G R (a4l mTT
5 28
A38) L {(A4Y MT+
8 GR 18
A393‘ { A4; MT-
2
Y-B (AN
Ad4] MR2
Engine Room R/B e
ABS MTR2 Relay 3
W-L N
@(4 e »(1) (pad) R2+
3
L-R FL Block
A38 1 e!
O( 2 S 1 2 MAIN
F15 OLP0
ABS MTR1 Relay
2 R ABS No.2 1 B-G
i e €10 el
1
P (a1
F@‘ W 3 )@ L/A;"gl R1+
1 R N
A41] MR1
(A37) WE Cowl Side J/B LH &4
6 3
W-B W-B W-B/|W-B
A38 2A -
: (& 7|
— | Battery
A40)—N-B I
e e —_ \—)

F17712
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DI-578

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check operation of hydraulic brake booster pump motor.

—

F02859

PREPARATION:
Disconnect the 2 connectors from the hydraulic brake booster.
CHECK:
Connect the battery positive + lead to terminal BM1 or BM2
and the battery negative = lead to terminal EM1 or EM2 of the
hydraulic brake booster (pump motor) connector.
OK:
The operation sound of the pump motor should be
heard.

OK

NG> Go to step 4.

2 | Check hydraulic brake booster resistance.

PREPARATION:

Disconnect the 2 connectors from the hydraulic brake booster.
CHECK:

Check resistance between terminals MT+ and MT-, BM1 and
MT, BM2 and MT, EM1 and MT+, EM2 and MT+ of the hydraulic
brake booster connector.

OK:

F04505

OK

2004 LAND CRUISER (RM1071U)
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NG> Replace the hydraulic brake booster assembly.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-579
BRAKE ASSIST (BA) SYSTEM

3 | Check for open circuit in harness and connector between hydraulic brake boost-
er (MT+, MT-) and skid control ECU (See page IN-36).

NG> Repair or replace harness or connector.

@

Check and replace skid control ECU.

4 [ Check for open or short circuit in harness and connector between hydraulic
brake booster and skid control ECU (See page  IN-36).

NG> Replace wire harness.

@

5 [ Check hydraulic brake booster pump motor (See page BR-64 ).

NG> Replace hydraulic brake booster pump motor.

@

Replace hydraulic brake booster.
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DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DIC9U-02

DTC

C1252 /52

Hydraulic Brake Booster Pump Motor
ON Time Abnormally Long

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area
Lo L . . *Hydraulic brake booster pump motor
After the ignition switch is turned ON, the power is supplied Y ) pump o
C1252 /52 . *Hydraulic brake booster pump motor circuit
to the pump motor for more than 5 minutes. ]
*Pressure switch (PH or PL)

WIRING DIAGRAM

ABS & BA & TRAC
& VSC Actua’ror7

MTT

MT+

MT-

BM2

BM1]]

GNDJ

GND2

GND
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N ) 2Ly )
A3 B8R @4l mTT
5 28
A38) L {(A4Y MT+
8 R 18
(A38) (A4 MT-
2
= (aag MR2
Engine Room R/B
ABS MTR2 Relay 3
W-L N
@(4 e )@ (pad) R2+
3
L-R FL Block
A38 1 o
O( 2 O\ 1 2 MAIN
F15}—oePo
ABS MTR1 Relay]
2. ABSNo.2 1 B
e e s pe €O el
1
P
’7@( T3 »(1) "A2491‘ R1+
1 R (i
—\ A4l MR1
A37) WE Cowl Side J/B LH &4
6 wB W-B walwslS
A38—— — —e——1{2A £
1 (D& 7|
— | Battery
Aa0—W-B I
pu— p— j— \_}
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-581
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check operation of hydraulic brake booster pump motor.

PREPARATION:
Disconnect the 2 connectors from the hydraulic brake booster.
CHECK:
Connect the battery positive + lead to terminal BM1 or BM2
and the battery negative = lead to terminal EM1 or EM2 of the
hydraulic brake booster (pump motor) connector.
OK:

The operation sound of the pump motor should be
F02859 heard.

NG> Go to step 9.

@

2 | Check for short circuit (to B+) in harness and connector between BM1 or BM2 of
hydraulic brake booster and ABS motor 1 relay or ABS motor 2 relay
(See page IN-36).

@

3 [ Check for short circuit (to B+) in harness and connector between MT of hydrau-
lic brake booster and skid control ECU (See page IN-36).

NG> Repair or replace harness or connector.

NG> Repair or replace harness or connector.
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DI-582 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

4 [ Check pressure switch (PH).

In case of using the hand-held tester:
PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATA LIST mode on the hand-held tester.
CHECK:
Depress the brake pedal more than 40 times with the ignition switch OFF, then turn the ignition switch ON
and check the pressure switch (PH) condition.
HINT:
When pressure in the power supply system is released, reaction force becomes light and stroke becomes
longer.
OK:
"OFF” turns to "ON".
HINT:
OFF: Low pressure
ON: High pressure

In case of not using the hand-held tester:

® »@ PREPARATION:

LOCK ON (ﬁjﬂﬁ (@) Disconnect the connector (5P) from the hydraulic brake
booster.
(b)  With the ignition switch OFF, depress the brake pedal more than
40 times to decrease the accumulator pressure.
HINT:
When pressure in the power supply system is released, reac-
Fosse1|  tion force becomes light and stroke becomes longer.
CHECK:
Measure resistance between terminals PH and PHG of the hy-
draulic brake booster connector.
OK:
Resistance: 1.0 k Q
PREPARATION:
(@ Connect the connector (5P) to the hydraulic brake boost-
er.
(b) Disconnect the connector (5P) after the ignition switch is
turned ON and the pump motor is stopped.
CHECK:
Measure resistance between terminals PH and PHG of the hy-
draulic brake booster connector.
OK:
Resistance: 0 Q
HINT:
After inspection, connect the connector and clear the DTC (See
page DI-505).

NG> Replace hydraulic brake booster assembly.

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-583
BRAKE ASSIST (BA) SYSTEM

OK

5 | Check pressure switch (PL).

In case of using hand-held tester:
PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATA LIST mode on the hand-held tester.
CHECK:
Depress the brake pedal more than 40 times with the ignition switch OFF, then turn the ignition switch ON
and check the pressure switch (PL) condition.
HINT:
When pressure in the power supply system is released, reaction force becomes light and stroke becomes
longer.
OK:
"OFF” turns to "ON".
HINT:
OFF: Low pressure
ON: High pressure

In case of not using hand-held tester:
@ 'P@ PREPARATION:
LOCK ON (@) Disconnect the connector (8P) from the hydraulic brake
(i non booster.
PLG =RARAF (b)  With the ignition switch OFF, depress the brake pedal

more than 40 times to decrease the accumulator pres-

e (© re.
%@9 = = HINT,

=oe63] When pressure in the power supply system is released, reac-
tion force becomes light and stroke becomes longer.
CHECK:
Measure resistance between terminals PL and PLG of the hy-
draulic brake booster connector.
OK:
Resistance: 5.7 k Q
PREPARATION:
(@ Connect the connector (8P) to the hydraulic brake boost-
er.
(b) Disconnect the connector (8P) after the ignition switch is
turned ON and the pump motor is stopped.
CHECK:
Measure resistance between terminals PL and PLG of the hy-
draulic brake booster connector.
OK:
Resistance: 1.0 k Q
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DI-584 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

HINT:
After inspection, connect the connector and clear the DTC (See
page DI-505).

NG> Replace hydraulic brake booster assembly.

6 [ Check for short circuit (to B+) in harness and connector between pressure
switch and skid control ECU (See page IN-36).

NG> Repair or replace harness or connector.

OK

7 Check ABS motor 1 relay and ABS motor 2 relay.

PREPARATION:
Remove the ABS motor 1 relay and ABS motor 2 relay from the

22— engine room J/B.
CHECK:
Check continuity between the motor relay terminals listed in the
table below.
OK:
Continuity

Terminals 3 and 4
(Reference value )

Terminals 1 and 2 Open

*1: ABS motor 1 relay: 54 Q
ABS motor 2 relay: 62 Q

CHECK:

(@ Apply battery positive voltage between terminals 3 and 4.
(b) Check continuity between terminals.

OK:

| Terminals 1 and 2 | Continuity

BE 1840
R15257
R15258

F00044
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DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) & DI-585
BRAKE ASSIST (BA) SYSTEM

@

NG>

Replace ABS motor 1 relay or ABS motor 2
relay.

8 | Check for short circuit in harness and connector between ABS motor 1 relay or

ABS motor 2 relay and skid control ECU (See page  IN-36).

@

<)

Repair or replace harness or connector.

Check and replace skid control ECU.

9 | Check for open or short circuit in harness and connector between hydraulic

brake booster and skid control ECU (See page  IN-36).

@

<)

Replace wire harness.

10 | Check hydraulic brake booster pump motor (See page BR-64).

@

<)

Replace hydraulic brake booster pump motor.

Replace hydraulic brake booster.
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DI-586

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DIC9V-02

DTC

C1253 /53 Motor Relay Circuit

CIRCUIT DESCRIPTION

The ABS motor 1 relay and ABS motor 2 relay supply power to the hydraulic brake booster pump motor.
While the ABS & BA & TRAC & VSC are activated, the ECU switches the motor relay ON and operates the
hydraulic brake booster pump motor.

DTC No.

DTC Detecting Condition

Trouble Area

C1253/53

When any of the following 1. through 4. is detected:
1. After turning the ignition switch ON, open in the relay

coil is detected for more than 1 sec.

. When the pressure switch does not control motor

driving, the condition that the motor relay is always ON
continues for more than 1 sec. due to short circuit.

. When the pressure switch (PH) detects the low

pressure or while the pump motor operates to increase
the pressure, the condition that the motor relay does not
turn ON continues for more than 0.2 sec.

. When pressure switch does not control motor driving,

the condition that the motor relay is always ON due to
the welded contact continues for more than 2 sec.

*ABS motor 1 or ABS motor 2 relay
*ABS motor 1 or ABS motor 2 relay circuit
*Hydraulic brake booster pump motor circuit
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-587
BRAKE ASSIST (BA) SYSTEM

WIRING DIAGRAM
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& VSC Actuator & VSC ECU
D o
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2 28
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8 GR 18
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2
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ABS MTR2 Relay 3
W-L Yewy
(D& a1 T3 »(1 ) (rad) R2+
3
L-R FL Block
BM2{A38 1 o
O( 2 S 1 2 MAIN
F15 OO
ABS MTR1 Relay

1
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1 R Yoo
A4T| MR1
GNDYAZ)———= Cowl Side J/B LH &
8 wB W8 w-BwB}|=
GND2[A38— e O 4 -
|
1 — | Battery
GND [A40 W-B } I
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DI-588 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

HINT:

Start the inspection from step 1, in case of using the hand-held tester and start from step 3, in case of not
using hand-held tester.

1 | Check ABS motor 1 and ABS motor 2 relay operation.

PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the ACTIVE TEST mode on the hand-held tester.
CHECK:
Check the operation sound of the ABS motor relays individually when operating it with the hand-held tester.
OK:
The operation sound of the ABS motor 1 relay and ABS motor 2 relay should be heard.

NG> Go to step 3.
OK \

2 | Check for short circuit (to B+) in harness and connector between MT of hydrau-
lic brake booster and skid control ECU (See page IN-36).

@

Check and replace skid control ECU.

NG> Repair or replace harness or connector.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-589

BRAKE ASSIST (BA) SYSTEM

3 | Check voltage between terminal 1 of engine room J/B (for ABS motor 1 relay and
ABS motor 2 relay) and body ground.

Engine Room J/B 1 1 ABS PREPARATION:
Motor2| Remove the ABS motor 1 relay and ABS motor 2 relay from the

Relay engine room J/B.
CHECK:
Measure voltage between terminal 1 of the engine room J/B (for
ABS motor 1 relay and ABS motor 2 relay) and body ground.
OK:

Voltage: 10 to 14 V

ABS Motorl Relay E04446

NG> Check and repair harness or connector.

OK

4 [ Check ABS motor 1 relay and ABS motor 2 relay.

PREPARATION:

Remove the ABS motor 1 relay and ABS motor 2 relay from the
22— engine room J/B.

CHECK:

Check continuity between the motor relay terminals listed in the
table below.

OK:

Continuity

Terminals 3 and 4
(Reference value ™)

Terminals 1 and 2 Open
*1: ABS motor 1 relay: 54 Q
ABS motor 2 relay: 62 Q

CHECK:

(@ Apply battery positive voltage between terminals 3 and 4.
(b) Check continuity between terminals.

BE 1840 OK

R15257 -_

R15258
F00044

Terminals 1 and 2 | Continuity
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DI-590 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

relay.

NG> Replace ABS motor 1 relay or ABS motor 2

5 [ Check continuity between terminal MT of the ABS & BA & TRAC & VSC ECU and
terminals BM1 and BM2, respectively.

ABS Motor 1 5 ABS PREPARATION:
Relay Motor 2| Disconnect the 2 connectors from the hydraulic brake booster.
2 Relay | CHECK:
(@ Check continuity between terminal BM1 of the ABS motor
Motor Relay 2 relay and terminal MT of the ABS & BA & TRAC & VSC
3 2 ECU.
3. e (b)  Check continuity between terminal BM2 of the ABS motor
g | 1 relay and terminal MT of the ABS & BA & TRAC & VSC
ECU.
OK:
Continuity
HINT:

There is resistance of 33 = 3 Q between terminal BM1or BM2
and MT of the hydraulic brake booster.

—

‘GooooooloD
ECU COOOOOoooo
o) (= m/mln]

MT

F02840

draulic brake booster.

NG> Repair or replace harness, connector or hy-
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-591
BRAKE ASSIST (BA) SYSTEM

6 | Check for open and short circuit in harness and connector between ABS motorl
and ABS motor2 relay and ABS & BA & TRAC & VSC ECU (See page  IN-36).

NG> Repair or replace harness or connector.

@

Check and replace ABS & BA& T RAC & VSC
ECU.
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DI-592 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DICOW-01

DTC Cl1254 /54 Pressure Switch Circuit

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area

Either of the following 1. or 2. is detected:

1. After turning the ignition switch ON, short or open circuit

C1254 /54 in pressure switch (PL) continued for more than 1 sec.

2. After turning the ignition switch ON, open in pressure
switch (PH) continued for more than 1 sec.

*Pressure switch (PH or PL)
*Pressure switch circuit

WIRING DIAGRAM

ABS & BA & TRAC ABS & BA & TRAC
& VSC Actuator3 8141VSC ECU
S AL )
O
PH [A37) \641 PH
4 W 9
PL [A38) (A44] PL
2
Y-B Vewry,
' {A44] MR2
Engine Room R/B
ABS MTR2 Relay 3
W-L
(D& ™3 (1) 43| R2+
3
2\ L-R
BM2[A3d) @, raar
5 ABS MTR1 Relay ABS No.2 1 o
R | E -
BM1[A37) @( > oo T 2||0@0||1 )@
1
P
. (D& —w - (1 @4 R+
e W-B
PHG [A37) = 29
1 W-B (A41] MR1
GND1{A37
1 Cowl Side J/B LH FL Block
- 2
GND [Ra) VB 13 MAIN
> W-B @E OF0 F15,
PLG [A3d) B 4
= W-B 3
- W-B| W-B
GND2 (32— (A&
W-B | /w-B T
=
E = Battery 1
T
N F17713
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-593

BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check pressure switch (PL) resistance.

F09987

2004 LAND CRUISER (RM1071U)

PREPARATION:

(@) Disconnect the connector (8P) from the hydraulic brake
booster.

(b) With the ignition switch OFF, depress the brake pedal
more than 40 times to decrease the accumulator pres-
sure.

HINT:

When pressure in the power supply system is released, reac-

tion force becomes light and stroke becomes longer.

CHECK:

Measure resistance between terminals PL and PLG of the hy-

draulic brake booster connector.

OK:

Resistance: 5.1 t0 6.3 k Q

HINT:

After inspection, connect the connector and clear the DTC (See

page DI-505).

NG> Replace hydraulic brake booster assembly.
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DI-594

DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

Check pressure switch (PH) resistance.

ailtl
O)kml [ ]
e

Il

1l

F06043

PREPARATION:

(@) Disconnect the connector (5P) from the hydraulic brake

booster.

(b) With the ignition switch OFF, depress the brake pedal
more than 40 times to decrease the accumulator pres-

sure.
HINT:

When pressure in the power supply system is released, reac-

tion force becomes light and stroke becomes longer.

CHECK:

Measure resistance between terminals PH and PHG of the hy-

draulic brake booster connector.

OK:

Resistance: 0.9to 1.1k Q

HINT:

After inspection, connect the connector and clear the DTC (See

page DI-505).

NG> Replace hydraulic brake booster assembly.

Check and replace skid control ECU.

2004 LAND CRUISER (RM1071U)

Author :

OK
3 | Check for open and short circuit in harness and connector between pressure
switch and skid control ECU (See page  IN-36).
NG> Repair or replace harness or connector.
OK

Date :

787




DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-595
BRAKE ASSIST (BA) SYSTEM

DIC9X-02

DTC

C1256 / 56

Accumulator Low Pressure Malfunc-
tion

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition Trouble Area

C1256 /56

Any of the following 1. through 7. is detected:
1. With the vehicle running, when the pressure switch (PL)

detects high pressure, although ABS, TRAC or VSC
does not control, the pressure switch (PL) detects low
pressure for more than 1.4 sec.

. With the vehicle running, when the pressure switch

(PL) detects high pressure, although ABS, TRAC or
VSC controls, the pressure switch (PL) detects low
pressure for more than 0.2 sec.

. After the ignition switch is turned ON, the pressure

switch (PL) detects low pressure for more than 64 sec.

. With the vehicle running, after ignition switch has been

ON, the pressure switch (PL) detects low pressure for
more than 0.2 sec. although ABS, TRAC, or VSC does
not control and when the pressure switch is ON and
stuck under high pressure.

. With the vehicle running, after ignition switch is ON,

the pressure switch (PL) detects low pressure for more
than 0.2 sec. when ABS, TRAC or VSC controls, the
pressure switch is ON and stuck under high pressure.

. With the vehicle running, after ignition switch is ON, the

pressure switch (PL) is stuck to under low pressure
although ABS, TRAC or VSC does not control for more
than 1.4 sec.

. With the vehicle running, after ignition switch is ON, the

pressure switch (PL) is stuck under low pressure when
ABS, TRAC or VSC controls for more than 0.2 sec.

*Accumulator
*Pressure switch (PH or PL)

*Hydraulic brake booster pump motor

2004 LAND CRUISER (RM1071U)

Author :

Date :

788




DI-596

DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

WIRING DIAGRAM
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-597
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check accumulator operation.

PREPARATION:
(@ Turn the ignition switch OFF, and depress the brake pedal 40 times or more.
HINT:
When pressure in the power supply system is released, reaction force becomes light and stroke becomes
longer.
(b) Install the LSPV gauge (SST) to the rear brake caliper and bleed air.
SST 09709-29018
CHECK:
Depress the brake pedal with a force of more than 294 N (30 kgf, 66 Ibf) and turn the ignition switch ON, then
check the rear brake caliper pressure when an increase of pressure changes from acutely to mildly.
OK:
5,099 to 8,924 kPa (52 to 91 kgf/cm 2, 740 to 1,294 psi) at 20 °C (68°F)
HINT:
If the value is not within the standard, cool the engine room and check it again.

@

2 | Check operation of hydraulic brake booster pump motor.

NG> Replace accumulator.

PREPARATION:
@ BM2 Disconnect the 2 connectors from the hydraulic brake booster.
CHECK:
e Connect the battery positive + lead to BM1 or BM2 terminal
R and the battery negative = lead to EM1 or EM2 terminal of the
) »ﬁ hydraulic brake booster (pump motor) connector.
OK:
(+) g EM1 % The operation sound of the pump motor should be
F02859 heard.

NG> Go to step 7.
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DI-598

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

3 | Check pressure switch (PH) operation.

F04506

T

1l

F06043

2004 LAND CRUISER (RM1071U)

PREPARATION:
(@ Turn the ignition switch OFF, and depress the brake pedal
40 times or more.
HINT:
When pressure in the power supply system is released, reac-
tion force becomes light and stroke becomes longer.
(b) Install the LSPV gauge (SST) to the rear brake caliper
and bleed air.
SST 09709-29018
CHECK:
While checking the voltage between terminals PH and PHG of
the hydraulic brake booster, depress the brake pedal with a
force of more than 294 N (30 kgf, 66 Ibf) and turn the ignition
switch ON, then check the rear wheel cylinder pressure when
voltage changes from 6 V to 0 V.
OK:
12,553 to 20,104 kpa (128 to 205 kgf-cm 2, 1,820 to
2,916 psi)
PREPARATION:
Turn the ignition switch OFF and disconnect the connector (5P)
from the hydraulic brake booster.
CHECK:
While checking the resistance between terminals PH and PHG,
depress the brake pedal changing the force in a range of 197
N (20 kgf, 44 Ibf) to 294 N (30 kgf, 66 Ibf) and check the rear
wheel cylinder pressure when resistance changes from 0 kQ to
1 kQ between PH and PHG.
OK:
11,964 to 18,240 kpa (122 to 186 kgf-cm 2, 1,735 to
2,645 psi)
HINT:
After inspection, connect the connector, fill brake reservoir with
brake fluid and clear the DTC (See page DI-505 ).

OK> Go to step 5.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-599

BRAKE ASSIST (BA) SYSTEM

4 [ Check for open circuit in harness and connector between pressure switch (PH)
and skid control ECU (See page IN-36).

@

NG> Repair or replace harness or connector.

Replace hydraulic brake booster assembly.

5 | Check pressure switch (PL) operation.

F06042

2004 LAND CRUISER (RM1071U)

PREPARATION:
(@  Turn the motor switch OFF, and depress the brake pedal
40 times or more.
HINT:
When pressure in the power supply system is released, reac-
tion force becomes light and stroke becomes longer.
(b) Install the LSPV gauge (SST) to the rear brake caliper
and bleed air.
SST 09709 -29018
(c) Disconnect the connector (8P) from the hydraulic brake
booster.
CHECK:
While checking the resistance between terminals PL and PLG
of the hydraulic brake booster, depress the brake pedal with a
force of more than 294 N (30 kgf, 66 Ibf) and turn the ignition
switch ON, then check the rear wheel cylinder pressure when
the resistance changes from 5.7 kQ to 1.0 kQ.
OK:
9,022 to 15,102 kpa (92 to 154 kgf-cm 2, 1,308 to 2,190
psi)
PREPARATION:
Turn the ignition switch OFF and disconnect the connector (8P)
from the hydraulic brake booster.
CHECK:
While checking the resistance between terminals PL and PLG
of the hydraulic brake booster, depress the brake pedal chang-
ing the force in a range of 197 N (20 kgf, 44 Ibf) to 294 N (30 kgf,
66 Ibf) and check the rear wheel cylinder pressure when resis-
tance changes from 1.0 kQ to 5.7 kQ.
OK:
8,532 to 13,337 kpa (87 to 136 kgf-cm 2, 1,237 to 1,934

psi)
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DI-600 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

HINT:
After inspection, connect the connector, fill brake reservoir with
brake fluid and clear the DTC (See page DI-505 ).

NG> Replace hydraulic brake booster assembly.

OK

6 [ Check pressure switch (PH) and pressure switch (PL)

CHECK:
Compare the pressure value of the rear wheel cylinder measured in check pressure switch (PL) operation
with the one measured in check pressure switch (PH) operation.
OK:
*  Pressure when the voltage between PH and PHG becomes 6 to 0 V > pressure when the resis-
tance between PL and PLG becomes 5.7k Qto 1.0 kQ.
*  Pressure when the resistance between PH and PHG becomes 0k Qto1kQ > pressure when
the resistance between PL and PLG becomes 1.0k Q1t05.7 kQ.

NG> Replace hydraulic brake booster assembly.

OK

Check and replace skid control ECU.

7 | Check for open or short circuit in harness and connector between hydraulic
brake booster pump motor and hydraulic brake booster (See page IN-36).

NG> Replace wire harness.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-601
BRAKE ASSIST (BA) SYSTEM

8 | Check hydraulic brake booster pump motor (See page BR-64 ).

NG> Replace hydraulic brake booster pump motor.

OK

Replace hydraulic brake booster.
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DI-602 DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DIC9Y-01

DTC C1257 /1 57

Power Supply Drive Circuit

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area
JBattery
C1257 /57 When a malfunction inside ECU is detected. Power source circuit
*Skid control ECU

WIRING DIAGRAM
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-603
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check battery positive voltage.

OK:
Voltage: 10 to 14V

NG> Check and repair the charging system.

OK

2 | Check voltage of the ECU IG power source.

In case of using the hand-held tester:
PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATA LIST mode on the hand-held tester.
CHECK:
Check the voltage condition output from the ECU displayed on the hand-held tester.
OK:
"Normal” is displayed.

ON In case of not using the hand-held tester:
@ GND2, . | PREPARATION:
GND1 IG1  GND3 Remove the skid control ECU with connectors still connected.
’ S 00 00000X A0 Ooool m
feees :”"HHJ‘JE%EHEDHEL (@ Turn the ignition switch ON.
W/V (b) Measure voltage between terminals IG1 and GND of the
GND4 skid control ECU connector.

O N | ok
F09165 Voltage: 10 to 14 V

skid control ECU.

OK> Turn ignition switch OFF, check and replace

2004 LAND CRUISER (RM1071U)
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DI-604 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

3 | Check continuity between terminal GND of skid control ECU connector and body

ground.
CHECK:
GND3 Gnpa Measure resistance between terminal GND of the skid control
5 ECU connector and body ground.
| | o

V Resistance: 1 Q or less

~Fo02836

NG> Repair or replace harness or connector.

OK

4 Check ECU-IG fuse.

PREPARATION:

Driver Side J/B Remove the ECU-IG fuse from the driver side J/B.
CHECK:
Check continuity of the ECU-IG fuse.
OK:
oo\ Continuity

000000000
00000080 U/

F04448

components connected to ECU-IG fuse (See at-

NG Check for short circuit in all the harness and
tached wiring diagram).

OK

Check for open circuit in harness and connector between skid control ECU and battery (See page
IN-36 ).
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DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DI-605

DIC9Z-01

DTC

C1268 / 68

Transfer L4 Position Switch Circuit

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area
o » . XTransfer L4 position switch
C1268 /68 Open or short circuit in transfer L4 position switch. " . _—
XTransfer L4 position switch circuit

WIRING DIAGRAM

Cowl Side J/B RH

ABS & BA & TRAC

& VSC ECU
> 54 A
SB 20 B.L Y
IX1 3Q 3B {A4§J EXI2
B-L
J/B No.6
B-L = ==
D5
Detection SW
3 B-L R-L oo 14 - 6
I 7 = TIN2 - ™
Cowl Side J/B RH
B 1 IG1 No.3 Relay GAUGE? 3 .
Cowl Side J/B LH @( s 0\0—3_@ 3E
37 77 SB 39
1)
= 29 (0&—; -
L-B
118 '
I B LH
Ignition SW Cowl Side J/
39 AM1 1
B-R o] B-G
Tl Al 2E fo~]l—(2]
FL Block
JBNo.2 | 1 I
F16 T
-4 I
_@ JBNo3| ALT Battery| T
J:_ = \ /

F17749
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DI-606 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check voltage between terminal EXI2 of skid control ECU and body ground.

PREPARATION:

Remove the skid control ECU with connectors still connected.

CHECK:

(@ Turn the ignition switch ON.

(b) Measure voltage between terminal EXI2 of the skid con-
trol ECU and body ground when the transfer is in the L4
position.

OK:

N F17610 Voltage: 10 to 14 V

@

2 | Check transfer L4 position switch ( See page  TR-49).

@

3 [ Check for open or short circuit in harness and connector between transfer L4
position switch and skid control ECU ( See page IN-36 ).

OK Proceed to next circuit inspection shown in
problem symptoms chart (See page DI-526).

NG> Replace transfer L4 position switch.

NG> Repair or replace harness or connector.
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DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DI-607

4 | Check for open or short circuit in harness and connector between skid control

ECU and ECM (See page IN-36).

NG

Repair or replace harness or connector.

OK

Check and replace skid control ECU.
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DI-608 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DICA0-01

DTC C1290/ 66 Zero Point Calibration of Steering Sen-
sor Undone

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area

The steering sensor zero point calibration position vastly
C1290/ 66 differs from the recorded value.
(The angle becomes larger)

XYaw rate sensor zero point calibration undone
*Steering angle sensor zero point calibration undone

INSPECTION PROCEDURE

1 | Perform zero point calibration. (See page  DI-505)

HINT:

This code is output when a problem occurs in a zero point calibration of the steering angle sensor and yaw
rate sensor.

Therefore, clear the stored zero point calibration data and correct the zero points.

(@) Clear the zero point calibration data.

(b) Perform a zero point calibration of the steering sensor and yaw rate sensor.

NEXT

2 Is DTC output?

(@ Clear the DTCs.
(b)  Turn the ignition switch to the ON position.
(c) Are the same DTCs detected?

NO Proceed to next circuit inspection shown in
problem symptoms table.

YES

No problem.

HINT:
When the registered data is not equal to the input data, the DTC will be output.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-609
BRAKE ASSIST (BA) SYSTEM

DICA1-01

DTC C1336/ 39 Zero Point Calibration of Deceleration
Sensor Undone

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area

When either of the following 1. or 2. is detected:
1. In TEST mode, the shift lever is shifted to other than P

. . . . *Deceleration sensor
position within 2 sec. after ECU terminal IG1 is turned . o
C1236/39 *Deceleration sensor circuit

ON for the first time. APNP switch circuit (R ition)
. . . switch circui osition
2. When the deceleration sensor zero point recorded in P

ECU is deleted.

WIRING DIAGRAM

v1 ABS & BA & TRAC
& VSC ECU
Yaw Rate Sensor - _G_ -1 16 - _(; -1
| I N\[cal l I
GL1 [ | | 7711G4 | |
oy 1 v
GL2 [5 ! I DILIG4] ! i
| |
L | o L |
YD [G : 1 27LG4]| : |
| |
9
! B ! AN 19 ! B ! (AN VYS
VYS[g ! ! e ! ! 443
oW | 20 oW | /2_8\
YAW2[— ; : >164] ; : (A43) YAW
| |
R 18 B 27
GYAW [ ¢ : : > 1G4] : : (A43) GYAW
| | 22 | | 18
L — gl - ———— b YSS
Shielded >_ Shielded @
N F17752

INSPECTION PROCEDURE

1 | Check whether zero point calibration of yaw rate (deceleration) sensor has been
done or not.

PREPARATION:

Shift the shift lever in the P position and turn the ignition switch ON. Repeat connecting and releasing Ts
and E; terminals of the DLC1 4 times or more for 8 sec. After this, turn the ignition switch OFF and after
connecting terminals Ts and Eq, turn it ON again.
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DI-610

DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

Carry out yaw rate (deceleration) sensor zero point calibration and confirm it by

VSC TRAC warning light.

OK:

VSC TRAC warning light blinks

o)

No problem.

@

3

Check DTC for the VSC (See page DI-505).

*1 :Other than DTC C1336 / 39 is output.
*2:DTC C1336 / 39 only is output.

D

Repair ABS control system according to the
code output.

3

Check for open and short circuit in harness and connector between PNP switch
(P position) and skid control ECU and ECM (See page  IN-36).

<)

Repair or replace harness or connector.

@

Check for open and short circuit in harness and connector between yaw rate
(deceleration) sensor and skid control ECU (See page IN-36 ).

<)

Repair or replace harness or connector.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-611
BRAKE ASSIST (BA) SYSTEM

6 [ Check yaw rate (deceleration) sensor (See page  DI-505).

NG Replace yaw rate sensor.

OK

Check and replace skid control ECU.
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DI-612

DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DICA2-01

DTC

C1340/ 47

Center Differential Lock Circuit

CIRCUIT DESCRIPTION

DTC No. DTC Detecting Condition Trouble Area
. . . L *Center differential lock system
C1240/ 47 Open or short in center differential lock circuit. . . Lo
*Center differential lock circuit

WIRING DIAGRAM

D4

Detection SW

ABS & BA & TRAC

(Center Diff. Lock) ) & VSC ECU
W-B P-B vz SB
T oo > IX1]
Cowl Side J/B RH
Combination Meter 28 56
SB
3 —(3Q)
Center
; — (B ———2—(43|Exi
—C»H—0 C1d)
Cowl Side J/B RH Ja
3Q 3E
A A
SB
Cowl Side J/B LH 118
Ignition SW
10 41
W-R 2 B-R
2A 2E 7[Aam2. G2 [ 6
W-B .
Engine Room J/B
W-R 9 AM2 1
i - 1B 1C
T | Battery
- FL Block
T 2
MAIN
N B-
J_ OLP0 [F15) G
- p— —
N F17776
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-613
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 Check that the center differential is free and center diff. lock switch is OFF.

NG> Repair the center differential lock system.

@

2 Is DTC output?

Check the DTC on page DI-505 .

NO> END

YES

3 | Check that bulb for center diff. lock indicator light is not burnt out.

NG> Replace indicator light.

4 [ Check for open circuit in harness and connector between battery and center diff.
lock indicator light, center diff. lock indicator light and skid control ECU (See
page IN-36).

NG> Repair or replace harness or connector.

2004 LAND CRUISER (RM1071U)

Author : Date : 806



DI-614

DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

5 | Check voltage between terminal EXI of skid control ECU and body ground.

EXI

N F17614

PREPARATION:

Remove the skid control ECU with connectors still connected.

CHECK:
(@)
(b)

tion.
OK:

Turn the ignition switch ON.
Measure voltage between terminal EXI of the skid control
ECU and body ground when the transfer is in the L4 posi-

Voltage: 10 to 14V

OK

)

Repair or replace harness or connector.

6 | Check transfer indicator switch (See page

TR-49).

OK

<)

Replace transfer indicator switch.

Check and replace skid control ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-655
BRAKE ASSIST (BA) SYSTEM

DICAE-01

Check for Fluid Leakage

Check for fluid leakage from the actuator or hydraulic lines.

N F09992
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-615
BRAKE ASSIST (BA) SYSTEM

DIC94-02

CIRCUIT INSPECTION

DTC |[co0200/31-C1239/39 |Speed Sensor Circuit

CIRCUIT DESCRIPTION

The speed sensor detects wheel speed and sends the ap-

N
a\ Speed Sensor propriate signals to the ECU. These signals are used for control
Rotor } ] '_v\ (N__s]Magnet of the ABS & BA & TRAC & VSC control system. The front and
7 | rear rotors each have 48 serrations.

To ECU When the rotors rotate, the magnetic field emitted by the perma-
nent magnet in the speed sensor generates AC voltage. Since
the frequency of this AC voltage changes in direct proportion to
the speed of the rotor, the frequency is used by the ECU to de-
High Speed tect the speed of each wheel.

Low Speed

BR3583 -V
BR3582 F00010
DTC No. DTC Detecting Condition Trouble Area
Detection of any of the conditions 1. through 4.:
1. At a vehicle speed of 6 mph (10 km/h) or more, pulses
are not input for 15 sec.
2. Momentary interruption of the speed sensor signal oc-
curs at least 7 times in the time between switching the
ignition switch ON and switching it OFF.
3. Continuous noise occurs into the speed sensor signals
C0200/31 with a vehicle speed at 12 mph (20 km/h) or more.
C0205 /32 4. The condition that the speed sensor signal circuit is *Right front, left front, right rear and left rear speed sensor
C0210/ 33 open continues for 0.12 sec. or more. *Each speed sensor circuit
C0215/34 *ABS does ngt function *Sensor rotor
*Brake pedal is not depressed
*Parking brake is not set
*Rear differential does not lock
Under the above conditions, when the difference in velocity
between the highest rotating and the second highest rotat-
ing wheels is within 1 mph (2 km/h), the slowest wheel ro-
tates at 0 mph (0 km/h), and the second slowest wheel
rotates at 7 mph (12 km/h) for 1 second or more.
C1235/35 Continuous noise occurs into the speed sensor
|
C1236/ 36 ional 8 l_Jth hicl ) q t12rFr)1 h (20 km/h) *Right front, left front, right rear, left rear speed sensor
n
C1238/38 ngmars W n?nve Ii er zp;e:c ;: more P HSpeed sensor rotor
C1239 /39 or more continues fol .
HINT:
* DTC No. C0200 / 31 and C1235 / 35 are for the right front speed sensor.
*x DTC No. C0205/ 32 and C1236 / 36 are for the left front speed sensor.
*x DTC No. C0210/ 33 and C1238 / 38 are for the right rear speed sensor.
*x DTC No. C0215/ 34 and C1239 / 39 are for the left rear speed sensor.
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DIAGNOSTICS
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WIRING DIAGRAM

DI-616
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-617
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

HINT:
Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

1 | Check output value of speed sensor.

PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the DATALIST mode on the hand-held tester.
CHECK:
Check that there is no difference between the speed value output from the speed sensor displayed on the
hand-held tester and the speed value displayed on the speedometer when driving the vehicle.
OK:
There is almost no difference from the displayed speed value.
HINT:
There is tolerance of = 10 % in the speedometer indication.

OK> Go to step 4.

NG

2 | Check speed sensor.

. Front:
LH
Side PREPARATION:
2 (@) Make sure that there is no looseness at the connector’s

locking part and connecting part of the connector.

(b) Disconnect the speed sensor connector.

CHECK:

Q * LH side:
Measure resistance between terminals 2 and 4 of the
speed sensor connector.

* RH side:
Measure resistance between terminals 1 and 2 of the
speed sensor connector.

OK:

Fo4508 Resistance: 0.92to 1.22 k Q
CHECK:
* LH side:

Measure resistance between terminals 2 and 4 of the
speed sensor connector and body ground.

* RH side:
Measure resistance between terminals 1 and 2 of the
speed sensor connector and body ground.
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DI-618 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

F02833

OK:
Resistance: 1 M Q or higher
Rear:
PREPARATION:
(@) Make sure that there is no looseness at the connector’s
locking part and connecting part of the connector.
(b) Disconnect the speed sensor connector.
CHECK:
Measure resistance between terminals 1 and 2 of the speed
sensor connector.
OK:
Resistance: 1.0t0 1.4 k Q
CHECK:
Measure resistance between terminal 1 or 2 of the speed sen-
sor connector and body ground.
OK:
Resistance: 1 M Q or higher

NG> Replace speed sensor.

NOTICE:
Check the speed sensor signal last (See page  DI-505).

3 | Check for open and short circuit in harness and connector between each speed
sensor and ECU (See page IN-36).

2004 LAND CRUISER (RM1071U)

NG> Repair or replace harness or connector.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-619

BRAKE ASSIST (BA) SYSTEM

4 Check sensor installation.

o T,

K

P

G

V7,

=z

BR3795

CHECK:

Check the speed sensor installation.

OK:
The installation bolt is tightened properly and there is
no clearance between the sensor and front steering
knuckle or rear axle carrier.
Torque: 8.0 N-m (82 kgf-cm, 71 in.-Ibf)

OK

NG> Replace speed sensor.

NOTICE:
Check the speed sensor signal last (See page  DI-505).

5 [ Check speed sensor and sensor rotor serrations.

Normal Signal Waveform

AWA
A

WAt
A

1V / Division

2 m/s / Division

W04200

2004 LAND CRUISER

(RM1071U)

(REFERENCE) INSPECTION USING OSCILLOSCOPE

PREPARATION:

(@ Remove the skid control ECU with connectors still con-
nected.

(b) Connect the oscilloscope to each of terminals FR+ - FR-,
FL+ - FL-, RR+ - RR- or RL+ - RL- of the skid control
ECU.

CHECK:

Drive the vehicle at about 12 mph (20 km/h), and check the sig-

nal waveform.

HINT:

*  As vehicle speed (rpm of the wheels) increase, a cycle of
the waveform narrows and the fluctuation in the output
voltage becomes greater.

*  When noise is identified in the waveform on the oscillo-
scope, error signals are generated due to the speed sen-
sor rotor’s scratches, looseness or foreign matter depos-
ited on it.

OK> Check and replace skid control ECU.
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DI-620 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

6 | Check sensor rotor and sensor tip.

R07880

F04443

OK

Front:
PREPARATION:
Remove the front axle hub (See page SA-12).
CHECK:
Check the sensor rotor serrations.
OK:
No scratches, missing teeth or foreign matter.
PREPARATION:
Remove the front speed sensor (See page BR-69 ).
CHECK:
Check the sensor tip.
OK:
No scratches or foreign matter on the sensor tip.
HINT:
If foreign matter (including that on the sensor rotor side) is iden-
tified, remove it and after reassembling, check the output ware-
form.
Rear:
PREPARATION:
Remove the rear axle shaft (See page SA-84).
CHECK:
Check the sensor rotor serrations.
OK:
No scratches, missing teeth or foreign matter.
PREPARATION:
Remove the rear speed sensor (See page BR-72).
CHECK:
Check the sensor tip.
OK:
No scratches or foreign matter on the sensor tip.
HINT:
If foreign matter (including that on the sensor rotor side) is iden-
tified, remove it and after reassembling, check the output ware-
form.

NG> Replace speed sensor or rotor.

NOTICE:
Check the speed sensor signal last (See page  DI-505).

Check and replace skid control ECU.
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DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) & DI-639

BRAKE ASSIST (BA) SYSTEM

DICA8-02

SLIP Indicator Light Circuit

CIRCUIT DESCRIPTION
The SLIP indicator blinks during VSC operation.

WIRING DIAGRAM

Combination Meter

ABS & BA & TRAC

& VSC ECU
)
12 LB 12 6
SB_TMuak¢—=—3>3ic1 L-B (243 IND
15
C1l
Cowl Side J/B LH Engine Room J/B
Si 41 10 |\v.r L2 AM2 1
ip - |
N EB. ¢ 2A 1B 1C
Y
118
Ignition SW
W-R AMZO/C 1G2 B-R
7 6
10 Cowl Side J/B RH J4
¢ SE MET | =
= B-
3Q 3 A A
L SB
Y~15) B-G
C15)
BR 8
FL Block -+
‘? 2 MAIN Battery [ |
F15 OO T
— J:‘ —
N F17775
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DI-640 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 Do the warning lights other than SLIP indicator light come on?

YES> Go to step 3.

NO

2 Check IG1 No. 1 relay.

PREPARATION:

Remove the IG1 No. 1 relay from the engine room J/B.
22— CHECK:

Check continuity between the IG1 No. 1 relay terminals listed
in the table below.

OK:

Terminals 3 and 4 Continuity

Terminals 1 and 2 Open

CHECK:

(@) Apply battery positive voltage between terminals 3 and 4.
(b) Check continuity between terminals.

OK:

| Terminals 1 and 2 | Continuity

BE 1840
R15257
R15258

F00044

NG> Replace 1G1 No. 1 relay.

OK

Check for open circuit in harness and connector between IG1 No. 1 relay and combination meter
(See page IN-36).
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-641
BRAKE ASSIST (BA) SYSTEM

3 | Check SLIP indicator light.

Check if that the open circuit in the combination meter circuit (See page BE-58).

meter assembly.

NG> Repair SLIP indicator light bulb or combination

OK

4 Check for short circuit in harness and connector between SLIP indicator light and skid
control ECU (See page IN-36).

NG> Repair or replace harness or connector.

OK

Check and repair skid control ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-651

BRAKE ASSIST (BA) SYSTEM

DICAC-01

Tc Terminal Circuit

CIRCUIT DESCRIPTION
Connecting terminals Tc and E; of the DLC1 or Tc and CG of the DLC3 causes the ECU to display the DTC

by flashing the ABS warning light and VSC TRAC warning light.

WIRING DIAGRAM

ABS & BA & TRAC

D1
J/B No. 7 & VSC ECU
DLC1 b
4
P-B
TC | (7D)&
W-B W-B
3 El 5 3 P.B 11
D7
DLC3 P-B
(:SiB) 1 Cowl Side
J/B RH
TC 13
Cowl Side J/B LH
E Il IF
W-B ;i
CG )
e e e _/

F17760
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DI-652

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check voltage between terminals Tc and E 1 of DLC1 or Tc and CG of DLC3.

ON CHECK:
@ (@ Turn the ignition switch ON.

(b) Measure voltage between terminals Tc and E1 of the
DLC1 or Tc and CG of the DLC3.

OK:

Voltage: 10 to 14 V

N} N} CG

F05490

and E are connected, the ECU may be defec-
tive.

OK> If ABS warning light does not blink even after Tc

IG switch OFF, and check for open and short circuit in harness and connector

between skid control ECU and DLC1 or DLC3, DLC1 or DLC3 and body ground
(See page IN-36).

@

Check and replace skid control ECU.

NG> Repair or replace harness or connector.
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DI-642

DIAGNOSTICS
BRAKE

ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) &

DICA9-02

TRAC Indicator Light Circuit

CIRCUIT DESCRIPTION
The TRAC indicator light blinks during TRAC operation.

WIRING DIAGRAM

ABS & BA & TRAC

Combination Meter & VSC ECU
)
/ﬂlo SB
¢ (C12)
TRAC 18 13 13 15
SB B-R B-R 7
——p—wWw—p—1{C13 [ 1U4 ] IG1 A43) INFR
17 | &b
. 118
Cowl Side J/B RH Ja Ignition SW
/ MET 4 B-R e B-R 1IG2 AM2
3Q 3E A A 6 oo 7
Engine Room J/B Cowl Side J/B LH
AM2
L S W-R 10 Al wr
1C 1B 2A 2E
FL Block
2 MAIN
B-G 7~
{F15 oSO ]
1
-
Battery| |
JT_
= —
N F17759
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-643
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 Do the warning lights other than TRAC indicator light come on?

YES> Go to step 3.

NO

2 Check IG1 No. 1 relay.

PREPARATION:

Remove the IG1 No. 1 relay from the engine room J/B.
22— CHECK:

Check continuity between the IG1 No. 1 relay terminals listed
in the table below.

OK:

Terminals 3 and 4 Continuity

Terminals 1 and 2 Open

CHECK:

(@) Apply battery positive voltage between terminals 3 and 4.
(b) Check continuity between terminals.

OK:

| Terminals 1 and 2 | Continuity

BE 1840
R15257
R15258

F00044

NG> Replace 1G1 No. 1 relay.

OK

Check for open circuit in harness and connector between IG1 No. 1 relay and combination meter
(See page IN-36).
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Dl-644 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

3 | Check TRAC indicator light.

Check that the open circuit in the combination meter circuit (See page BE-58).

tion meter assembly.

NG> Repair TRAC indicator light bulb or combina-

OK

4 Check for short circuit in harness and connector between TRAC indicator light and skid
control ECU (See page IN-36).

NG> Repair or replace harness or connector.

OK

Check and repair skid control ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-653

BRAKE ASSIST (BA) SYSTEM

DICAD-01

Ts Terminal Circuit

CIRCUIT DESCRIPTION

The sensor check circuit detects abnormalities in the speed sensor signal which cannot be detected by the

DTC check.
Connecting terminals Ts and E; of the DLC1 starts the check.

WIRING DIAGRAM

D1 ABS & BA & TRAC
DLC1 J/B No. 7 & VSC ECU
)
W 6
TS 7D
= (D&
W-B W-B - E1 w 5 5 w 12
W-B (7B)& »(7D) A4 TS
D7
3B) 1 |cowl Side DLC3
J/B RH
TS 12
Cowl Side J/B LH
EB, Il IF
cG B ;[8)
4
e e e ;}
N F17760
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DI-654 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

1 | Check voltage between terminals Tsand E 1 of DLC1.

ON CHECK:
@ (@ Turn the ignition switch ON.

(b) Measure voltage between terminals Ts and E; of the
DLC1.

OK:
Voltage: 10 to 14V

ABO119
S08096

F00446

and E, are connected, the ECU may be defec-
tive.

OK> If ABS warning light does not blink even after Ts

@

2 IG switch OFF, and check for open and short circuit in harness and connector
between skid control ECU and DLC1, DLC1 and body ground (See page IN-36
).

@

Check and replace skid control ECU.

NG> Repair or replace harness or connector.

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS

BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) &

DI-645

DICAA-02

VSC OFF Indicator Light, Center Diff Lock Switch Circuit

CIRCUIT DESCRIPTION
This is the VSC control main switch. When the center differential is locked, VSC control goes off and the VSC

OFF indicator light lights up.

WIRING DIAGRAM

D4 Detection SW ABS & BA & TRAC
(Center Diff. Lock) ) & VSC ECU
W-B oo P-B SH1X1] P-B 3
1 2 SB 7= ] — (A43 EXI
Cowl Side J/B RH Cowl Side J/B RH
22
4 IGN 22 56 3 B-R
. A44] 1G2
3E 38R (30« 3B
MET 7| 6
3 (A42) IG1
S Cowl Side JBRH B-W N
26 14 7
118 B-R L-R
Ignition SW 3Q @ A4 WT
SB |
B-R AMl/ IG1| L-B
(o
2 ; 4 8
W-R | AM2 &I IG2|B-R a J4 BR SB
7 © 6 | A Jic
W-R Combination Meter
Engine Room J/B Cowl Side J/B LH
1 AM2 9 W-R 10 41
-Qc 1B} —{2A)&—3(2E) 10
(D
Cowl Side J/B LH VS%\\OFF
37 IG1 No.2 Relay -/
@l —;
18 ECU-IG1 17
—{ 2B 3215 @—
39 AM1 1
=
1
B-G| 1 T |
EC J/B No.2 ALT ' IF E
F1 T | Battery
G 2 MAIN
B-G F1 OO ®
N - FL Block B B B F17756
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DI-646 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

HINT:

Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

1 | Check operation of the VSC OFF indicator light.

PREPARATION:

(@) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.

(c) Select the ACTIVE TEST mode on the hand-held tester.

CHECK:

Check that "ON"” and "OFF” of the VSC OFF indicator light can be shown on the combination meter with the

hand-held tester.
NG> Go to step 3.

@

2 Is DTC output for VSC?

YES> Repair circuit indicated by the output code.

NO

3 | Does the warning lights other than VSC OFF indicator light come on?

YES> Go to step 5.

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-647
BRAKE ASSIST (BA) SYSTEM

4 [ Check IG1 No. 1 relay.

PREPARATION:

Remove the IG1 No. 1 relay from the engine room J/B.
22— CHECK:

Check continuity between the IG1 No. 1 relay terminals listed
in the table below.

OK:

Terminals 3 and 4 Continuity

Terminals 1 and 2 Open

CHECK:

(@) Apply battery positive voltage between terminals 3 and 4.
(b) Check continuity between terminals.

OK:

| Terminals 1 and 2 | Continuity

BE 1840
R15257
R15258

F00044

NG> Replace 1G1 No. 1 relay.

OK

Check for open circuit in harness and connector between IG1 No. 1 relay and combination meter
(See page IN-36).

5 | Check VSC OFF indicator light.

Check that the open circuit in the combination meter circuit (See page BE-58).

2004 LAND CRUISER (RM1071U)

NG Repair VSC OFF indicator light bulb or combina-
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DI-648 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

6 Check for short circuit in harness and connector between VSC OFF indicator light and
skid control ECU (See page [IN-36).

NG> Repair or replace harness or connector.

OK

7 Check if center diff. lock switch remains ON, or check wire harness between cen-
ter diff. lock switch and body ground for short circuit.

place wire harness.

NG> Repair center diff. lock switch or repair or re-

OK
~_—

Check and repair skid control ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-631

BRAKE ASSIST (BA) SYSTEM

DICA6-02

VSC TRAC Warning Light Circuit

CIRCUIT DESCRIPTION
If the ECU stores DTC, the VSC TRAC warning light illuminates the combination meter.

WIRING DIAGRAM

Combination Meter QB\/SS% Eéé‘ TRAC
Cowl Side J/B RH
SB £f 18 L-W (—\4
3Q 3B - (a43] vscw
16
Cc1 .
Cowl Side J/B LH Engine Room J/B
VSC TRAC 2 10 W-R 2 AM2 1
D @( 2A 1B 1c}—
U
118
Ignition SW
W-R B-R
- AMZO/C IG2[ 6
10 Cowl Side J/B RH J4
14 C12 . MET 4 JIC
SB 3 3E B-R
A A
ql SB B-G
C15)
BR 8
FL Block -+
!? 2 MAIN Battery| |
F15 OO T
= J:‘ —
N F17765
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DI-632 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

INSPECTION PROCEDURE

HINT:
Troubleshoot in accordance with the table below for each trouble symptom.

VSC TRAC warning light does not light up *1

VSC TRAC warning light remains on *2
*1: Start the inspection from step 1 in case of using the hand-held tester and start from step 2 in case of not
using the hand-held tester.

*2: After inspection with step 4, start the inspection from step 5 in case of using the hand-held tester and
start from step 6 in case of not using hand-held tester.

1 | Check operation of the VSC TRAC warning light.

PREPARATION:

(@) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.

(c) Select the ACTIVE TEST mode on the hand-held tester.

CHECK:

Check that "ON” and "OFF” of the VSC TRAC warning light can be shown on the combination meter on the
hand-held tester.

OK> Check and replace skid control ECU.

NG

2 | Does the warning lights other than VSC TRAC warning light come on?

bination meter assembly.

YES> Repair VSC TRAC warning light bulb or com-

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS

BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) & DI-633

3 | Check IG1 No. 1 relay.

BE 1840
R15257
R15258

F00044

OK

PREPARATION:

Remove the IG1 No. 1 relay from the engine room J/B.

CHECK:

Check continuity between the IG1 No. 1 relay terminals listed

in the table below.
OK:

Terminals 3 and 4

Continuity

Terminals 1 and 2

Open

CHECK:

(@) Apply battery positive voltage between terminals 3 and 4.
(b) Check continuity between terminals.

OK:

| Terminals 1 and 2 |

Continuity

NG> Replace 1G1 No. 1 relay.

Check for open circuit in harness and connector between IG1 No. 1 relay and combination meter

(See page IN-36).
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DI-634

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

4 | Check that the ECU connectors are securely connected to the ECU.
NO> Connect the connector to the ECU.
YES
5 | Check operation of the VSC TRAC warning light (See step 1).
OK> Check and replace skid control ECU.
NG
~——
6 [Is DTC output?

Check the DTC on page DI-505 .

YES> Repair circuit indicated by the output code.

@

Check for short circuit in harness and connector between VSC TRAC warning light and
skid control ECU (See page IN-36).

NG> Repair or replace harness or connector.

@

Check and repair skid control ECU.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-503
BRAKE ASSIST (BA) SYSTEM

DIC8P-01

CUSTOMER PROBLEM ANALYSIS CHECK

ABS & EBD & BA Check Sheet |nspect0r’s .
Name
Registration No.
Customer’s Name Registration Date / /
Frame No.
Date Vehicle / / Odometer Reading km
Brought In miles
Date Problem First Occurred / /
Frequency Problem Occurs O Continuously O Intermittently ( times a day)
O ABS does not operate.
O ABS does not operate efficiently.
O BA does not operate.
Symptoms O EBD does not operate.
ABS Warning Light O Remains ON O Does not light up
Abnormal
Brake Warning .
Light Abnormal O Remains ON O Does not light up
(PKB released)
1st Time O Normal Code O Malfunction Code (Code )
DTC Check
2nd Time g Normal Code g Malfunction Code (Code )
STOP LIGHT SW O ON (] OFF
O NOSYS
Freeze Frame Data O ABS
SYSTEM O BA
O FAIL SF
#IG ON
VEHICLE SPD km/h
MPH

2004 LAND CRUISER (RM1071U)
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DI-504

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM
TRAC & VSC Check Sheet Inspector’s |
Name
Registration No.
Customer’s Name Registration Date / /
Frame No.
Date Vehicle : km
Odometer Readin i
Brought In / / 9 miles
Date Problem First Occurred / /
Frequency Problem Occurs O Continuous O Intermittent ( times a day)
O TRAC does not operate. (Wheels spin when starting rapidly.)
O VSC does not operate. (Wheels sideslip at the time of sharp turning.)
TRAC OFF Indicator ; :
. O RemainsON 0O Does not light u
Light Abnormal ghtup
VSC TRC Warnin . .
Symptoms Indicator Abnorme?l O Displays O Does not display
SLIP Indicator ; .
Light Abnormal O Remains ON 0O Does not light up
Skid Control
Buzzer Abnormal O Sounds O Does not sound
ABS Warning Light Normal O Malfunction Code (Code )
Check Item Malfunction O Normal O Malfunction Code (Code )
Indicator Light
1st Time O Normal Code O Malfunction Code (Code )
DTC Check 2nd Time O Normal Code O Malfunction Code (Code )

VSC/TRC OFF SW O ON O OFF
SYSTEM O VSC/TRC
Freeze Frame Data
SHIFT POSITION 9 PN 22 bR 03
O D O 4 O L O FAIL

STEERING ANG deg

YAW RAT deg/s
MAS CYL PRESS V
THROTTLE deg

MAS PRESS GRADE MPa/s

G (RIGHT&LEFT) G

G (BACK&FORTH) G

2004 LAND CRUISER (RM1071U)
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DI-518 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DIAGNOSTIC TROUBLE CODE CHART

NOTICE:

When removing the part, turn the ignition switch OFF.

HINT:

* Using SST 09843-18020 or 09843-18040, connect terminals Tc and E; of the DLC1 or Tc and CG
of the DLC3.

* If any abnormality is not found when inspecting parts, inspect the ECU.

* If a malfunction code is displayed during the DTC check, check the circuit listed that code. For details
of each code, turn to the page referred to under the "See page” for respective "DTC No.” in the DTC

DIC8V-01

chart.
DTC chart of ABS:
DTC No. .
Detection Item Trouble Area
(See Page)
C0278/11 . . N
Open or short in ABS solenoid relay circuit
(DI-531) *ABS solenoid relay
C0279/12 | drel *ABS solenoid relay circuit
B+ short in ABS solenoid relay circuit
(DI-531) y
C0226 /21 Open or short in hydraulic brake booster solenoid circuit (SFR | *Hydraulic brake booster
(DI-528) circuit) HSFRR or SFRH circuit
C0236 /22 Open or short in hydraulic brake booster solenoid circuit (SFL | *Hydraulic brake booster
(DI-528) circuit) HSFLR or SFLH circuit
C0246 /23 Open or short in hydraulic brake booster solenoid circuit (SRR | *Hydraulic brake booster
(DI-528) circuit) HSRRR or SRRH circuit
C0256 / 24 Open or short in hydraulic brake booster solenoid circuit (SRL | *Hydraulic brake booster
(DI-528) circuit) HSRLR or SRLH circuit
C1225/25 Open or short in hydraulic brake booster solenoid circuit (SA1 | *Hydraulic brake booster
(DI-543) circuit) HSAL circuit
C1226/ 26 Open or short in hydraulic brake booster solenoid circuit (SA2 | *Hydraulic brake booster
(DI-543) circuit) HSA2 circuit
C1227 /27 Open or short in hydraulic brake booster *Hydraulic brake booster
(DI-543) solenoid circuit (SA3 circuit) HSA3 circuit
C1228/28 Open or short in hydraulic brake booster solenoid circuit (STR | *Hydraulic brake booster
(DI-543) circuit) HSTR circuit
€0200 /3154 Right front wheel speed sensor signal malfunction
| W
(DI-615) g P g
C0205 / 321 . )
(DI-615) Left front wheel speed sensor signal malfunction ARight front, left front, right rear and left rear speed sensor
*Each speed sensor circuit
C0210/33*1 . . )
Right rear wheel speed sensor signal malfunction *Sensor rotor
(DI-615)
€215/ 34<% Left heel d or signal malfunction
eft rear wheel speed sensor si uncti
(DI-615) P g
C1235/35
Foreign matter is attached on the tip of the right front sensor
(DI-615) ARight front, left front, right rear, left rear speed sensor
C1236/ 36 *Sensor rotor
Foreign matter is attached on the tip of the left front sensor
(DI-615)
C1237/37 . . ) L
(DI-557) Size of some tires is different from the other tires Tire size

2004 LAND CRUISER (RM1071U)
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DI-519

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM
C1238/38 . . . ’
Foreign matter is attached on the tip of the right rear sensor
(DI-615) ARight front, left front, right rear, left rear speed sensor
C1239/39 . ) ) *Sensor rotor
(DI-615) Foreign matter is attached on the tip of the left rear sensor
- . JBatter
Cl241/41 Low battery positive voltage or abnormally high battery NC re ylator
o u
(DI-558) positive voltage 9 N
*Power source circuit
C1242 | 42*2 ) o *Battery
(DI-561) Open in IG2 circuit AC regulator
*Power source circuit
C1243/43 Malfunction in deceleration sensor (constant output) #Deceleration sensor
u | | | utpu . .
(DI-564) P HAWire harness for deceleration sensor system
Cl244/44 Open or short in deceleration sensor circuit #Deceleration sensor
| | Ircul . . .
(DI-567) P *Deceleration sensor circuit
C1245/45 Malfunction in deceleration sensor *Deceleration sensor
u | | | . .
(DI-564) HAWire harness for deceleration sensor system
C1246/46 Malfunction in master cylinder pressure sensor AMaster cylinder pressure sensor
u | | | u . . .
(DI-570) Y P *Master cylinder pressure sensor circuit
C1249/49 Open in ston liaht switch circuit HStop light bulb
| | WI Ircul . . . .
(DI-573) P pa *Stop light switch circuit
C1251/512 | Pump motor is locked Hydraulic brake booster pump motor
L uli u
(DI-577) Open circuit in pump motor ground 4 pump
C1252 | 52%2 *Hydraulic brake booster pump motor
(DI-580) Hydraulic brake booster pump motor malfunction *Hydraulic brake booster pump motor circuit
*Pressure switch (PH or PL)
C1253 / 53%2 *ABS motorl or ABS motor 2 relay
(DI-586) Hydraulic brake booster pump motor relay malfunction *ABS motorl or ABS motor 2 relay circuit
*Hydraulic brake booster pump motor circuit
C1254 | 54*2 Pressure switch malfunction *Pressure switch (PH or PL)
WI I
(DI-592) . Y *Pressure switch circuit
C1256 / 56+2 *Accumulator
(DI-595) Accumulator low pressure malfunction *Pressure switch (PH or PL)
*Hydraulic brake booster pump motor
C1257 / 57*2 S _ *Battery o
(DI-602) Power supply drive circuit malfunction Power source circuit
*Skid control ECU
C1203 /59 XTRC+ or TRC- circuit
(DI-536) ECM communication circuit malfunction AENG+ or ENG- circuit
AECM
C1268/68 Transfer L4 position signal transmission failure Afransfer L4 position switch
It | ISSI |
(DI-605) P g . XTransfer L4 position switch circuit
JBattery
Always ON Malfunction in skid control ECU HC regulator
u | | { . .
(DI-621) *Power source circuit
*Skid control ECU

*1: As the DTC cannot be erased by replacing parts alone do either of the following operations.

(1)
(2)

Clear the DTC (See page DI-505 ).
At a speed of 20 km/h (12 mph), drive the vehicle for 30 sec. or more.

*2: Using the following table, troubled parts can be specified.
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DI-520

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM
Table of Trouble Part and DTC:
DTC C1242/42 | C1251/51 | C1252/52 | C1253/53 | C1254/54 | C1256/56 | C1257/57
BRAKE Warning ||ght and buzzer Light | Buzzer| Light | Buzzer| Light |Buzzer| Light | Buzzer| Light | Buzzer| Light |Buzzer| Light |Buzzer|
) PH O O ] 0| O
Pressure switch
PL O O ] 0| O
Pump motor opopopo 0o
Pump motor circuit MTT wire harness joj o
MT+ wire harness O
MT- wire harness ]
Accumulator malfunction Ol O
MR1 open circuit U
L MR2 open circuit O
Motor relay circuit Ol ol o
MR1 welded contact
MR2 welded contact Opu|d
Hydraulic brake booster|pressure leaks 0 g 0| o
Power source* IG2 open circuit O
ECU Power supply circuit L]
*: When IG1 circuit is open, the ABS warning light and BRAKE warning light come on.
2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-521
BRAKE ASSIST (BA) SYSTEM

DTC chart of VSC:

DTC No. .
Detection Item Trouble Area
(See Page)
C1231/31 Malfunction in steeri | HSteering angle sensor
alfunction in steering angle sensor . N
(DI-546) gang HSteering angle sensor circuit
C1232/32 Malfunction in decelerati *Deceleration sensor
alfunction in deceleration sensor . o
(DI-551) *Deceleration sensor circuit
C1233/33 o horti te sensor circuit XYaw rate sensor
en or short in yaw rate se ircui o
(DI-553) P y XYaw rate sensor circuit
C1234/34 Malfunction i " XYaw rate sensor
alfunction in yaw rate sensor -
(DI-553) y XYaw rate sensor circuit
C1335/35 o ircuit in steeri le sensor *Steering angle sensor
en circuit in steering angle . o
(DI-546) P gang HSteering angle sensor circuit
Xyaw rate sensor
C1210/ 36 . L N
(DI-538) Zero point calibration of yaw rate sensor undone XYaw rate sensor circuit
HAPNP switch circuit (P position)
*Deceleration sensor
C1336 /39 ) I . ) o
(DI-609) Zero point calibration of deceleration sensor undone *Deceleration sensor circuit
H*PNP switch (P position) circuit
C1223/43 Malfunction in ABS control syst ABS control system
alfunction in control system
(DI-540) y 4
EO circuit
C1224 /44 . . o *N
Open or short in NE signal circuit AECM
(DI-541) )
*Skid control ECU
C1290/ 66 . N ) HSteering angle sensor zero point calibration
Zero point calibration of steering sensor undone . I
(DI1-608) XYaw rate sensor zero point calibration
C1340/47 o ircuit er diff tial lock signal *Center differential lock system
en circuit in center differential lock signal . . Lo
(DI-612) P g *Center differential lock circuit
C1201751 ECM syst [functi Engine control system
system malfunction i
(DI-535) 4 g y
ATRC+ or TRC- circuit
C1203/53 L . o
(DI-536) ECM communication circuit malfunction HAENG+ or ENG- circuit
*ECM
Always ON Malfunction in skid control ECU *Power source circuit
(DI-627) Open in VSC TRAC warning light circuit R/SC TRAC warning light circuit
HINT:

There is a case that TOYOTA hand-held tester cannot be used when the VSC TRAC warning light is always
on.
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DI-502 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) & BRAKE
ASSIST (BA) SYSTEM
HOW TO PROCEED WITH TROUBLESHOOTING

Troubleshoot in accordance with the procedure on the following pages.

DIC8N-01

@ehicle Brought to Worksho@ o . I
Items inside /7 are titles of pages in this manual,
@ with the page number in the bottom portion. See
the pages for detailed explanations.

1 Customer Problem Analysis

P. DI-503
Il

2 Check and Clear D1C (Precheck)
B. DI-505 /;

@ Symptom
does not occur
3 : ; 4 Symptom Simulation
Probl f
roblem Symptom Confirmation I::) b IN-26
Symptom
occurs I(

5 S5TC Chock Normal code
P. DI-505 '
ﬂ Malfunction code

6 DTC Chart 7 Problem Symptoms Table
P. DI-518 P. DI-526

[ |

ﬂ 9
8 Circuit Inspection  /£Sensor Check // Check Check for Fluid Leakage
P. DI-615 - DI-653

P. DI-655

Identification of Problem <

10 Repair

@i@
N

11
Confirmation Test

Step 2, 5, 8, 9, 11: Diagnostic steps permitting the use of the
hand-held tester or break-out-box.

'@

End

Fail safe function:
When a failure occurs in the ABS & BA & TRAC & VSC systems, the ABS and VSC warning lights are lit and

ABS & BA & TRAC & VSC operation is prohibited. In addition to this, when the failure which disables EBD opera-
tion occurs, the BRAKE warning light is lit as well and EBD operation is prohibited.
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DI-522 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

DIC8X-01

PARTS LOCATION

ABS Solenoid

ABS Motor 1 Relay
Relay ABS Motor 2
Master Cylinder Pressure Sensor Relay

Hydraulic Brake Booster

Check
Connector

Rear Speed
Front Speed Sensor

Sensor Rotor

Rear Speed Sensor
Neutral Start Switch Rotor

Front Speed Sensor .
Engine Room J/B

Combination Meter

*ABS Warning Light Steering Angle Sensor
*VSC TRC Warning Light
*BRAKE Warning Light
*VSC OFF Indicator Light
* SLIP Indicator Light
*xACTIVE TRC
Indicator Light

Engine and ECT
ECU

Skid Control ECU with
Warning Buzzer
Stop Light Switch

Yaw Rate Sensor and

Deceleration Sensor
N F17606
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DI-505

o VSC VSC
SS TRAC OFF

DIAGNOSTICS ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM
DIC8S-02
PRE-CHECK

F17604

DIAGNOSIS SYSTEM

Check the warning lights and buzzer.

(1) Release the parking brake lever.

(2) When the ignition switch is turned ON, check that
the ABS, VSC TRAC and BRAKE warning lights,
VSC OFF, SLIP and TRAC indicator lights come on
for 3 sec.

(3) When depressing the brake pedal repeatedly, it
may turn on the ABS, VSC TRAC and BRAKE warn-
ing lights, VSC OFF indicator light and buzzer.

If the ECU stores DTC, the ABS, VSC TRAC and BRAKE
warning lights and VSC OFF indicator light come ON.

If the indicator check result is not normal, proceed to trou-
bleshooting for the ABS warning light circuit, VSC TRAC
warning light circuit, brake warning light circuit, VSC OFF
indicator light circuit, SLIP indicator light circuit and AC-

TIVE TRAC indicator light circuit.

Trouble Area See Page
ABS warning light circuit DI-627
VSC TRAC warning light circuit DI-631
BRAKE warning light circuit DI-635
VSC OFF indicator light circuit DI-645
SLIP indicator light circuit DI-639
TRAC indicator light circuit DI-642

E,  DLC1
_\ [N
N0 @
yesisluniviusn
Tc
Te DLC3
nl~7 _n

IO
T
U | 8

CG

F02201
N09214

F05476

(b) In case of not using hand-held tester:

Check the DTC.

(1) Using SST, connect terminals Tc and E; of the

DLC1 or Tc and CG of the DLC3.

SST 09843-18020 or 09843-18040

(2)  Turn the ignition switch ON.

(3) Read the DTC from the ABS or VSC TRAC warning
light on the combination meter.

HINT:

* If no code appears, inspect the Tc circuit, ABS or VSC

TRAC warning light circuit.

2004 LAND CRUISER (RM1071U)

Trouble Area See page
Tc circuit DI-651
ABS warning light circuit DI-627
VSC TRAC warning light circuit DI-631
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

Normal Code

0.25 sec.
‘1 0.25 sec.
- HMHJH[H.HJ-U”H”W‘.H
OFF
Code 11 and 21
0.5 sec. 0.5 sec.

1.5 sec.
4 sec. / 2.5 sec.

Wi inlaeli
o LI JULIL

Code 11 Code 21

2 sec.

R01346

F06425

F05576

2004 LAND CRUISER (RM1071U)

* As an example, the blinking patterns for normal code and
codes 11 and 21 are shown on the left.

(4) Codes are explained in the code table on page
DI-518.

(5) After completing the check, disconnect terminals Tc
and E; of the DLC1 or Tc and CG of the DLC3 and
turn off the display.

If 2 or more malfunctions are indicated at the same time the low-
est numbered DTC will be displayed 1st.

(c) In case of using hand-held tester:
Check the DTC.
(1) Hook up the hand-held tester to the DLC3.
(2)  Turn the ignition switch ON.
(3) Read the DTC by following the prompts on the tes-
ter screen.
HINT:
Please refer to the hand-held tester operator’s manual for fur-
ther details.

(d) In case of not using hand-held tester:

Clear the DTC.

(1) Using SST, connect terminals Tc and E; of the
DLC1 or Tc and CG of the DLC3.

SST 09843-18020 or 09843-18040

(2)  Turn the ignition switch ON.

(3) Clear the DTC stored in the ECU by depressing the
brake pedal 8 or more times within 5 sec.

(4) Check that the warning light shows the normal
code.

(5) Remove the SST from the terminals of the DLC1 or
DLCs3.

SST 09843-18020 or 09843-18040
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-507
BRAKE ASSIST (BA) SYSTEM

Hand-held (e) In case of using hand-held tester:

Clear the DTC.

(1) Hook up the hand-held tester to the DLC3.

(2)  Turn the ignition switch ON.

(3) Operate the hand-held tester to erase the codes.
(See the hand-held tester operator’s manual.)

F06425

2. DATA LIST

HINT:

According to the DATA LIST displayed by the hand-held tester, you can read the value of the switch, sensor,
actuator and so on without parts removal. Reading the DATA LIST as a first step of troubleshooting is one
of the methods to shorten labor time.

(@ Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON.

(c) According to the display on the tester, read the "DATA LIST".

Measurement ltem/Range " . .
Item . Normal Condition* Diagnostic Note
(Display)
HB MOT RELAY HB Motor relay status/
ON or OFF
ABS MOT RELAY Motor relay status/ ON or OFF - -
SOL RELAY Solenoid relay status/
ON or OFF
HIGH Hydraulic brake boost pres-
PRESS HIGH sure/ ON or OFF - -
PRESS LOW LOW Hydraulic brake boost
pressure/ ON or OFF
VSC/TRC OFF SW VSC OFF switch/ ON or OFF - -
IDLE SW Main idle switch/ ON or OFF ON: Accelerator pedal released
ni WI -
OFF: Accelerator pedal depressed
STOP LIGHT SW Stop light switch/ ON or OFF ON: Brake pedal released
| WI -
P9 OFF: Brake pedal depressed
PKB SW PKB swi ON or OFF ON: Parking brake applied
W -
OFF: Parking brake released
. BEFORE: No ABS operation (FR
ABS OPERT FR Front Right wheel operation/ OPERATE: Durin A[;S o] ere(lt'ori
. | | -
BEFORE or OPERATE uring P
(FR)
. BEFORE: No ABS operation (FL
ABS OPERT FL Front Left wheel operation/ OPERATE: Durin A‘;S o] ere(lt'osl
. | | -
BEFORE or OPERATE uring P
(FL)
. . BEFORE: No ABS operation (RR)
ABS OPERT RR Rear Right wheel operation/ OPERATE: During ABS operation
. | | -
BEFORE or OPERATE uring P
(RR)
BEFORE: No ABS operation (RL
ABS OPRET RL Rear Left wheel operation/ OPERATE: Durin A‘;S o] ere(lt'or)l
. | | -
BEFORE or OPERATE uring P
(RL)
WHEEL SPD FR Front Right wheel speed / Actual wheel speed Speed indicated on speedometer
Wi Inat
Min.: Okm/h, Max.: 326.4 km/h ! P P P

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS

ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

WHEEL SPD FL

Front Left wheel speed/
Min.: Okm/h, Max.: 326.4 km/h

Actual wheel speed

Speed indicated on speedometer

WHEEL SPD RR

Rear Right wheel speed/
Min.: Okm/h, Max.: 326.4 km/h

Actual wheel speed

Speed indicated on speedometer

WHEEL SPD RL

Rear Left wheel speed/
Min.: Okm/h, Max.: 326.4 km/h

Actual wheel speed

Speed indicated on speedometer

G sensor (GL1 filter)/

Approximately 0 =+ 0.13 G at still

Reading changes when vehicle is

DECELERAT SENS Min.: -1.869 G, Max.: 1.869 condition bounced
DECELERAT SENS? G sensor (GL2 filter)/ Approximately 0 + 0.13 G at still Reading changes when vehicle is
Min.: -1.869 G, Max.: 1.869 condition bounced
IG VOLTAGE ECU IG power voltage/ i i
UNDER or NORMAL or OVER
SFRR SFRR/ ON or OFF - -
SFRH SFRH/ ON or OFF - -
SFLR SFLR/ ON or OFF - -
SFLH SFLH/ ON or OFF - -
SRRR (SRR) SRRR (SRR)/ ON or OFF - -
SRRH (SRH) SRRH (SRH)/ ON or OFF - -
SRLR SRLR/ ON or OFF - -
SRLH SRLH/ ON or OFF - -
SRCF (SA1) SRCF (SA1)/ ON or OFF - -
SRCR (SA2) SRCR (SA2)/ ON or OFF - -

SRMF (SMCF, SA3)

SRMF (SMCF, SA3)/ ON or OFF

SRMR (SMCR, STR)

SRMR (SMCR, STR)/ ON or OFF

Throttle position sensor/

THROTTLE . - -
Min.: 0 deg, Max.: 125 deg
ENGINE SPD Engine Speed/ Actual engine speed
u i -
Min.: 0 rpm, Max.: 6000 rpm g P
VAW RATE Yaw rate sensor/
Min.: -128 deg/s, Max.: 128 deg/s
Memorized zero value/
YAW ZERO VALUE - -

Min.: -128 deg/s, Max.: 128 deg/s

STEERING ANG

Steering sensor/
Min.; -1682 deg,
Max.: 1877 deg

-1682 to 1877 deg

Turning the steering wheel
changes the value

Left : Becomes grater
Right : Becomes smaller

MAS CYLPRS 1

Master cylinder pressure 1/
Min.: 0V, Max.: 5V

When brake pedal is released:
0.3-09V

Reading increases when brake
pedal is depressed

AIR BLD SUPPORT

Air bleed support/
NOT SUP or SUPPORT

w/ BA: Supported
w/ VSC: Not supported

TEST MODE

Test mode operation/
NORMAL or TEST

NORMAL: Normal mode
TEST: During test mode

#CODES

Number of Trouble Code/
Min.: 0, Max.: 255

Min.: 0, Max.: 45

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-509
BRAKE ASSIST (BA) SYSTEM

3. ACTIVE TEST

HINT:

Performing the ACTIVE TEST using the hand-held tester allows the relay, VSV, actuator and so on to oper-
ate without parts removal. Performing the ACTIVE TEST as a first step of troubleshooting is one of the meth-
ods to shorten labor time.

It is possible to display the DATA LIST during the ACTIVE TEST.

(@) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON.

(c) According to the display on the tester, perform the "ACTIVE TEST".

HINT:

IG must be turned ON to proceed the ACTIVE TEST using a hand-held tester.

*1: For VSC equipped vehicles only

Item Test Details Diagnostic Note
. Operation of solenoid (click-
SFRR Turns ABS solenoid (SFRR) ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SFRH Turns ABS solenoid (SFRH) ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SFLR Turns ABS solenoid (SFLR) ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SFLH Turns ABS solenoid (SFLH) ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRRR Turns ABS solenoid (SRRR) ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRRH Turns ABS solenoid (SRRH) ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRLR Turns ABS solenoid (SRLR) ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRLH Turns ABS solenoid (SRLH) ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRCF (SA1) Turns ABS solenoid (SRCF (SA1)) ON/ OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRCR (SA2) Turns ABS solenoid (SRCR (SA2)) ON / OFF .
ing sound) can be heard
) Operation of solenoid (click-
SRMF (SMCF, SA3) Turns ABS solenoid (SMCF, SA3)) ON / OFF

ing sound) can be heard

Operation of solenoid (click-

SRMR (SMCR, STR) Turns ABS solenoid (SRMR (SMCR, STR)) ON / OFF .
ing sound) can be heard

Operation of solenoid (click-

SFRR & SFRH Turns ABS solenoid SFRR & SFRH ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SFLR & SFLH Turns ABS solenoid SFLR & SFLH ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRH & SRR Turns ABS solenoid SRRR & SRRH ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRLR & SRLH Turns ABS solenoid SRLR & SRLH ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SFRH & SFLH Turns ABS solenoid SFRH & SFLH ON / OFF .
ing sound) can be heard
. Operation of solenoid (click-
SRCF & SRCR Turns ABS solenoid SRCF & SRCR ON / OFF

ing sound) can be heard

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS -

ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

SRMF & SRMR

Turns ABS solenoid SRMF & SRMR ON / OFF

Operation of solenoid (click-
ing sound) can be heard

SOL RELAY

Turns ABS solenoid relay ON/OFF

Operation of solenoid (click-
ing sound) can be heard

ABS MOT RELAY

Turns ABS motor relay ON/OFF

Operation of motor (clicking
sound) can be heard

TRAC MOT RELAY

Turns TRC motor relay ON/OFF

Operation of motor (clicking
sound) can be heard

ABS WARN LIGHT

Turns ABS warning light ON / OFF

Observe combination meter

VSC WARN LIGHT

Turns VSC warning light ON / OFF

Observe combination meter

VSC/ TRC OFF IND

Turns VSC / TRC OFF indicator ON / OFF

Observe combination meter

SLIP INDI LIGHT

Turns SLIP indicator light ON / OFF

Observe combination meter

BRAKE WRN LIGHT

Turns BRAKE warning light ON / OFF

Observe combination meter

VSC/BR WARN BUZ

Turns VSC / BRAKE warning buzzer ON / OFF

Buzzer can be heard

4. FREEZE FRAME DATA

(@ The vehicle (sensor) status memorized during ABS and/or VSC operation or at the time of error code
detection can be displayed by the hand-held tester.

(b) Only one record of freeze frame data is stored and the freeze frame data generated during ABS and/or
VSC operation are constantly updated. Also, the number of the ignition switch’s "ON" after the freeze
frame data is stored can be memorized up to 31 and it can be displayed.

HINT:

If the ignition switch "ON” operation exceeds 31 times, "31” appears on the display.
(c) If the diagnosis code abnormality occurs, the freeze frame data at the occurrence of the abnormality
is stored but the ABS actuation data is deleted.

Hand-held tester display

Measurement Item

Reference Value*

VEHICLE SPD

Wheel speed sensor reading

Speed indicated on speedometer

STOP LIGHT SW

Stop light switch signal

Stop light switch ON: ON, OFF: OFF

#1G ON

Number of operations of ignition switch ON after
memorizing freeze frame data

0-31

MAS CYL PRESS

Master cylinder pressure sensor reading

Brake pedal release : 0.3t0 0.9 V
Brake pedal depress: 0.8 to 4.5V

MASS PRESS GRADE

Master cylinder pressure sensor change

-30 to 200 MPa/s

ABS activated: ABS
VSCI/TRC activated: VSC/TRC

SYSTEM System status BA activated: BA
Fail safe mode activated: FAIL SF
No system activated: NO SYS
YAW RATE Yaw rate angle sensor reading -100 to 100

STEERING ANG

Steering sensor reading

Left turn: Increase
Right turn: Drop

THROTTLE

Throttle position sensor reading

Release accelerator pedal: Approx. O deg.
Depress accelerator pedal: Approx. 90 deg.

G (RIGHT & LEFT)

Right and left G

-1.869 to 1.869

G (BACK & FORTH)

Back and forth G

-1.869 to 1.869

VSC (TRC) OFF SW

VSC OFF switch signal

TRAC OFF SW ON: ON
OFF: OFF

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-511

BRAKE ASSIST (BA) SYSTEM

Hand-held tester display Measurement Item Reference Value*
FAIL
P,N
R
. . D
SHIFT POSITION Shift lever position 4
3
2
L
THROTTLE Throttle sensor reading 0to 125 deg.

* If no conditions are specifically stated for "Idling”, it means the shift lever is in the N or P position, the A/C
switch is OFF and all accessory switches are OFF.

5. SPEED SENSOR SIGNAL CHECK (TEST MODE)
E1 DLC1 HINT:
\ Lﬂ_ﬁm *  When replacing the yaw rate sensor or ECU, make sure
— D — to perform a yaw rate sensor zero point calibration.
@ * If the ignition switch is turned from the ON to the ACC or
[j [:D LOCK position during test mode, DTC will be erased.
AN jan, (@ In case of not using hand-held tester:
Check the speed sensor signal.
Ts Tc Fo2201 (1) Turn the ignition switch OFF.
(2) Using SST, connect terminals Ts and E; of the
DLC1.
SST 09843-18020
(3) Start the engine.
(4) Check that the ABS warning light blinks.
HINT:
0.13 sec. | 0.13 sec. If the ABS warning light does not blink, inspect the ABS warning
light circuit and Ts circuit (See page DI-627 and DI-653).
ON [ (5) Keep the vehicle in the stationary condition on the
flat place for 6 sec. or more.
(6) Shift the transfer lever in the L4 position and turn the
OFF = center diff. lock switch ON.
BR3904 (7) Shift the transfer lever back.

2004 LAND CRUISER (RM1071U)
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DI-512 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

(8) Leaving the vehicle in the stationary condition and
the brake pedal in a free condition for 1 sec. or
more, continue to depress the brake pedal with a
force of 98 N (10 kgf, 22 Ibf) or more for 1 sec. or
more.
(9) Leaving the vehicle in the stationary condition, de-
press the brake pedal with a force of 980 N (100 kgf,
221 Ibf) or more quickly.
HINT:
At this time, the ABS warning light comes on for 3 sec.
(10) Drive the vehicle straight forward.
When driving the vehicle with a speed faster than 28
mph (45 km/h) for several seconds, check that the
ABS warning light goes off.
HINT:
There is a case that the sensor check is not completed if the ve-
hicle has its wheels spun or its steering wheel turned during this
check.
(11) Stop the vehicle.
(12) Using SST, connect terminals Tc and E; of the
DLC1 or Tc and CG of the DLC3.
SST 09843-18020 or 09843-18040
(13) Read the number of blinks of the ABS warning light.
HINT:
*  See the list of DTC on the next page.
* If every sensor is normal, a normal code is output (A cycle
of 0.25 sec. ON and 0.25 sec. OFF is repeated).
* If 2 or more malfunctions are indicated at the same time,
the lowest numbered code will be displayed 1st.
(14) After doing the check, disconnect the SST from ter-
minals of the DLCL1 or terminals of the DLC1 and
DLC3, and turn the ignition switch OFF.
SST 09843-18020 or 09843-18040

Malfunction Code (Example Code 72, 76)

7 2 7 6
p — p ~
- IUUUULIUUUY
OFF 1.5 sec. 2.5 sec. %seT_
ol ]
03 sec. 0-58€c. & sec. 0.5 sec. Repeat

BR3893

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-513
BRAKE ASSIST (BA) SYSTEM

Hand-held (b) In case of using hand-held tester:

Tester Check the sensor signal.

(1) Hook up the hand-held tester to the DLC3.

(2) Do step (3) to (10) on the previous page.

(3) Read the DTC by following the prompts on the tes-

ter screen.
HINT:
Please refer to the hand-held tester operator’s manual for fur-
[ rosazs| ther details.
DTC of speed sensor signal check function:
Code No. Diagnosis Trouble Area

*Right front speed sensor
C1271/71 Low output voltage in right front speed sensor *Sensor installation
*Sensor rotor

A eft front speed sensor
C1272/72 Low output voltage in left front speed sensor *Sensor installation
*Sensor rotor

*Right rear speed sensor
C1273/73 Low output voltage in right rear speed sensor *Sensor installation
*Sensor rotor

A eft rear speed sensor
C1274/74 Low output voltage in left rear speed sensor *Sensor installation
*Sensor rotor

Abnormal change in output voltage of right front speed

C1275/75 Right front speed sensor rotor
sensor
Abnormal change in output voltage of left front speed
C1276 /76 Left front speed sensor rotor
sensor
Abnormal change in output voltage of right rear speed .
C1277177 Right rear speed sensor rotor
sensor
Abnormal change in output voltage of left rear speed
C1278/78 Left rear speed sensor rotor
sensor
. . *Deceleration sensor
C1279/79 Deceleration sensor is faulty . .
*Sensor installation
C1281/81 Master cylinder pressure sensor output signal is faulty Master cylinder pressure sensor
C1282 /82 Transfer indicator (center diff. lock) switch malfunction Transfer indicator (center diff. lock) switch
C1283/83 Transfer L4 position switch malfunction Transfer L4 position switch

6. In case of not using hand-held tester:
VSC SENSOR CHECK (TEST MODE)
NOTICE:

When having replaced the yaw rate sensor, deceleration
sensor and/or ECU, perform a zero point calibration of the
yaw rate and deceleration sensors (See step 8.).

HINT:

If the ignition switch is turned from the ON to the ACC or LOCK
during test mode, DTC will be erased.

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM
(@) Procedures for test mode:
E1 DLC1 (1) Turn the ignition switch OFF.
\ Lﬂ_ﬁm (2) Check that the shift lever is in the P position, and
T D — turn the steering wheel to the neutral position.
@ (3) Using SST, connect terminals Ts and E; of the
[j [:D DLC1.
AN L/ SST 09843-18020
(4) Start the engine.
TS TC F02201
(5) Check that the VSC TRAC warning light blinks.
HINT:
0.13sec. ||| 0.13sec. If the VSC TRAC warning light does not blink, inspect the VSC
TRAC warning light circuit and Ts terminal circuit (See page
ON [ DI-631 and DI-653).
Turn the steering wheel either to the left or right 450° or
] more from the vehicle stationary condition, and turn back
OFF

BR3904

Start Position

Within = 5°

End Position

F02135

2004 LAND CRUISER (RM1071U)

the steering wheel to the straight ahead position.

Keep the vehicle stationary on a level place for 1 sec. or

more.

Check the yaw rate sensor.

Shift the shift lever to the D position and drive the vehicle

at a vehicle speed of approx. 5 km/h (3 mph), turn the

steering wheel either to the left or right 90° or more, and

maintain this angle until the vehicle has turned 180°.
Stop the vehicle and shift the shift lever to the P
position. Check that the VSC buzzer sounds for 3
sec.

If the VSC buzzer sounds, the sensor check is in normal

completion.

If the VSC buzzer does not sound, do the sensor check again.

If the VSC buzzer still does not sound, check the VSC buzzer

circuit, then do the sensor check again.

(b)
(©)

Trouble Area See page

VSC buzzer circuit DI-649

HINT:

*  Make a 180° turn. At the end of the turn, the direction of
the vehicle should be within 180°+ 5° of its start position.

* Do not spin the wheels.

(d) Readthe DTC.
(1) Using SST, connect terminals Tc and E; of the
DLC1 or Tc and CG of the DLC3.
SST 09843-18020 or 09843-18040
(2) Read the number of times the VSC TRAC warning
light blinks.
HINT:

*  See the list of DTC shown on the next page.
* If every sensor is normal, a normal code is output. (A cycle
of 0.25 sec. ON and 0.25 sec. OFF is repeated.)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-515

BRAKE ASSIST (BA) SYSTEM

* If 2 or more malfunctions are indicated at the same time,
the lowest numbered code will be displayed 1st.

ON

OFF

Malfunction Code (Example Code 71, 72)

0.5 sec.
»

0.5 sec. 1.5 sec.

72
2.5 sec.

TSR |

— 4sec.
Repeat

Hand-held

F06425

DTC of the VSC sensor check function:

(3) After doing the check, disconnect the SST from ter-
minals of the DLCL1 or terminals of the DLC1 and
DLC3 and turn the ignition switch OFF.

SST 09843-18020 or 09843-18040

7. In case of using hand-held tester:
CHECK VSC SENSOR SIGNAL
NOTICE:

When having replaced the yaw rate sensor, deceleration

sensor and/or ECU, perform a zero point calibration of the

yaw rate and deceleration sensors (See step 7.). Make sure

that this operation should be done before starting the fol-

lowing.

(@ Hook up the hand-held tester to the DLCS3.

(b) Do steps (a)-(2) and from (a)-(4) to (c) on the previous
page.

(c) Read the DTC by following the prompts on the tester
screen.

HINT:

Please refer to the hand-held tester operator’s manual for fur-

ther details.

Code No.

Diagnosis

Trouble Area

C0371/71

Yaw rate sensor output signal malfunction

XYaw rate sensor
XYaw rate sensor circuit

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &

BRAKE ASSIST (BA) SYSTEM

E DLC1
N (=10
JHHD
AN [j DN/ [:[]

Ts

F02201

2004 LAND CRUISER (RM1071U)

8. IF NECESSARY, PERFORM ZERO POINT CALIBRA-
TION OF YAW RATE AND DECELERATION SENSORS

HINT:

*  When having replaced the yaw rate sensor, deceleration
sensor or/and the ECU, make sure to perform a yaw rate
and deceleration sensors zero point calibration.

*  This operation is also required when the deceleration
sensor or yaw rate sensor has been replaced since the
calibrated zero point of both sensors will be erased.

NOTICE:

*  While obtaining the zero point, do not vibrate the ve-
hicle by tilting, moving or shaking it and keep it in a
stationary condition. (Do not start the engine.)

*  Be sure to do this on a level surface (within an inclina-
tion of 1 %).

(@) Clear the zero point of the yaw rate and deceleration sen-
sors.
(1) Shift the shift lever to P range.
(2)  Turn the ignition switch ON in a stationary condition.
(3) With the ignition switch ON, using SST, repeat a
cycle of short and open between terminals Ts and
E, of the DLC1 4 times or more within 8 sec. Check
that the VSC warning light is lit indicating the re-
corded zero point is erased.
SST 09843-18020
(4) Turn the ignition switch OFF.
(b) Obtain the zero point of the yaw rate sensor.
(1) Disconnect terminals Ts and E; of the DLC1.
(2)  Turn the ignition switch ON.

HINT:

The vehicle should be in a stationary condition with the shift le-

ver in the P position.
(3) Check that the lighted VSC warning light goes off
about 15 sec. after the ignition switch is turned ON.

HINT:

Even if the ignition is not turned OFF in step (a)-(4) and remains

ON, a yaw rate sensor zero point calibration can be completed.
In this case, the VSC warning light is lit about 15 sec. and starts
blinking. (Normal code)

(4) Atfter ensuring that the VSC warning light remains

OFF for 2 sec., turn the ignition switch OFF.

HINT:
If the ignition switch is not turned OFF in step (a)-(4), ensure
the blinking of the VSC warning light for 2 sec. and turn the igni-
tion switch OFF.
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-517
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(c) Perform a deceleration sensor zero point calibration.
NOTICE:

After step (b) (a yaw rate sensor zero point calibration), the
VSC warning light goes off. At this time, if the vehicle is
driven without performing step (c) (a deceleration sensor
zero point calibration), deceleration sensor zero point cal-
ibration malfunction will be detected and the VSC warning
light will light up. Therefore, perform step (c) right after step

(b).
(1) Using SST, connect terminals Ts and E; of the
DLC1 DLC1.
E1
(0= SST  09843-18020
' — (2)  Turn the ignition switch ON.
D @ HINT:
[j [:D Keep the vehicle in a stationary condition with the shift lever in
AN _h/ the P position.
Ts F02201
(3) After turning the ignition switch ON, check that the
VSC warning light is lit for about 4 sec. and then
0.13sec. ||| 0.13sec. starts quick blinking at 0.13 sec. intervals.
(4) After ensuring the blinking of the VSC warning light
ON i for 2 sec., turn the ignition switch OFF.
(5) Remove the SST and disconnect terminals Ts and
E1l of the DLC1.
OFF - SST  09843-18020
BR3904

2004 LAND CRUISER (RM1071U)
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DI-526 DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

PROBLEM SYMPTOMS TABLE

If a normal code is displayed during the DTC check but the problem still occurs, check the circuits for each
problem symptom in the order given in the table below and proceed to the relevant troubleshooting page.
NOTICE:

When replacing the skid control ECU, sensaor, etc., turn the ignition switch OFF.

Symptom Suspected Area See page

Only when 1. to 4. are all normal and the problem is still
occurring, replace the skid control ECU.

1. Reconfirm the DTC and check that the normal code is DI-505

output.
ABS does not operate 2. 1G power source circuit DI-558
BA does not operate 3. Speed sensor circuit DI-615
4. Check the hydraulic brake booster with a checker or BR-40

hand-held tester.
If abnormal, check the hydraulic circuit for leakage (See
page DI-655).

Only when 1. to 4. are all normal and the problem is still
occurring, replace the skid control ECU.

1. Reconfirm the DTC and check that the normal code is DI-505

output.
ABS does not operate efficiently 2. Speed sensor circuit DI-615
BA does not operate 3. Stop light switch circuit DI-573
4. Check the hydraulic brake booster with a checker or BR-40

hand-held tester.
If abnormal, check the hydraulic circuit for leakage (See

page DI-655).
ABS ind light ab | 1. ABS warning light circuit DI-627
m
warning ight abnorma 2. Skid control ECU IN-36

Only when 1. to 4. are all normal and the problem is still
occurring, replace the skid control ECU.

1. ABS warning light circuit DI-627

DTC check cannot be done 2. VSC OFF indicator light, center diff. lock indicator switch DI-645
circuit

3. Center diff. lock indicator switch circuit DI-612

4. Tc terminal circuit DI-651

. 1. Tsterminal circuit DI-653

Speed sensor signal check cannot be done 2 Skid control ECU IN-36

Only when 1. to 4. are all normal and the problem is still
occurring, replace the skid control ECU.

1. Check the DTC, reconfirming that the normal code is DI-505
TRAC does not operate output.

2. 1G power source circuit DI-558

3. Check the hydraulic circuit for leakage. DI-655

4. Speed sensor circuit DI-615

Only when 1. to 7. are all normal and the problem is still
occurring, replace the skid control ECU.

1. Check the DTC, reconfirming that the normal code is DI-505
output.
VSC does not operate 2. 1G power source circuit DI-558
3. Check the hydraulic circuit for leakage. DI-655
4. Speed sensor circuit DI-615
5. Deceleration sensor circuit DI-570
6. Yaw rate sensor circuit DI-553
7. Steering angle sensor circuit DI-605

2004 LAND CRUISER (RM1071U)

Author : Date : 719



DI-527

DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) &
BRAKE ASSIST (BA) SYSTEM

VSC TRAC ina light ab | 1. VSC TRAC warning light circuit DI-631
warning ight abnorma 2. Skid control ECU IN-36
BRAKE ing light ab | 1. BRAKE warning light circuit DI-635
warning ight abnorma 2. Skid control ECU IN-36
SLIP indi light ab | 1. SLIP indicator light circuit DI-639
Indicator fight abnorma 2. Skid control ECU IN-36
VSC OFF indicator ab | 1. VSC OFF indicator light, center diff. lock switch circuit DI-645
ndicator abnorma 2. Skid control ECU IN-36
TRAC indi light ab | 1. TRAC indicator light circuit DI-642
indicator fight abnormal 2. Skid control ECU IN-36
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DIAGNOSTICS -
BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) &

DI-523

TERMINALS OF ECU

DIC8Z-01

= = = .
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Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)
SAL (A1 -2) - GND (A41 - 6, G- W-B IG switch ON, ABS warning light OFF 101014V
- - rnin
31, Ad2-8, 17) switcl , warning lig 0
SAZ (A41 - 3) - GND (A41 - 6, B - W-B IG switch ON, ABS warning light OFF 101014V
- - rnin
31, Ad2-8, 17) switcl , warning lig 0
SA3 (A41 - 4) - GND (A41 - 6, G-W - W-B | IG switch ON, ABS warning light OFF 101014V
- - - rnin
31, Ad2-8, 17) switcl , warning lig 0
STR (Ad1 -5) - GND (A41 -6, G-Y - W-B | IG switch ON, ABS warning light OFF 101014 V
- - - rnin
31, Ad2 -8, 17) switcl , warning lig 0
SFLR (A41-7) - GND (A41 - B-Y - W-B | IG switch ON, ABS warning light OFF 101014V
- - - rnin
6. 31, Ad2 - 8. 17) switc , warning lig 0
SRRH (A4l -8) - GND (Ad1 - W - W-B IG switch ON, ABS warning light OFF 101014V
- - rnin
6,31, A42 - 8, 17) Switch L, ABS warming Iig °
SRRR (A4l - 9) - GND (Ad1 - B-O - W-B | IG switch ON, ABS warning light OFF 101014 V
- - - rnin
6. 31, Ad2 - 8. 17) switc , warning lig 0
VCM (Ad1 - 10) - GND (A41 - B - W-B IG switch ON 451055V
6,31, A42 - 8, 17) - swite RS
PH (A41 - 11) - GND (A41 - 6, IG switch ON, pressure switch (PH) ON Below 0.9 V
O - W-B ) .
31, A42 -8, 17) IG switch ON, pressure switch (PH) OFF 5t08V
FR+ (A4l - 14) - FR- (A41 - ) ) .
13) L-P IG switch ON, slowly turn right front wheel AC generation
FL+ (A4l - 16) - FL- (A41 - . -
15) R-G IG switch ON, slowly turn left front wheel AC generation
SR (A41 - 19) - R1+ (A41 - 1) G-Y - P IG switch ON, ABS warning light OFF 10to 14 V
SFLH (A41 - 21) - GND (A41 - Y -W-B IG switch ON, ABS warning light OFF 101014V
- W- rnin
6,31, A42 - 8, 17) Switch L, ABS waming ig °
PMC (A41 - 22) - E2 (A41 - ) . )
12) R-W IG switch ON, stop light switch OFF 0.3t00.7V
E2 (A4l - 12) - GND (A4l - 6, W - W.B G switch OFF Continuit
- - ntin
31, A42 -8, 17) switc ontinuity
MTT (A4l - 27) - GND (A41 - B-R - W-B | IG switch ON (Motor relay is OFF Below 1.5 V
-R - W- switc otor relay is elow 1.
6,31, Ad2 - 8, 17) W ( yis OFF) W
MT+ (A4l - 28) - MT- (A41 - ) .
18) L-GR IG switch ON (Motor relay is ON) Below 1.5V
MR1 (A4l - 29) - R1+ (A41 - ) ) )
1 R-P IG switch ON, hydraulic brake booster pump motor running 10to 14V
WA (A42 - 1) - GND (A41 -6, R-L - W-B | IG switch ON, ABS warning light OFF Below 2.0 V
-L - - rnin .
31, Ad2 -8, 17) switc ' warning lig elow
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DI-524

DIAGNOSTICS -
BRAKE ASSIST (BA) SYSTEM

ABS & VEHICLE STABILITY CONTROL (VSC) &

BZ (A42 - 2) - GND (A4l - 6,

31, A42 -8, 17)

L-WwW-B IG switch ON, VSC buzzer sound can be heard Below 1.5V
31, A42 -8, 17)
D/G (A42 - 3) - GND (A41 - 6, .
( ) ( V-W - W-B IG switch ON 10to 14V
31, A42 -8, 17)
P (A42 - 5) - GND (A41 - 6, ) ) . .
G-W - W-B IG switch ON, shift lever is in P position 10to 14V
31, A42 -8, 17)
IG1 (A42 - 6) - GND (A41 - 6, .
( ) ( B-W - W-B IG switch ON 10to 14V
31, A42 -8, 17)
NEO (A42 - 7) - GND (A41 - - :
W - W-B Engine idling Pulse generation
6, 31, A42 - 8, 17)
STP (A42 - 10) - GND (A41 - Stop light switch pushed in 10to 14V
G-W - W-B
6,31, Ad42 -8, 17) Stop light switch released 2t05V
Tc (A42 - 11) - GND (A41 - 6, IG switch ON and terminals Tc-E 1 of DLC1 connected Below 1.0 V
P-B - W-B
31, A42-8,17) IG switch ON and terminals Tc-E 1 of DLC1 not connected 10to 14 V
Ts (A42 - 12) - GND (A41 - 6, IG switch ON and terminals Ts-E 1 of DLC1 connected Below 1.0 V
W - W-B
31, A42-8,17) IG switch ON and terminals Ts-E 1 of DLC1 not connected 10to 14 V
PKB (A42 - 13) - GND (A41 - IG switch ON, parking brake switch ON Below 1.5V
R-W - W-B
6,31, Ad42 -8, 17) IG switch ON, parking brake switch OFF 10t0 14V
ENG+ (A42 - 14) - ENG - ) ,
R-G IG switch ON Pulse generation
(A42 - 22)
RL+ (A42 - 18) - RL- (A42 - ) .
19) R-G IG switch ON, slowly turn left rear wheel AC generation
RR+ (A42 - 20) - RR- (A42 - ) ) _
21) B-wW IG switch ON, slowly turn right rear wheel AC generation
TRC+ (A42 - 24) - TRC- (A42 . .
16) Y-L IG switch ON Pulse generation
EXI2 (A43 - 2) - GND (A41 - IG switch ON, transfer in L4 position 8t0 14V
B-L - W-B
6,31, Ad42 -8, 17) IG switch ON, transfer in any position except L4 Below 1.5V
EXI (A43 - 3) - GND (A41 - 6, IG switch ON, center diff. lock switch ON Below 2.0 V
P-B - W-B
31,A42-8,17) IG switch ON, center diff. lock switch OFF 10t0 14V
VSCW (A43 - 4) - GND (A41 - IG switch ON, VSC TRAC warning light ON Below 2.0 V
L-W - W-B
6,31, Ad42 -8, 17) IG switch ON, VSC TRAC warning light OFF 10to 14 V
BRL (A43 - 5) - GND (A41 - 6, IG switch ON, BRAKE warning light ON 10to 14V
Y-G - W-B
31, A42-8,17) IG switch ON, BRAKE warning light OFF Below 2.0 V
IND (A43 - 6) - GND (A41 - 6, IG switch ON, SLIP indicator light ON Below 2.0 V
L-B - W-B
31, A42-8,17) IG switch ON, SLIP indicator light OFF 10to 14 V
WT (A43 - 7) - GND (A41 - 6, IG switch ON, VSC OFF indicator light ON Below 2.0 V
L-R - W-B
31, A42-8,17) IG switch ON, VSC OFF indicator light OFF 10to 14 V
VYS (A43 - 9) - GYAW (A43 -
27) ( ) ( B - W-R IG switch ON 45t055V
GL2 (A43 - 10) - GYAW (A43 - ) L .
27) Y-P IG switch ON, vehicle is placed on the horizontal surface 20t03.0V
SS1+ (A43 - 14) - SS1- (A43 - W-G Engine idling. slowly turn steering wheel Pulse generation
- ngine idling, slowl ing wi
23) 9 9. Slowly W 9 (See page DI-546)
INFR (A43 - 15) - GND (A41 - IG switch ON, ACTIVE TRAC indicator light ON Below 1.5V
B-R - W-B
6,31, Ad42 -8, 17) IG switch ON, ACTIVE TRAC indicator light OFF 10to 14 V
YD (A43 - 19) - GND (A41 - 6, .
( ) ( L -W-B Approx. 1 sec. after IG switch ON 45t05.3V
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DIAGNOSTICS - ABS & VEHICLE STABILITY CONTROL (VSC) & DI-525
BRAKE ASSIST (BA) SYSTEM

GL1 (A43 - 22) - GYAW (A43 - _ o .
27) G-R IG switch ON, vehicle is placed on the horizontal surface 20to3.0V
GYAW (A43 - 27) - GND (A41 n W G switch OFF Continuit
- W- ntin
-6, 31, Ad2 - 8, 17) swite ontinuity
YAW (A43 - 28) - GYAW (A43 _ o . .
27) W - R IG switch ON, vehicle is in stationary condition 2to3V
SRLR (A44 - 1) - GND (Ad1 - R-G - W-B | IG switch ON, ABS ing light OFF 10t0 14 V
- - - rnin
6,31, Ad2- 8, 17) switc , warning lig 0
MR2 (A44 - 2) - R2+ (A44 - 3) Y-B - W-L IG switch ON, hydraulic brake booster pump motor running 10to 14V
AST (A44 - 6) - GND (A41 - 6, R-Y - W-B | IG switch ON, ABS ing light OFF 10t0 14V
- - - rnin
31, Ad2 -8, 17) switcl , warning lig 0
SRLH (A44 - 7) - GND (Ad1 - R-W - W-B | IG switch ON, ABS ing light OFF 10t0 14V
- - - rnin
6,31, Ad2 - 8, 17) swiieh O, AS> warhing fig °
SFRR (Ad4 - 8) - GND (A41 - B-W - W-B | IG switch ON, ABS ing light OFF 10t0 14V
- - - rnin
631, A42 -8, 17) switc , warning lig 0
PL (A44 - 9) - GND (A41 - 6, IG switch ON, pressure switch ON 3to5V
W -W-B : :
31, A42-8,17) IG switch ON, pressure switch OFF 7t011V
TRIG (Ad4 - 20) - GND (A4 - L-R IG switch ON, ABS ing light OFF 10t0 14 V
- rnin
6,31, A42 - 8, 17) Switch L, ABS waming ig °
+BO (A44 - 21) - GND (A41 - LG - L IG switch ON 10t0 14 V
6,31, Ad2 - 8, 17) ; swite °
SFRH (A44 - 16) - GND (A4l LG - W-B IG switch ON, ABS ing light OFF 10t0 14 V
- - SwWitC , arnin 0
-6, 31, A42 - 8, 17) W waming ig
G2 (Aa4 - 22) - GND (A4l - B-W - W-B | IG switch ON 10t0 14V
- - - SWILC 0
6,31, Ad2 -8, 17) w
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DI-497
DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB3N-02

Pattern Select Switch Circuit (2nd Start Switch)

CIRCUIT DESCRIPTION

When 2nd start mode is selected with the pattern select switch, the ECM controls the solenoid valves and
the transmission starts from 2nd gear.

In D position, the transmission automatically shifts up through 3rd to 5th as usual.

In 2nd position, the transmission is held in 2nd gear.
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DI-498
DIAGNOSTICS

AUTOMATIC TRANSMISSION

WIRING DIAGRAM

Combination Meter

(*) Pattern Select Switch (2nd Start Switch)

out when the ignition switch is turned OFF.

ECM
B No.4
J/B No —
19 SB 9 B 3 12 5 29
C15) I Ul k 4F 4C E8 ] MPX2
Cowl Side J/B LH
20 66 24 18
o SB P-B
C15) 2Q 2E E8 ] MPX1
E4
(*) Electronically Controlled
Transmission Pattern Select SW
Cowl Side J/B RH ond LR 5
n -
1 10 ; 5 (E8Y SNWI
W-B
&) 2
? LW~
PWR 5 {E8 ] PWR
W-B
18
2E
IF
— —

When the 2nd start switch is pushed, the switch contact is made and the 2nd mode is selected.
To cancel the 2nd start, push the 2nd start switch once again. The 2nd start is automatically cancelled

D12771
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DI-499

DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

1 | Check pattern select switch (2nd start switch).

-/

D03047

OK

PREPARATION:

Disconnect the pattern select switch connector.

CHECK:

Check continuity between terminals 2 and 3 of pattern select
switch connector when pattern select switch is set to 2nd start
switch ON and OFF.

OK:
2nd start switch Specified condition
Press continuously "2nd” switch Continuity
Release "2nd” switch No continuity

NG> Replace the pattern select switch.

2 | Check harness and connector between terminal SNWI of ECM and body ground.

e M mn
JEENEEEERNE A EEEENERENEN 1 (ENEENEEEEN
IEREEEEEN] 1§} Hj juEn T
(RERENEREES'NE] IR A RE)

P D13411

PREPARATION:

(@) Connect the pattern select switch connector.

(b) Disconnect the connector of ECM.

CHECK:

Check continuity between terminal SNWI of ECM and body
ground when the pattern select switch is set to 2nd start switch
ON and OFF.

OK:
2nd start switch Specified condition
Press contnuously "2nd” switch Continuity
Release "2nd” switch No Continuity

OK Proceed to next circuit inspection shown on
matrix chart (See page DI-396).

Repair or replace harness or connector
(See page IN-36).
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DI-500

DIAGNOSTICS - AUTOMATIC TRANSMISSION

DI3C7-07

A/T. P. (Automatic Transmission Parking) Indicator Circuit

CIRCUIT DESCRIPTION

The propeller shaft and wheels are free even when the transmission shift lever is set to P as long as the
transfer shift lever is in Neutral position. The A/T.P. indicator light lights up to warn the driver that the propeller
shaft and wheels are not locked.
If the A/T.P. indicator light goes on, the transfer shift lever should be shifted to the positions other than N

position.

WIRING DIAGRAM

Combination Meter

10 11

C D12773

J/B No.4
19 SB 9 B 3 12 B
Cowl Side J/B LH
20 SB 66 24 b8
~10) i}
J/B No. 6
8 V-G 39 38 VG Y6
Detection SW
(Transfer Neutral Position) 5
Y-G =< W-B W-B
oo EB1
2 I_I 1

ECM

MPX2

MPX1

TEN

D13182
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DI-501
DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

1 | Check park/neutral position switch (See page  DI-402).

NG> Replace the park/neutral position switch.

@

2 | Check transfer neutral position switch (See page DI-457).

NG> Replace the transfer neutral position switch.

@

3 | Check harness and connector between ECM and transfer neutral position
switch, transfer neutral position switch and body ground (See page IN-36 ).

NG> Repair or replace the harness or connector.

@

Proceed to next circuit inspection shown on
matrix chart (See page DI-396).

2004 LAND CRUISER (RM1071U)

Author : Date : 694



DI-402
DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIC2Y-01

CIRCUIT INSPECTION

DTC PO705 | Transmission Range Sensor Circuit Mal-
function (PRNDL Input)

DTC P0850 | Park/Neutral Switch Input Circuit

CIRCUIT DESCRIPTION

The park/neutral position switch detects the shift lever position and sends signals to the ECM.

DTC No. DTC Detection Condition Trouble Area

(2-trip detection logic)

HAll switches are OFF simultaneously for P, R, N, D, 3 and 2
P0705 positions.

*2 or more switches are ON simultaneously for P, R, N, (D 4),

3and (2 L) positions. *Short in park/neutral position switch circuit

*Park/neutral position switch
*ECM

Park/neutral position switch remaines ON (P, N position) during
driving under conditions (a) and (b) for 30 sec. (2-trip detection
P0850 logic)

(a) Vehicle speed: 70 km/h (44 mph) or more

(b) Engine speed: 1,500 - 2,500 rpm

MONITOR DESCRIPTION

The park/neutral position switch detects the shift lever position and sends a signal to the ECM.

For security, the park/neutral position switch detects the shift lever position so that engine can be started
only when the vehicle is in P or N shift position.

When the park/neutral position switch sends more than one signal at a time from switch positions P, R, N
or D, the ECM interprets this as a fault in the switch. The ECM will turn on the MIL and store the DTC.

MONITOR STRATEGY

PO705:
Related DTCs PO705 Park/neutral position switch/Verify switch input
Required sensors/Components Park/neutral position switch
Frequency of operation Continuous
Condition (A), (B) and (D) 2 sec.
Duration Condition (C) 60 sec.

MIL operation 2 driving cycle

Sequence of operation None
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DI-403

DIAGNOSTICS - AUTOMATIC TRANSMISSION
P0850:
Related DTCs P0850 Park/neutral position switch/Verify switch cycling
Main Park/neutral position switch
Required sensors/Components —
Sub Crankshaft position sensor (NE), MAF meter
Frequency of operation Continuous
Duration 30 sec.

MIL operation

2 driving cycles

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

P0O705:
Specification
Item L ;
Minimum Maximum
The monitor will run whenever the follow-
. See page DI-361
ing DTCs are not present.
Ignition switch ON
Battery voltage 10.5 V or more
P0850:
Specification
Item L ;
Minimum Maximum

ing DTCs are not present.

The monitor will run whenever the follow-

See page DI-361

Vehicle speed

70 km/h (43 mph) or more

Engine speed

1,500 rpm or more

2,500 rpm or less

Intake air amount per revolution

0.9 g/rev. or more
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DI-404

DIAGNOSTICS

AUTOMATIC TRANSMISSION

TYPICAL MALFUNCTION THRESHOLDS

P0O705:

Detection criteria

Threshold

One of the following conditions is met: Condition (A), (B), (C) or (D)

Condition (A)

Number of the following signal input at the same time

2 or more

P switch

N switch

R switch

D switch

3 switch

2 switch

ON

Condition (B)

Number of the following signal input at the same time

2 or more

NSW switch

R switch

D switch

3 switch

2 switch

ON

Condition (C)

All of following conditions are met

P switch

N switch

NSW switch

R switch

D switch

3 switch

2 switch

OFF

Condition (D)

Both (i) and (ii) are met

(i) One of followings is met

NSW switch

P switch

N switch

R switch

ON

(i) One of followings is met

4 switch

L switch

ON

P0850:

Detection criteria

Threshold

NSW signal

ON
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DI-405

DIAGNOSTICS - AUTOMATIC TRANSMISSION

COMPONENT OPERATING RANGE

P0O705:

Parameter

Standard value

Park/neutral position switch

The park/neutral position switch sends only one signal to the ECM.

P0850:

Parameter

Standard value

Park/neutral position switch

The park/neutral position switch is OFF when avobe condition.
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DI-406

DIAGNOSTICS

AUTOMATIC TRANSMISSION

WIRING DIAGRAM

ECM

o1 » To Starter Relay - N

Park/Neutral Position SW 17 A E6 ] STAR

16
B-R B-W =
o JIC B-W_(Es5Y Nsw
6 | N P|9 JBNo.5 A A ~—
T 5
To ABS & BA & G-W
TRAC & VSC ECU‘ °D °C
1 G G-W
To Body ECU 4B X1 = @(«—)@
13 4
G-W .
PL[1 @“’_)@ W (&) P
l R-B 1 o5 |3 13 g A
=13 )||f1| ——6D 6C - ES] R
i GR — Ll cr A
S 6D 6C E9) N
R-L NL| 5 TS 5
3|RrRB ?Q G-Y 6‘ G-Y
30 9
G-B )é G-B
R-L | Shift Lock Control ECU Cowl Side J/B RH
( ) 1 oy 12 1 oy 20
NSSD A28 =Y {3p D aamC. 3 J/B No. 6
5 10 3
6 Moz NSSL (a4 SB 13p gTY) R @e
2 o, |13 2 8
ATL (A48 3P 3M R-L (es) L
14 6 oR 23
ATa [pag-CR P& ——— (M) - (es) 4
3~ GAUGE2 —
FL Block 1 1 IG1No. 3 Relay
B-G
F17 3C o~
ALT /B No. 3> gg)eS 3
F16 3Q n
J/B No. 2 2 1
Cowl Side J/B LH 118
< — 37 o Ignition SW

T | Battery 20 2E )} — oo

—.i.— e 9‘ AML )9 ] R4 IG1 AMI 2 T

T 2 ¥ocC 2E } ="

— _- )
C D12758
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DI-407
DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

HINT:

According to the DATA LIST displayed by the OBD Il scan tool or Hand-held tester, you can read the value
of the switch, sensor, actuator and so on without parts removal. Reading the DATA LIST as a first step of
troubleshooting is one method to shorten labor time.

(@) Warm up the engine.

(b)  Turn the ignition switch OFF.

(c) Connect the OBD Il scan tool or Hand-held tester to the DLC3.

(d)  Turn the ignition switch ON.

(e) Push the "ON” button of OBD Il scan tool or Hand-held tester.

(H  Select the item "/DIAGNOSIS/ENHANCED OBD II/DATA LIST/ALL (or ATM)".
(g) According to the display on tester, read the "DATA LIST".

Measurement Item/ » . .
Item . Normal Condition Diagnostic Note
Display (Range)
Shift lever position is;
PNP SW [NSW] PNP SW Status/ P orN: ONp
ON or OFF ’
Except P or N: OFF
- . The shift lever position and these
PNP SW Status/ Shift lever position is; alues are different, there are fail
Vi I I-
REVERSE R: ON 3 » .
ON or OFF ures of the PNP switch or shift
Except R: OFF .
cable adjustment.
Shift lever position is;
PNP SW Status/ P
DRIVE D and 4: ON
ON or OFF
Except D and 4: OFF

1 | Check park/neutral position switch.

PREPARATION:

(@ Jack up the vehicle.

(b) Disconnect the park/neutral position switch connector.
CHECK:

Check continuity between each terminal shown below when the
shift lever is moved to each position.

2004 LAND CRUISER (RM1071U)

OK:
Shift position Terminal No. to continuity | Terminal No. to continuity

D06561 P 1-3 6-9
R 2-3

N 3-5 6-9
D, 4 3-7
3 3-4
2,L 3-8

NG> Replace park/neutral position switch
(See page AT-7).
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2 Check transmission control switch.

NSSL NSSD
(
T 1]
M716l5|4]3]2]1]]
14]13l12}11]10] o | 8
& 7
/ AT4
P ATL D12645
OK

2004 LAND CRUISER (RM1071U)

PREPARATION:

(@) Connect the park/neutral position switch connector.

(b) Disconnect the shift lock control computer connector
(transmission control switch).

CHECK:

Check continuity between each terminal of shift lock control

computer (transmission control switch).

OK:
Shift position Tester connection Specified valve
D No continuity
1 -8 (NSSD - AT4) —
4 Continuity
2 No continuity
6 - 12 (NSSL - ATL) —
L Continuity

NG Replace the transmission control switch
(See page AT-20).
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3 | Measure voltage between each terminals of NSW, P, R, N, D, 4, 3, 2, L and E1 of
ECM.

ON DH) L) PREPARATION:

(+) (@ Connect the shift lock control computer connector (trans-

mission control switch).

(b)  Turn the ignition switch ON.
CHECK:
Measure voltage between each terminals NSW, P, R, N, D, 4,
3, 2, L and E1 of ECM when the shift lever is shifted to the follow-
ing positions.

OK:
Tester connection Condition Specified condition
Shift lever position: P and N Below 1V
NSW - Body ground
e Shift lever position: Except P and N Battery voltage
P- Body ground Shift lever position: P Battery voltage
R - Body ground Shift lever position: R Battery voltage®
N - Body ground Shift lever position: N Battery voltage
D - Body ground Shift lever position: D and 4 Battery voltage
4 - Body ground Shift lever position: 4 Battery voltage
3 - Body ground Shift lever position: 3 Battery voltage
2 - Body ground Shift lever position: 2 and L Battery voltage
L - Body ground Shift lever position: L Battery voltage
HINT:
*: The voltage will drop slightly due to lighting up of the back up
light.

OK Check and replace the ECM (See page IN-36).

NG

Repair or replace the harness or connector
(See page IN-36).
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DTC P0O710 | Transmission Fluid Temperature Sensor "A”
Circuit
DTC P0O712 | Transmission Fluid Temperature Sensor "A”
Circuit Low Input

DTC P0713 | Transmission Fluid Temperature Sensor "A”
Circuit High Input

CIRCUIT DESCRIPTION

The ATF temperature sensor converts fluid temperature into a resistance value which is input into the ECM.

DTC No. DTC Detecting Condition Trouble Area

(a) and (b) is detected momentary within 0.5 sec. when neither
P0712 or PO713 is not detected (1-trip detection logic)
(a) ATF temperature sensor resistance is less than 79 Q.

P0710 (b) ATF temperature sensor resistance is more than 156 kQ.
HINT:
Within 0.5 sec. the malfunction switches from (a) to (b) or from | *Open or short in ATF temperature sensor No. 1 circuit
(b) to (a) *ATF temperature sensor No. 1

ATF temperature sensor resistance is less than 79 Q. for 0.5 AECM

P0712 . . .
sec. or more (1-trip detection logic)

ATF temperature sensor resistance is more than 156 kQ. 15
P0713 minutes or more after the engine start DTC is detected for 0.5
sec. or more (1-trip detection logic)

MONITOR DESCRIPTION

The automatic transmission fluid (ATF) temperature sensor converts ATF temperature to an electrical resis-
tance value. Based on the resistance, the ECM determines the ATF temperature, and the ECM detects an
opens or shorts in the ATF temperature circuit. If the resistance value of the ATF temperature is less than
79 Q™1 or more than 156 kQ"2, the ECM interprets this as a fault in the ATF sensor or wiring. The ECM will
turn on the MIL and store the DTC.

*1: 150[C (302[F) or more is indicated regardless of the actual ATF temperature.

*2: -40[LC (-40LF) is indicated regardless of the actual ATF temperature.

HINT:

The ATF temperature can be checked on the OBD Il scan tool or hand-held tester display.

2004 LAND CRUISER (RM1071U)
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P0710 ATF temperature sensor/Range check (Fluttering)
Related DTCs PO712 ATF temperature sensor/Range check (Low resistance)
P0713 ATF temperature sensor/Range check (High resistance)

Required sensors/Components

ATF temperature sensor

Frequency of operation Continuous
Duration 0.5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

ing DTCs are not present.

The monitor will run whenever the follow-

See page DI-361

Range check (Fluttering, Low resistance)

able.

The typical enabling condition is not avail-

Range check (High resistance)

Time after engine start

| 15 min. or more

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria |

Threshold

Range check (Fluttering)

ATF temperature sensor resistance

Less than 79 Q
or
More than 156 kQ

Range check (Low resistance)

ATF temperature sensor resistance

Less than 79 Q

Range check (High resistance)

ATF temperature sensor resistance

More than 156 kQ

COMPONENT OPERATING RANGE

Parameter

Standard value

ATF temperature sensor resistance

Atmospheric temperature to approx. 130°C (266°F)

2004 LAND CRUISER (RM1071U)
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WIRING DIAGRAM

El

Electronically Controlled

Transmission Solenoid ECM
M)
1 32
BR-W 0 0 G-Y \ G-Y (=)
E6
2[or- LM om0 7EB2 \>5) THoL
BRW . A4
- \% % L \ L
EB2 THO2
ot ™Mol 7 \E6 /
1 3 28
BR-W BR-W BR-W /N
EB3 ) W (E5] E2
—__
C D12759
2004 LAND CRUISER (RM1071U)
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INSPECTION PROCEDURE

HINT:

According to the DATA LIST displayed by the OBD Il scan tool or Hand-held tester, you can read the value
of the switch, sensor, actuator and so on without parts removal. Reading the DATA LIST as a first step of
troubleshooting is one method to shorten labor time.

(@) Warm up the engine.

(b)  Turn the ignition switch OFF.
(c)

(d)  Turn the ignition switch ON.
(e)

Connect the OBD Il scan tool or Hand-held tester to the DLC3.

Push the "ON" button of OBD Il scan tool or Hand-held tester.

()  Select the item "/DIAGNOSIS/ENHANCED OBD II/DATA LIST/ALL (or ATM)”.

(g) According to the display on tester, read the "DATA LIST".
Measurement ltem/ . . .
Item . Normal Condition Diagnostic Note
Display (Range)
ATF Temp. Sensor No.1 Value/ If the value is "-40°C (-40°F)” or
emp. sen VAl 1 e0c (176°F) "215°C (419°F)", ATF temp. sen-
AT FLUID TEMP min.: -40°C (-40°F) L
. . (After Stall Test) sor No. 1 circuit is opened or
max.: 215°C (419°F)
shorted.
HINT:

When DTC P0712 is output and OBD Il scan tool or hand-held tester output is 150°C (302°F), there is a

short circuit.

Measure the resistance between THO1 (THO) and body ground.

Temperature Displayed

Malfunction

-40°C (-40°F)

Open circuit

150°C (302°F) or more

Short circuit

1 Check transmission wire.

D11994

2004 LAND CRUISER (RM1071U)

PREPARATION:
Disconnect the transmission wire connector from the transmis-
sion.
CHECK:
Measure the resistance between terminals OT+ and OT-.
OK:
79 Qto 156 kQ
CHECK:
Measure resistance between terminals OT+ and OT- of the
transmission wire connector and body ground.
OK:
Resistance: 1 M Q or higher

NG>

Replace the transmission wire (ATF tempera-
ture sensor).
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Measure resistance between terminal THO1 and E2 of ECM connector.

T
|ensusnns sl ST T T e
TN T inf
i L (Runsi

(]
IENRNE NN

\% W\ THO1

E2

p D12792

OK

PREPARATION:

(@) Connect the transmission wire connector.
(b) Disconnect the connector of the ECM.
CHECK:

Measure the resistance between terminals THO1 and E2.
OK:

79 Qto 156 kQ
CHECK:

Measure resistance between terminals THO1 and E2 of the
ECM connector and body ground.

OK:

Resistance: 1 M Q or higher

(See page IN-36).

NG> Repair or replace the harness or connector

Check and replace the ECM (See page
IN-36 ).
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DIC30-01

DTC PO711 | Transmission Fluid Temperature Sensor "A”
Performance

CIRCUIT DESCRIPTION

The ATF temperature sensor converts fluid temperature into a resistance value which is input into the ECM.

DTC No. DTC Detecting Condition

Trouble Area

(14°F) at engine start

more, ATF temp. is less than 20°C (68°F)

(230°F) or more (2—trip detection logic).

(A) Both (a) and (b) are detected: (2-trip detection logic)
(a) Intake air and engine coolant temps. are more than -10°C

PO711 (b) After normal driving for over 20 min. and 9 km (6 mile) or

(B) After 17 min. of engine start, the ATF temp. is 110°C

*Open or short in ATF temperature sensor No. 1 circuit
H*ATF temperature sensor No. 1
AECM

MONITOR DESCRIPTION

The ATF temperature sensor converts the ATF temperature to an electrical resistance value. Based on the
resistance, the ECM determines the ATF temperature and detects an opens or shorts in the ATF temperature

circuit or a fault of the ATF temperature sensor.

After running the vehicle for a certain period, the ATF temperature should increase. If the ATF temperature
is below 10[C (50LF) after running the vehicle for a certain period, the ECM interprets this as a fault, and

turns on the MIL.

When the ATF temperature is 110[C (230LF) or more after 17 minutes of engine cold start, the ECM also
determines this as a fault, turns on the MIL, and stores the DTC.

MONITOR STRATEGY

Related DTCs PO711

ATF temperature sensor/Rationality check

Required sensors/Components ATF temperature sensor

Frequency of operation Continuous
Duration 3 sec.
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification

Item

Maximum

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

ATF Temperature sensor "A” circuit

ECT (Engine coolant temperature) sensor
circuit

IAT (Intake air temperature) sensor circuit

There is no malfunction in the circuit shown on the left.

Time after engine start

18 min. and 20 sec. or more -

ECT

-15°C (5°F) or more -

Driving distance after engine start

9 km (6 mile) or more -

IAT (12 sec. after engine start)

-20 °C (-4°F) or more -

ECT (12 sec. after engine start)

-20 °C (-4°F) or more -

2004 LAND CRUISER (RM1071U)
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TYPICAL MALFUNCTION THRESHOLDS

Detection criteria Threshold

Less than 10°C (50°F)
ATF Temperature (ATF temperature = -10°C (14°F) at engine start)
(Conditions vary with ATF temperature at engine start)

COMPONENT OPERATING RANGE

Parameter Standard value

ATF temperature sensor Atmospheric temperature to approx. 130°C (266°F)

WIRING DIAGRAM
See page DI-410 .

INSPECTION PROCEDURE

1 | Check other DTCs output (in addition to DTC P0711).

PREPARATION:

(@) Warm up the engine.

(b)  Turn the ignition switch off.

(c) Connect the OBD Il scan tool or hand-held tester to the DLCS3.

(d)  Turn the ignition switch to the ON position.

(e) Push the "ON” button of the OBD Il scan tool or the hand-held tester.

()  Select the item "DIAGNOSIS/ENHANCED OBD II/DTC INFO/CURRENT CODES".
CHECK:

Read the DTCs using the OBD Il scan tool or the hand-held tester.

RESULT:
Display (DTC output) Proceed to
Only "P0711” is output A
"P0711” and other DTCs B
HINT:

If any other codes besides "P0711” is output, perform the troubleshooting for those DTCs first.

B > Go to relevant DTC chart (See page DI-389).

2004 LAND CRUISER (RM1071U)
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2 | Check transmission fluid level (See page  DI-361).

NG Add fluid.

OK

Replace the transmission wire (ATF tempera-
ture sensor).

2004 LAND CRUISER (RM1071U)
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DIB35-02

DTC

PO717

Input Speed Sensor Circuit No Signal

CIRCUIT DESCRIPTION

gear shift.

D05982

The speed sensor NT detects the rotation speed of the input
shaft from the rotation of the drum. Its construction is the same
as that of the speed sensor SP2.
By comparing the speed sensor NT signal and speed sensor
SP2 signal, the ECM detects the shift timing of the gears and
appropriately controls the engine torque and hydraulic pres-
sure in response to various conditions, thus providing smooth

DTC No.

DTC Detection Condition

Trouble Area

PO717

All conditions below are detected for 5 secs. or more

(2-trip detection logic)

(a) Gear change not being performed

(b) Gear position: 1st, 2nd, 3rd, 4th or 5th

(c) T/M input shaft rpm: 300 rpm or less

(d) T/M output shaft rpm: 1,000 rpm or more

(e) Park/neutral position switch: OFF

(f) Shift solenoid valves, park/neutral posotion switch and ve-
hicle speed sensor are in normal operation

*Open or short in speed sensor NT circuit
#Speed sensor NT

AECM

*Automatic transmission assembly

MONITOR DESCRIPTION

The input speed sensor detects the transmission input shaft speed. The ECM determines the gear shift tim-
ing based on a comparison of the input speed sensor (input shaft speed) with the output speed sensor (out-
put shaft speed).
When the output shaft speed is higher then the expected value and the input shaft speed is 300 rpm or less
while running with the shift in the D position, the ECM will conclude that there is malfunction of the input tur-
bine speed sensor (NT). The ECM will illuminate the MIL and a DTC is set.

MONITOR STRATEGY

Related DTCs P0O717 Speed sensor (NT)/Verify pulse input
Main Speed sensor (NT)
Required sensors/Components
Sub Speed sensor (NO)
Frequency of operation Continuous
Duration 5 sec.
MIL operation Immediate
Sequence of operation None

2004 LAND CRUISER (RM1071U)
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DI-419

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Shift change Shift change is completed and before starting next shift change operation
Transmission Shift position 4th or 5th
Output shaft rpm 1,000 rpm or more -
NSW switch OFF
R switch OFF
L switch OFF
Engine Running
TYPICAL MALFUNCTION THRESHOLDS
Detection criteria Threshold

Sensor signal rpm

Less than 300 rpm

COMPONENT OPERATING RANGE

Parameter

Standard value

Speed sensor (NT)

Input speed is equal to engine speed when lock-up ON.

WIRING DIAGRAM

T17 Turbine Speed Sensor ECM
)
10 L 27
(E6Y T+
1 EB2 (E6 ] NT
5 W 35
> )l EBZI {(E6 ] NT"
—
C D12760
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INSPECTION PROCEDURE

1 | Check speed sensor NT.

PREPARATION:

Remove the speed sensor NT.

CHECK:

(@) Measure the resistance between the sensor terminals.
2 1 Standard: 560 to 680 Q at 20°C (68°F)

(b) Measure the voltage between the sensor terminals when
a magnet is put close to the front end of the sensor then
moved away quickly.

Standard: Sensor generates voltage intermittently

HINT:

The generated voltage is extremely low.

OK:

Standard

o) D12741
NG Replace speed sensor NT.

@

2 | Check harness and connector between ECM and speed sensor NT (See page
IN-36 ).

@

Check and replace the ECM (See page
IN-36 ).

NG> Repair or replace harness and connector.
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DIB36-02

DTC

P0722 | Output Speed Sensor Circuit No Signal

CIRCUIT DESCRIPTION

Parking Gear (Timing Rotor)
M

D13175

The speed sensor SP2 detects the rotation speed of the trans-
mission output shaft and sends signals to the ECM. The ECM
determines the vehicle speed based on these signals. An AC
voltage is generated in the speed sensor SP2 coil as the park-
ing gear mounted on the rear planetary gear assy rotates, and
this voltage is sent to the ECM. The parking gear on the rear
planetary gear is used as the timing rotor for this sensor.

The gear shift point and lock-up timing are controlled by the
ECM based on the signals from this vehicle speed sensor and
the throttle position sensor signal. If the speed sensor SP2 mal-
functions, the ECM uses input signals from the speed sensor
NT as a back-up signal.

DTC No.

DTC Detection Condition Trouble Area

All conditions below are detected 500 times or more continu-
ously (1-trip detection logic)
(a) No signal from speed sensor SP2 is input to ECM while 4 *Open or short in speed sensor SP2 circuit
P0722 pulses of No. 1 vehicle speed sensor signal are sent H*Speed sensor SP2

(b) Vehicle speed is 9 km/h (6 mph) or more for at least 4 sec. | #£CM

(c) Park/neutral position switch is OFF.
(d) Transfer position is except neutral (4WD).

MONITOR DESCRIPTION
The output speed sensor monitors the output shaft speed. The ECM controls the gearshift point and the lock
up timing based on the signals from the output speed sensor and throttle position sensor.

If the ECM detects no signal from the output shaft speed sensor even while the vehicle is moving, it will con-
clude that is a malfunction of the output speed sensor. The ECM will illuminate the MIL and store the DTC.

MONITOR STRATEGY

Related DTCs

P0722

Speed sensor SP2/Verify pulse input

Required sensors/Components Speed sensor SP2

Frequency of operation Continuous
Duration 500 output shaft revolution
MIL operation Immediate
Sequence of operation None

2004 LAND CRUISER (RM1071U)
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TYPICAL ENABLING CONDITIONS

Specification
Item L ;
Minimum | Maximum
The monitor will run whenever the follow-
. See page DI-361
ing DTCs are not present.
Vehicle speed range (4 sec. or more) 9 km/h (6 mph) or more | -
NSW switch OFF
Transfer neutral switch OFF
TYPICAL MALFUNCTION THRESHOLDS
Detection criteria Threshold
No pulse input during 4 vehicle speed sensor pulse input 500 times or more
WIRING DIAGRAM
V3 Vehicle Speed Sensor ECM
(Electronically Controlled Transmission) 26 ( \
R
1 (E6 ] SP2+
34
G =~
( P2-
> E6)] S
——/

D12761
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INSPECTION PROCEDURE

1 | Check speed sensor SP2.

PREPARATION:

Remove the speed sensor SP2.

CHECK:

(@) Measure the resistance between the sensor terminals.
2 1 Standard: 560 to 680 Q at 20°C (68°F)

(b) Measure the voltage between the sensor terminals when
a magnet is put close to the front end of the sensor then
moved away quickly.

Standard: Sensor generates voltage intermittently.

HINT:

The generated voltage is extremely low.

OK:

Standard

p D12741

NG> Replace speed sensor SP2.

@

2 [ Check harness and connector between ECM and speed sensor SP2 (See page
IN-36 ).

@

Check and replace the ECM (See page
IN-36 ).

NG> Repair or replace harness and connector.
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DIB37-02

DTC P0724 | Brake Switch "B” Circuit High

CIRCUIT DESCRIPTION

The purpose of this circuit is to prevent the engine from stalling, while driving in lock-up condition, when
brakes are suddenly applied.

When the brake pedal is operated, this switch sends a signal to ECM. Then the ECM cancels operation of
the lock-up clutch while braking is in progress.

DTC No. DTC Detection Condition Trouble Area

. . N *Short in stop light switch signal circuit
Stop light switch always turn on even vehicle is driver Go and . p. g g
P0724 . . . . AStop light switch
Stop 10 times. (2-trip detection logic) AECM

MONITOR DESCRIPTION

When the stop light switch remains ON during "stop and go” driving, the ECM interprets this as a fault in the
stop light switch and the MIL comes on and the ECM stores the DTC. The vehicle must stop and go (3 km/h
(2 mph) to 30 km/h (19 mph)) ten times for two driving cycles in order to detect malfunction.

MONITOR STRATEGY

Related DTCs P0724 Stop light switch/Range check/Rationality
Main Stop light switch
Required sensors/Components -
Sub Vehicle speed sensor
Frequency of operation Continuous
Duration GO and STOP 10 times
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification

Item . ;
Minimum Maximum

The monitor will run whenever the follow-

. See page DI-361
ing DTCs are not present.

The stop light switch remains on during GO and STOP 10 times.

GO and STOP are defined as follows;

GO: Vehicle speed 30 km/h (19 mph) or more -

STOP: Vehicle speed - Less than 3 km/h (2 mph)

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria Threshold

Brake switch status ON stuck

WIRING DIAGRAM
See page DI-278 .
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INSPECTION PROCEDURE

1 | Check stop light switch (See page BE-50).

NG> Replace stop light switch.

@

2 | Check harness and connector between ECM and stop light switch (See page
IN-36 ).

NG> Repair or replace harness or connector.

@

Check and replace ECM (See page IN-36).
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DIB38-02

DTC P0748 | Pressure Control Solenoid "A” Electrical
(Shift Solenoid Valve SL1)

CIRCUIT DESCRIPTION

Shifting from 1st to 5th is performed in combination with ON and OFF of the shift solenoid valves S1, S2,
SR, SL1 and SL2, controlled by ECM. If an open or short circuit occurs in either of the shift solenoid valves,
the ECM controls the remaining normal shift solenoid valve to allow the vehicle to be operated smoothly (Fail
safe function).
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Fail Safe Function:

If either of the shift solenoid valve circuits develops an open or short, the ECM turns the other shift solenoid
ON and OFF to shift to the gear positions shown in the table below.

Manual shifting as shown in the following table must be done (In the case of a short circuit, the ECM stops
sending current to the short circuited solenoid).

: ON X: OFF
NORMAL S1 OFF S2 OFF SR OFF
S
@ | Gear [s1| s2|sR/sLisL2[ Gear |s1| s2|SR [sLysL2| Gear | s1|s2| SR SLisL2| Gear | S1| S2|SR|SL1/sL2
o
R |OX|X|X|O| R XX | X|X|O R OIX[IX|X|O|l R Ol X|X|X|O
4th X
pr| 1st [O] X[X|X|O| ¢ XéXXO Ist | O|X | X | X|O|] 1Ist|0|X|IX|X|O
3rd
1st |O
2nd |O|O X |X|O 3rd><O><><O4lth>¢<XXXOanOO><XO
3rd [ X|O|X|X|Of| 3rd[X|O|X|X|O| 4th | X|X|X|X|Of| 3rd [ X|O|X|X|O
4th | X[ X|X|X|]O| 4th [ X|X | X]|X|O 4th | XX [ X | X|O| 4th [ X| X|X|X]|O
5th |[X|X[O|O | X]| 5th|X[X|O|O|X]| 5th|X|X|O|O|X| 4th | X|X|X]|O|X
3rd X O
"3 Ist [O| X[ X|X|O ! X1 [ X[ X[Js]1st |OIX|X|X]|O] 1Ist|]O|X|X|X]|O
3rd E/B O X
3rd Ol 1st |O O
2nd [O]O|X|X|O| X|O| X|X]| 7] L LIX XX e 2nd [O| O XX O
3rd E/B X |[3rdEB| X X
3rd E/B X
3rdE/BXOXXX3rdE/BXOXXX3rdE/BXXXXX3ldXOXXb
I
X @)
4th | X|X|O|X|O| 4th [ X|X|O|X|O| 4th | XX |O|X|O 3rd><(i)><><é
5 th 5 th 5 th SBR[ 91X
th [ X|X|O|O |X th I X|X[|O|O|X ><><OO><3rd><O><>¢<o
mon | 1st O XXX O] 1st|X|X|X[X|O] 1st [OX|X|X|O] 1st|O|X|X|X|O
2ndEB| O X
2ndE/BOOOXX3rdE/BXOOXX4¢h>¢<><o><(l) 2nd| O | O X | X | X
{l
X X
3rdE/B><OO><X3rdE/BXOOXXFaiI4thXXOX(l) 2nd(i)o><><><
Ist | X | X @)
4th | X|X|O|X |O] 4th|X|X|O|X|O|4th | X|X|o|X|O| + |L|LIX|X]|]
2nd |O| O X
1stEB| X O
5th | X|X[O|O|X]| 5th|[X[|X|O|O|X|5th | X|X|O|O]|X ! L 1O X| T |X
2nd | O X
LT 1StEB|O | X | X | X [ X |LstEB|X | X [ X | X[ X [1steB| O | X | X | X| X|[1steEB|O| X| X |X | X
2ndEB| O X
2ndE/BOOOXX3rdE/BXOOXX4¢h >¢<><O><(i) 2nd|O |O| X | X |X
{l
X X
3l’dE/BXOOXX3rdE/BXOOXXFaiI4thXXOX(5 2ndbo><><><
1st | X [ X O
4th [ X| X|O|X |O| 4th [ X|X|O|X|O| 4th | X |X|O|X|O| ! LA XX
2nd |O O X
1stEB| % [ X @)
5th | X[ X|O|O |X] Bth|[X[X|[O|O|X| 5th|{X|X|O|O|X ! L X | X
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DIAGNOSTICS AUTOMATIC TRANSMISSION
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DI-429
DIAGNOSTICS - AUTOMATIC TRANSMISSION

DTC No. DTC Detection Condition Trouble Area

ECM checks for an open or short circuit in shift solenoid valves
SL1 (1-trip detection logic)

(a) When solenoid, duty ratio equal to 100%

(b) When solenoid is not energized, duty ratio is less than 3%

[Open or short in shift solenoid valve SL1 circuit
[CEhift solenoid valve SL1
[ECM

P0748

MONITOR DESCRIPTION

The ECM commands gearshift by turning the shift solenoid valves "ON/OFF”. When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stores
the DTC. And the ECM performs the fail-safe function and turns the other shift solenoid valves in good condi-
tion "ON/OFF” (In case of an open or short circuit, the ECM stops sending current to the circuit.).

MONITOR STRATEGY

Related DTCs P0748 Shift solenoid valve SL1/Range check

Required sensors/Components Shift solenoid valve SL1

Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification
Item ;
Minimum | Maximum

The monitor will run whenever the follow-

. See page DI-361

ing DTCs are not present.

Battery voltage 10 V or more | -
TYPICAL MALFUNCTION THRESHOLDS

Detection criteria Threshold

Output signal duty 100%

COMPONENT OPERATING RANGE
Parameter Standard value

Output signal duty Less than 100%
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DIAGNOSTICS - AUTOMATIC TRANSMISSION
WIRING DIAGRAM
E1l
Electronically Controlled ECM
Transmission Solenoid
)
R R-L 8 R-L rl_g\
T . EB3 . E6
SL1+ |12 / o SL1+
R 10 RAW 18
L ' \)l I - (E6 ) -
SLL- |4 EB3 { SL1
\—_
C D12762
2004 LAND CRUISER (RM1071U)
Author : Date : 623




DI-431

DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

1 Check transmission wire.

5[14]1. 11410] 9

D11994

OK

PREPARATION:
Disconnect the trasmission wire connector.
CHECK:
Measure resistance between SL1* and SL1- of transmission
wire.
OK:
Resistance: 5.0t0 5.6 Q at 20°C (68°F)
CHECK:
Measure resistance between terminals SL1* and SL1- of the
transmission wire connector and body ground.
OK:
Resistance: 1 M Q or higher

NG> Go to step 3.

2 Measure resistance between terminal SL1 * and SL1- of ECM connector.

ES ED
eenseny |t ez
R Ey
K

m—]
|

D11583

OK

PREPARATION:
(@) Connect the transmission wire connector.
(b) Disconnect the connector of the ECM.
CHECK:
Measure resistance between terminals SL1* and SL1" of ECM
connector.
OK:
Resistance: 5.0t0 5.6 Q at 20°C (68°F)
CHECK:
Measure resistance between terminals SL1* and SL1" of the
ECM connector and body ground.
OK:
Resistance: 1 M Q or higher

NG Repair or replace the harness or connector
(See page IN-36).

Check and replace the ECM (See page
IN-36 ).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

3 Check shift solenoid valve SL1.

PREPARATION:

1 5 (@ Jack up the vehicle.

(b) Remove the oil pan.

(c) Remove the shift solenoid valve SL1.

CHECK:

(@ Measure the resistance between terminals 1 and 2 of so-
lenoid connector.
Standard: 5.0t0 5.6 Q at 20°C (68°F)

(b) Connect the positive (+) lead with an 21 W bulb to terminal
2 of solenoid connector and negative (-) lead to terminal

1 2 1 of the solenoid valve connector, then check the move-

ment of the valve.

Standard: Solenoid sounds operation noise.

OK:
Standard

0 @ (+)

NG> Replace the shift solenoid valve SL1

(See page AT-8).

D12795

OK

Repair or replace the transmission wire
(See page AT-6).
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DIAGNOSTICS

- AUTOMATIC TRANSMISSION

DI-433

DIC31-01

DTC

PO751

Shift Solenoid "A” Performance
(Shift Solenoid Valve S1)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor and direct clutch speed sensor to detect the actual
gear position (1st, 2nd, 3rd, 4th or 5th gear). Then the ECM compares the actual gear with the shift schedule
in the ECM memory to detect mechanical problems of the shift solenoid valves, valve body or automatic
transmission (clutch, brake or gear etc.).

DTC No. DTC Detecting Condition Trouble Area
. AShift solenoid valve S1 is stuck open or closed
The gear required by the ECM does not match the actual gear . P
P0O751 - . . . RValve body is blocked up or stuck
when driving (2-trip detection logic) ) o
*Automatic transmission (clutch, brake or gear etc.)

MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF”. According to the input shaft
revolution and output shaft revolution, the ECM detects the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear position. When the gear position commanded by the ECM and the actual gear position are not same,
the ECM illuminates the MIL.

MONITOR STRATEGY

Shift solenoid valve S1/OFF malfunction

Related DTCs P0751 - - -
Shift solenoid valve S1/ON malfunction
Main Shift solenoid valve S1
Required sensors/Components Sub Vehicle speed sensor, Throttle position sensor, Speed sensor (NT), Speed
Y sensor (NO)
Frequency of operation Continuous
OFF malfunction (A) and (B) | 0.4 sec.
OFF malfunction (C) Immediate
. ON malfunction (A), (B) and
Duration 0.4 sec.
(©)
ON malfunction (D) 3 sec.
ON malfunction (E) 0.5 sec.
MIL operation 2 driving cycles
Sequence of operation None
Specification
Item L ;
Minimum Maximum
The following conditions are common to all conditions below:
Off malfunction (A), (B), (C) and ON malfunction (A), (B), (C), (D), (E)
The monitor will run whenever the follow-
. See page DI-361
ing DTCs are not present.
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DIAGNOSTICS -

AUTOMATIC TRANSMISSION

Turbine speed sensor (NT) circuit

Output speed sensor (NO) circuit

Shift solenoid "A” (S1) circuit

Shift solenoid "B” (S2) circuit

Shift solenoid "E” (SR) circuit

Pressure control solenoid "A” (SL1) circuit

Pressure control solenoid "B” (SL2) circuit

ECT (Engine coolant temperature) sensor
circuit

KCS sensor circuit

There is no malfunction in the circuits shown on the left.

ETCS (Electric throttle control system)

Not system down

Transmission shift position "D”
ECT 40°C (104°F) or more -
Spark advance from Max. retard timing by R

0" CA or more -
KCS control
Engine Running
Transfer range "HIGH™1

Transfer range "HIGH” *1 (This condition is applied only 4WD)

*1 Following conditions met

Vehicle speed sensor "A” circuit

Output shaft speed sensor circuit

There is no malfunction in the circuits shown on the left.

Transfer output speed

143 rpm or more

NO/NOLtf (Transfer input speed/Transfer
output speed)

0.9 or more

Lessthan 1.1

OFF malfunction (A)

ECM selected gear 1st
Vehicle speed 2 km/h (1 mph) or more Less than 40 km/h (25 mph)
8% or more and
Throttle valve opening angle 6.5% or more at 2,000 rpm -
(conditions vary with engine speed)
OFF malfunction (B)
Current ECM selected gear 5th
Last ECM selected gear 4th
Continuous time for ECM selecting 4th
gear 2 sec. or more -
Actual gear when ECM selected 4th gear 4th
OFF malfunction (C)
Current ECM selected gear 5th
Last ECM selected gear 4th
ON malfunction (A)
ECM selected gear 1st
Vehicle speed 2 km/h (1 mph) or more Less than 40 km/h (25 mph)
Throttle valve opening angle 625% ormore .at 2'00_0 fpm -
(conditions vary with engine speed)
ON malfunction (B)
ECM selected gear 4th
Vehicle speed 2 km/h (1 mph) or more -
2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DI-435

Throttle valve opening angle

6.5% or more at 2,000 rpm
(conditions vary with engine speed)

ON malfunction (C)

ECM selected gear

Vehicle speed

2 km/h (1 mph) or more

Throttle valve opening angle

6.5% or more at 2,000 rpm
(conditions vary with engine speed)

ON malfunction (D)

Current ECM selected gear

5th

Last ECM selected gear

4th

Vehicle speed
(During transition from 4th to 5th gear)

Less than 100 km/h (62 mph)

ON malfunction (E)

ECM selected gear

Engine speed - Turbine speed (NE - NT)
(After transition from 4th to 5th gear)

150 rpm

Vehicle speed
(After transition from 4th to 5th gear)

Less than 100 km/h (62 mph)

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria

Threshold

[OFF malfunction]

All of the following conditions are met: Condition (A), (B) and (C)

It is necessary 2 detections/one drive cycle
1st detection; temporary flag ON
2nd detection; pending fault code ON

OFF malfunction (A)

Turbine speed/Output speed (NT/NO)

0.93 or more
and
1.07 or less

OFF malfunction (B)

Turbine speed/Output speed (NT/NO)

0.65 or more
and
0.79 or less

OFF malfunction (C)

Output record from ECM for 4th — 5th upshifting

Recorded

[ON malfunction]

Either of the following conditions is met:
*ON malfunction (A) and (B)

*ON malfunction (B) or (C), and ON malfunction (D) or (E)

ON malfunction (A) and (B)

Turbine speed/Output speed (NT/NO)

3.30 or more
and
7.50 or less

ON malfunction (C)

Turbine speed/Output speed (NT/NO)

1.91 or more
and
2.350orless

ON malfunction (D)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

Turbine speed - Output speed x 4th gear ratio
(NT - NO x 4th gear ratio)

1,000 rpm or more

ON malfunction (E)

Turbine speed - Output speed x 5th gear ratio
(NT - NO x 5th gear ratio)

1,000 rpm or more

INSPECTION PROCEDURE

1 | Check shift solenoid valve S1 operation.

Shift solenoid S1:

D11991

OK

PREPARATION:
(@ Jack up the vehicle.
(b) Remove the oil pan.
(c) Remove the shift solenoid valve S1.
CHECK:
Measure the resistance between the solenoid connector termi-
nal and the body ground.
OK:
Resistance: 11t0 15 Qat 20°C (68°F)
CHECK:
Connect the battery positive lead to the solenoid connector ter-
minal and the battery negative lead to the solenoid body
ground.
OK:
Solenoid sounds operation noise.

AT-8).

NG> Replace shift solenoid valve S1 (See page

2 | Check valve body (See page DI-396).

OK

NG> Repair or replace valve body.

AT-30).

Repair or replace transmission (See page
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIC32-01

DTC P0O756 | Shift Solenoid "B” Performance
(Shift Solenoid Valve S2)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor and direct clutch speed sensor to detect the actual
gear position (1st, 2nd, 3rd, 4th or 5th gear). Then the ECM compares the actual gear with the shift schedule
in the ECM memory to detect mechanical problems of the shift solenoid valves, valve body or automatic
transmission (clutch, brake or gear etc.).

DTC No. DTC Detecting Condition Trouble Area

. AShift solenoid valve S2 is stuck open or closed
The gear required by the ECM does not match the actual gear .
P0756 RValve body is blocked up or stuck

when driving (2-trip detection logic
9 (@mp gic) *Automatic transmission (clutch, brake or gear etc.)

MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF”. According to the input shaft
revolution and output shaft revolution, the ECM detects the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear position). When the gear position commanded by the ECM and the actual gear position are not same,
the ECM illuminates the MIL.

MONITOR STRATEGY

Shift solenoid valve S2/OFF malfunction

Related DTCs P0756 - ) -
Shift solenoid valve S2/ON malfunction
Main Shift solenoid valve S2
Required sensors/Components Sub Vehicle speed sensor, Throttle position sensor, Speed sensor (NT), Speed
u
sensor (NO)
Frequency of operation Continuous

OFF malfunction (A), (B), (C) | 0.4 sec.

OFF malfunction (D) Immediate
Duration ON malfunction (A) and (B) 0.4 sec.
ON malfunction (C) 3 sec.
ON malfunction (D) 0.5 sec.
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification

Item

Minimum Maximum

The following conditions are common to all conditions below:
OFF malfunction (A), (B), (C), (D) and ON malfunction (A), (B), (C), (D)

The monitor will run whenever the follow-

. See page DI-361
ing DTCs are not present.
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

Turbine speed sensor (NT) circuit

Output speed sensor (NO) circuit

Shift solenoid "A” (S1) circuit

Shift solenoid "B” (S2) circuit

Shift solenoid "E” (SR) circuit

Pressure control solenoid "A” (SL1) circuit

Pressure control solenoid "B” (SL2) circuit

ECT (Engine coolant temperature) sensor
circuit

KCS sensor circuit

There is no malfunction in the circuits shown on the left.

ETCS (Electric throttle control system)

Not system down

Transmission shift position "D”
ECT 40°C (104°F) or more -
Spark advance from Max. retard timing by R

0" CA or more -
KCS control
Engine Running
Transfer range "HIGH™1

Transfer range "HIGH” *1 (This condition is applied only 4WD)

*1 Following conditions met

Vehicle speed sensor "A” circuit

Output shaft speed sensor circuit

There is no malfunction in the circuits shown on the left.

Transfer output speed

143 rpm or more -

NO/NOLtf (Transfer input speed/Transfer

output speed) 0.9 or more Lessthan 1.1

OFF malfunction (A)

ECM selected gear 1st

Vehicle speed 2 km/h (1 mph) or more Less than 40 km/h (25 mph)

Throttle valve opening angle

6.5% or more at 2,000 rpm
(conditions vary with engine speed)

OFF malfunction (B)

ECM selected gear 2nd
Vehicle speed 2 km/h (1 mph) or more -
Output speed 2nd - 1st down shift point or more -
Throttle valve opening angle 625% ormore .at 2'00_0 fpm -

(conditions vary with engine speed)
OFF malfunction (C)
Current ECM selected gear 5th
Last ECM selected gear 4th
Continuous time for ECM selecting 4th
gear 2 sec. or more -
Actual gear when ECM selected 4th gear 4th
OFF malfunction (D)
Current ECM selected gear 5th
Last ECM selected gear 4th
ON malfunction (A)
ECM selected gear 1st
Vehicle speed 2 km/h (1 mph) or more Less than 40 km/h (25 mph)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DI-439

6.5% or more at 2,000 rpm

Throttle valve opening angle . . .
P gang (conditions vary with engine speed)

ON malfunction (B)

ECM selected gear

4th

Vehicle speed 2 km/h (1 mph) or more

6.5% or more at 2,000 rpm

Throttle valve opening angle . . .
P gang (conditions vary with engine speed)

ON malfunction (C)

Current ECM selected gear

5th

Last ECM selected gear

4th

Vehicle speed
(During transition from 4th to 5th gear)

Less than 100 km/h (62 mph)

ON malfunction (D)

ECM selected gear

Engine speed - Turbine speed (NE - NT)
(After transition from 4th to 5th gear)

Less than 150 rpm

Vehicle speed
(After transition from 4th to 5th gear)

Less than 100 km/h (62 mph)

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria |

Threshold

[OFF malfunction]

All of the following conditions are met: Condition (A), (B), (C) and (D)

It is necessary 2 detections/one drive cycle
1st detection; temporary flag ON
2nd detection; pending fault code ON

OFF malfunction (A) and (B)

Turbine speed/Output speed (NT/NO)

3.30 or more
and
7.50 or less

OFF malfunction (C)

Turbine speed/Output speed (NT/NO)

0.65 or more
and
0.79 or less

OFF malfunction (D)

Output record from ECM for 4th — 5th upshifting

Recorded

[ON malfunction]

Both of the following conditions are met: ON malfunction (A) or (B), and ON malfunction (C) or (D)

ON malfunction (A)

Turbine speed/Output speed (NT/NO)

1.91 or more
and
2.350orless

ON malfunction (B)

Turbine speed/Output speed (NT/NO)

1.28 or more
and
1.53 or less

ON malfunction (C)

Turbine speed - Output speed x 4th gear ratio
(NT - NO x 4th gear ratio)

1,000 rpm or more
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

ON malfunction (E)

Turbine speed - Output speed x 5th gear ratio
(NT - NO x 5th gear ratio)

1,000 rpm or more

INSPECTION PROCEDURE

1 | Check shift solenoid valve S2 operation.

Shift solenoid S2:

D11992

@

PREPARATION:
(@ Jack up the vehicle.
(b) Remove the oil pan.
(c) Remove the shift solenoid valve S2.
CHECK:
Measure the resistance between the solenoid connector termi-
nal and the body ground.
OK:
Resistance: 11t0 15 Qat 20°C (68°F)
CHECK:
Connect the battery positive lead to the solenoid connector ter-
minal and the battery negative lead to the solenoid body
ground.
OK:
Solenoid sounds operation noise.

NG Replace shift solenoid valve S2 (See page
AT-8).

2 | Check valve body (See page DI-396).

@

NG> Repair or replace valve body.

AT-30).

Repair or replace transmission (See page
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB3A-02

DTC PO771 | Shift Solenoid "E” Performance
(Shift Solenoid Valve SR)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor and direct clutch speed sensor to detect the actual
gear position (1st, 2nd, 3rd, 4th or 5th gear). Then the ECM compares the actual gear with the shift schedule
in the ECM memory to detect mechanical problems of the shift solenoid valves, valve body or automatic
transmission (clutch, brake or gear etc.).

DTC No. DTC Detecting Condition Trouble Area

HShift solenoid valve SR is stuck open or closed
The gear required by the ECM does not match the actual gear | AShift solenoid valve SL1 is stuck open or closed
when driving (2-trip detection logic) RValve body is blocked up or stuck

*Automatic transmission (clutch, brake or gear etc.)

PO771

MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF”. According to the input shaft
revolution and output shaft revolution, the ECM detects the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear position). When the gear position commanded by the ECM and the actual gear position are not same,
the ECM illuminates the MIL and stores the DTC.

MONITOR STRATEGY

Related DTCs PO771 Shift solenoid valve SR/Rationality check
Main Shift solenoid valve SR
Required sensors/Components Sub Speed sensor (NT), Speed sensor (NO), Crankshatft position sensor (NE)
Frequency of operation Continuous
OFF malfunction (A) 0.4 sec.
Duration OFF malfunction (B) and (C) | Immediate
ON malfunction 0.15 sec.
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification

Item . ;
Minimum Maximum

The following items are common to all condition below: OFF malfunction (A), (B), (C) and ON malfunction

The monitor will run whenever the follow-

. See page DI-361
ing DTCs are not present.
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

Turbine speed sensor (NT) circuit

Output speed sensor (NO) circuit

Shift solenoid "A” (S1) circuit

Shift solenoid "B” (S2) circuit

Shift solenoid "E” (SR) circuit

Pressure control solenoid "A” (SL1) circuit

Pressure control solenoid "B” (SL2) circuit

ECT (Engine coolant temperature) sensor
circuit

KCS sensor circuit

There is no malfunction in the circuits shown on the left.

ETCS (Electric throttle control system)

Not system down

Transmission shift position "D”
ECT 40°C (104°F) or more -
Spark advance from Max. retard timing by R

0" CA or more -
KCS control
Engine Running
Transfer range "HIGH™1

Transfer range "HIGH” *1 (This condition is applied only 4WD)

*1 Following conditions met

Vehicle speed sensor "A” circuit

Output shaft speed sensor circuit

There is no malfunction in the circuits shown on the left.

Transfer output speed

143 rpm or more -

NO/NOLtf (Transfer input speed/Transfer
output speed)

0.9 or more Lessthan 1.1

OFF malfunction (A)

ECM selected gear

Vehicle speed

2 km/h (1 mph) -

Throttle valve opening angle

6.5% or more at 2,000 rpm
(conditions vary with engine speed)

OFF malfunction (B)

Current ECM selected gear 5th

Last ECM selected gear 4th

Continuous time for ECM selecting 4th 2 SEC. O More i
gear

OFF malfunction (C)

Current ECM selected gear 5th

Last ECM selected gear 4th

ON malfunction

Current ECM selected gear 2th

Last ECM selected gear 1st

Throttle valve opening angle
(During transition from 1st to 2nd gear)

4.5% or more at 2,000 rpm
(conditions vary with turbine speed)

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria

| Threshold

[OFF malfunction]

All of the following conditions are met: OFF malfunction (A), (B) and (C)
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DI-443
AUTOMATIC TRANSMISSION

It is necessary 2 detections/one drive cycle
1st detection; temporary flag ON
2nd detection; temporary pending fault code ON

OFF malfunction (A)

Turbine speed/Output speed (NT/NO)

0.93 or more
and
1.07 or less

OFF malfunction (B)

Turbine speed/Output speed (NT/NO)

Not change as follow
0.93 or more and 1.07 or less
!

0.65 or more and 0.79 or less

OFF malfunction (C)

Output record from ECM for 4th — 5th upshifting

Recorded

[ON malfunction]

It is necessary 2 detections/one drive cycle
1st detection; temporary flag ON
2nd detection; temporary pending fault code ON

Turbine speed - Output speed x 1st gear ratio
(NT - NO x 1st gear ratio)

150 rpm or more

INSPECTION PROCEDURE

1 | Check shift solenoid valve SR operation.

D11993

OK

2004 LAND CRUISER (RM1071U)

PREPARATION:

(@ Jack up the vehicle.

(b) Remove the oil pan.

(c) Remove the shift solenoid valve SR.
CHECK:

Measure the resistance between the solenoid connector termi-
nal and the body ground.
OK:

Resistance: 11t0 15 Qat 20°C (68°F)
CHECK:
Connect the battery positive lead to the solenoid connector ter-
minal and the battery negative lead to the solenoid body
ground.
OK:

Solenoid sounds operation noise.

NG Replace shift solenoid valve SR (See page

AT-8).
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2 | Check shift solenoid valve SL1 operation.

PREPARATION:
Remove the shift solenoid valve SL1.

1 2
CHECK:
(@ Measure the resistance between terminals 1 and 2 of so-
lenoid connector.
Standard: 5.0t0 5.6 Q at 20°C (68°F)
(b)  Connect the positive (+) lead with an 21 W bulb to terminal
2 of solenoid connector and negative (-) lead to terminal
1 of the solenoid valve connector, then check the move-
ment of the valve.
1 2 Standard: Solenoid sounds operation noise.
OK:
Standard

0 @ (+)

D12765 NG> §$p8la;ce shift solenoid valve SL1 (See page

@

3 [ Check valve body (See page DI-396).

AT-8).

NG> Repair or replace valve body (See page

@

Repair or replace transmission (See page
AT-30).

2004 LAND CRUISER (RM1071U)

Author : Date : 637



DI-445
DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB3B-02

DTC PO776 | Pressure Control Solenoid "B” Performance
(Shift Solenoid Valve SL2)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor and direct clutch speed sensor to detect the actual
gear position (1st, 2nd, 3rd, 4th or 5th gear). Then the ECM compares the actual gear with the shift schedule
in the ECM memory to detect mechanical problems of the shift solenoid valves, valve body or automatic
transmission (clutch, brake or gear etc.).

DTC No. DTC Detecting Condition Trouble Area

) [CEBhift solenoid valve SL2 is stuck open or closed
The gear required by the ECM does not match the actual gear .
P0O776 [Valve body is blocked up or stuck

when driving (2-trip detection logic
9 (@mp gic) [CAutomatic transmission (clutch, brake or gear etc.)

MONITOR DESCRIPTION

The ECM commands gear shifts by turning the shift solenoid valves "ON/OFF”. According to the input shaft
revolution and output shaft revolution, the ECM detects the actual gear position (1st, 2nd, 3rd, 4th or 5th
gear position). When the gear position commanded by the ECM and the actual gear position are not same,
the ECM illuminates the MIL and stores the DTC.

MONITOR STRATEGY

Related DTCs P0O776 Shift solenoid valve SL2/ON malfunction
Main Shift solenoid valve SL2
Required sensors/Components "
Sub Speed sensor (NT), Speed sensor (NO), Crankshatft position sensor (NE)
Frequency of operation Continuous
ON malfunction (A), (B) and
0.4 sec.
(©)
Duration .
urat ON malfunction (D) 3 sec.
ON malfunction (E) 0.5 sec.
MIL operation 2 driving cycles
Sequence of operation None

2004 LAND CRUISER (RM1071U)
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TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

The following items are common to all cond

ition below: ON malfunction (A), (B), (C), (D) and (E)

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Turbine speed sensor (NT) circuit

Output speed sensor (N) circuit

Shift solenoid "A” (S1) circuit

Shift solenoid "B” (S2) circuit

Shift solenoid "E” (SR) circuit

Pressure control solenoid "A” (SL1) circuit

Pressure control solenoid "B” (SL2) circuit

ECT (Engine coolant temperature) sensor
circuit

KCS sensor circuit

There is no malfunction in the circuits shown on the left.

ETCS (Electric throttle control system)

Not system down

Transmission shift position "D”
ECT 40°C (104°F) or more -
Spark advance from Max. retard timing by R

0" CA or more -
KCS control
Engine Running
Transfer range "HIGH™1

Transfer range "HIGH” *1 (This condition is applied only 4WD)

*1 Following conditions met

Vehicle speed sensor "A” circuit

Output shaft speed sensor circuit

There is no malfunction in the circuits shown on the left.

Transfer output speed 143 rpm or more -

NO/NOTf (Transfer input speed/Transfer

output speed) 0.9 or more Lessthan 1.1

ON malfunction (A)

ECM selected gear 1st

Vehicle speed 2 km/h (1 mph) or more Less than 40 km/h (25 mph)

Throttle valve opening angle 625% ormore .at 2'00.0 pm -
(conditions vary with engine speed)

ON malfunction (B)

ECM selected gear 3rd

Vehicle speed 2 km/h (1 mph) -

Throttle valve opening angle 625% ormore .at 2'00.0 pm -
(conditions vary with engine speed)

ON malfunction (C)

ECM selected gear 4th

Vehicle speed 2 km/h (1 mph) or more -

Throttle valve opening angle 625% or more .at 2'00.0 pm -
(conditions vary with engine speed)

ON malfunction (D)

Current ECM selected gear 5th

2004 LAND CRUISER (RM1071U)
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Last ECM selected gear 4th
Vehicle speed
. P ” - Less than 100 km/h (62 mph)
(During transition from 4th to 5th gear)
ON malfunction (E)
ECM selected gear 5th
Engine speed - Turbine speed (NE - NT
g P - P ( ) - Less than 150 rpm
(After transition from 4th to 5th gear)
Vehicle speed
P " - Less than 100 km/h (62 mph)
(After transition from 4th to 5th gear)
Detection criteria | Threshold

Both of the following conditions are met:
[J ON malfunction (A) and (B), or ON malflinction (C)™
[J ON malfunction (D) or (E)
ON malfunction (A)

3.30 or more
Turbine speed/Output speed (NT/NO) and

7.50 or less
ON malfunction (B)

1.28 or more
Turbine speed/Output speed (NT/NO) and

1.53 or less
ON malfunction (C)

0.93 or more
Turbine speed/Output speed (NT/NO) and

1.07 or less
ON malfunction (D)
Turbine speed - Output speed x 4th gear ratio

. 1,000 rpm or more
(NT - NO x 4th gear ratio)
ON malfunction (E)
Turbine speed - Output speed x 5th gear ratio
. 1,000 rpm or more

(NT - NO x 5th gear ratio)

2004 LAND CRUISER (RM1071U)
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INSPECTION PROCEDURE

1 | Check shift solenoid valve SL2 operation.

PREPARATION:

(@ Jack up the vehicle.

(b) Remove the oil pan.

(c) Remove the shift solenoid valve SL2.

CHECK:

(@ Measure the resistance between terminals 1 and 2 of so-
lenoid connector.
Standard: 5.0t0 5.6 Q at 20°C (68°F)

(b) Connect the positive (+) lead with an 21 W bulb to terminal
2 of solenoid connector and negative (-) lead to terminal

1 2 1 of the solenoid valve connector, then check the move-
ment of the valve.
Standard: Solenoid sounds operation noise.

OK:

Standard

AT-8).

0 @ (+) _ _
U NG> Replace shift solenoid valve SL2 (See page

D12795

@

2 | Check valve body (See page DI-396).

AT-8).

NG> Repair or replace valve body (See page

@

Repair or replace transmission
(See page AT-30).

2004 LAND CRUISER (RM1071U)
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DIB3C-02

DTC P0O778 | Pressure Control Solenoid "B” Electrical
(Shift Solenoid Valve SL2)

CIRCUIT DESCRIPTION
See page DI-426 .

DTC No. DTC Detection Condition

Trouble Area

SL2 (1-trip detection logic
P0O778 ( P gic)

ECM checks for an open or short circuit in shift solenoid valves

(a) When solenoid is energized, duty ratio exceed 75%
(b) When solenoid is not energized, duty ratio is less than 3%

*Open or short in shift solenoid valve SL2 circuit
HShift solenoid valve SL2
AECM

MONITOR DESCRIPTION

The ECM commands gearshift by turning the shift solenoid valves "ON/OFF”. When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stores
the DTC. And the ECM performs the fail-safe function and turns the other shift solenoid valves in good condi-
tion "ON/OFF” (In case of an open or short circuit, the ECM stops sending current to the circuit.) (see page

DI-426 ).

MONITOR STRATEGY

Related DTCs P0O778

Shift solenoid valve SL2/Range check

Required sensors/Components Shift solenoid valve SL2

Frequency of operation Continuous
Duration 1 sec.
MIL operation 1 driving cycle
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification

Item

| Maximum

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Battery voltage 10 V or more

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria Threshold
Output signal duty 100%
COMPONENT OPERATING RANGE
Parameter Standard value

Output signal duty

Less than 100%

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION
WIRING DIAGRAM
El
Electronically Controlled
Transmission Solenoid ECM
)
P-B 4 P-B 17
Y - {E53] - (o)
Lk Sior |1t JAEB3 { E6)] SL2+
\V P-L ! P-L 16
- WEB - SDHER
sL2- |3 {E83] 2] SL2
\—
C D12762
INSPECTION PROCEDURE
1 Check transmission wire.

PREPARATION:
Disconnect the transmission wire connector.
CHECK:
Measure resistance between SL2* and SL2- of transmission
wire.
OK:
54131110 9 Resistance: 5.0t0 5.6 Q at 20°C (68°F)

CHECK:

P \'/\SLT bugea| Measure resistance between terminals SL2* and SL2- of the
transmission wire connector and body ground.
OK:

Resistance: 1 M Q or higher

NG> Go to step 3.

2004 LAND CRUISER (RM1071U)
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2 Measure resistance between terminal SL2 * and SL2- of ECM connector.

E> E ED
[Emem=n= ’r.:ﬁ':.-.‘
= w

sL2* SL2”

D11583

OK

PREPARATION:
(@) Connect the transmission wire connector.
(b) Disconnect the connector of the ECM.
CHECK:
Measure resistance between terminals SL2* and SL2" of ECM
connector.
OK:
Resistance: 5.0t0 5.6 Q at 20°C (68°F)
CHECK:
Measure resistance between terminals SL2* and SL2" of the
ECM connector and body ground.

OK:

Resistance: 1 M Q or higher

NG Repair or replace the harness or connector
(See page IN-36).

Check and replace the ECM (See page
IN-36 ).

2004 LAND CRUISER (RM1071U)
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3 Check shift solenoid valve SL2.

PREPARATION:

1 5 (@ Jack up the vehicle.

(b) Remove the oil pan.

(c) Remove the shift solenoid valve SL2.

CHECK:

(@ Measure the resistance between terminals 1 and 2 of so-
lenoid connector.
Standard: 5.0t0 5.6 Q at 20°C (68°F)

(b) Connect the positive (+) lead with an 21 W bulb to terminal
2 of solenoid connector and negative (-) lead to terminal

1 2 1 of the solenoid valve connector, then check the move-

ment of the valve.

Standard: Solenoid sounds operation noise.

OK:
Standard
() @ (+)

N

D12795
NG Replace the shift solenoid valve SL2
(See page AT-8).

OK

Repair or replace the transmission wire
(See page AT-6).
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DIB3D-02

DTC PO781 | 1-2 Shift

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor and direct clutch speed sensor to detect the actual
gear position (1st, 2nd, 3rd, 4th or 5th gear). Then the ECM compares the actual gear with the shift schedule
in the ECM memory to detect mechanical problems of the shift solenoid valves, valve body or automatic
transmission (clutch, brake or gear etc.).

DTC No. DTC Detecting Condition Trouble Area

. RValve body is blocked up or stuck (1-2 shift
The gear required by the ECM does not match the actual gear . y o P ( )
P0O781 _ . . . *Automatic transmission assembly

when driving (2-trip detection logic) AECM

MONITOR DESCRIPTION

The ECM calculates the "actual” transmission gear by comparing the signals from the input speed sensor
and the output speed sensor. The ECM can detect many mechanical problems in the shift solenoids, valve
body, and the transmission clutches, brakes, and gears. If the ECM detects that the actual gear position and
the commanded gear position are different, it will iluminate the MIL and store the DTC.

MONITOR STRATEGY

Related DTCs PO781 Valve body/Rationality check
Main Valve body
Required sensors/Components Automatic transmission assembly, Speed sensor (NT), Speed sensor
Sub (NO), Vehicle speed sensor, Throttle speed sensor
Frequency of operation Continuous
Condition (A) and (B) 0.4 sec.
Duration Condition (C) 3 sec.
Condition (D) 0.5 sec.
MIL operation 2 driving cycles
Sequence of operation None

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS -

AUTOMATIC TRANSMISSION

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

The Following items are common to all conditions below: Condition (A), (B), (C) and (D)

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Turbine speed sensor (NT) circuit

Output speed sensor (NO) circuit

Shift solenoid "A” (S1) circuit

Shift solenoid "B” (S2) circuit

Shift solenoid "E” (SR) circuit

Pressure control solenoid "A” (SL1) circuit

Pressure control solenoid "B” (SL2) circuit

ECT (Engine coolant temperature) sensor
circuit

KCS sensor circuit

There is no malfunction in the circuits shown on the left.

ETCS (Electric throttle control system)

Not system down

Transmission shift position "D”
ECT 40°C (104°F) or more -
Spark advance from Max. retard timing by R

0" CA or more -
KCS control
Engine Running
Transfer range "HIGH™1

Transfer range "HIGH” *1 (This condition is applied only 4WD)

*1 Following conditions met

Vehicle speed sensor "A” circuit

Output shaft speed sensor circuit

There is no malfunction in the circuits shown on the left.

Transfer output speed

143 rpm or more

NO/NOTf (Transfer input speed/Transfer
output speed)

0.9 or more

Lessthan 1.1

Condition (A)

ECM selected gear 2nd
Vehicle speed 2 km/h (1 mph) or more -
Output speed 2nd - 1st down shift point or more -
Throttle valve opening angle 625% ormore .at 2'00.0 pm -

(conditions vary with engine speed)
Condition (B)
ECM selected gear 4th
Vehicle speed 2 km/h (1 mph) or more -
Throttle valve opening angle 625% ormore .at 2'00.0 pm -

(conditions vary with engine speed)
Condition (C)
Current ECM selected gear 5th
Last ECM selected gear 4th
E/Derrlf:rllz fri:;i:tion from 4th to 5th gear) ) Less than 100 km/h (62 mph)
Condition (D)
2004 LAND CRUISER (RM1071U)
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ECM selected gear 5th
Engine speed - Turbine speed (NE - NT) Less than 150 rom
(After transition from 4th to 5th gear) P
Vehicle speed Less than 100 km/h (62 mph)
(After transition from 4th to 5th gear) P
TYPICAL MALFUNCTION THRESHOLDS
Detection criteria | Threshold

Both of the following conditions are met: Condition (A), and Condition (B), (C) or (D)
Condition (A)

3.30 or more
Turbine speed/Output speed (NT/NO) and

7.50 or less
Condition (B)

1.28 or more
Turbine speed/Output speed (NT/NO) and

1.53 or less

Condition (C)

Turbine speed - Output speed x 4th gear ratio
(NT - NO x 4th gear ratio)

1,000 rpm or more

Condition (D)

Turbine speed - Output speed x 5th gear ratio
(NT - NO x 5th gear ratio)

1,000 rpm or more

INSPECTION PROCEDURE

Check other DTCs output (in addition to DTC P0781).

PREPARATION:

(&) Warm up the engine.
(b)  Turn the ignition switch off.
(c) Connect the OBD Il scan tool or hand-held tester to the DLC3.
(d)  Turn the ignition switch to the ON position.
(e) Push the "ON” button of the OBD Il scan tool or the hand-held tester.
(H  Select the item "DIAGNOSIS/ENHANCED OBD II/DTC INFO/CURRENT CODES".
CHECK:
Read the DTCs using the OBD Il scan tool or the hand-held tester.
RESULT:
Display (DTC output) Proceed to
Only "P0781" is output A
"P0781" and other DTCs B
HINT:

If any other codes besides "P0781” is output, perform the troubleshooting for those DTCs first.

A

2004 LAND CRUISER (RM1071U)

)

Go to relevant DTC chart (See page

DI-389)
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2 | Clear the DTC and running test (See page DI-361).

CHECK:
Clear the DTC again, and check DTC again after conducting the
running test.
OK:
Normal code

OK> END

NG

Repair or replace valve body (See page
AT-8).
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DI1-457

DIB3E-02

DTC P0O818

Driveline Disconnect Switch Input Circuit

CIRCUIT DESCRIPTION

The ECM detects the signal from the transfer neutral position switch.
This DTC indicates that the transfer neutral position switch remains ON.

RVehicle speed is 25 km/h or more
XTransfer shift position is H

DTC No. DTC Detecting Condition Trouble Area
Transfer neutral position switch remains ON while vehicle run- . . . o
. . . . . *Short in transfer neutral position switch circuit
ning under conditions for 30 sec. (2-trip detection logic) . )
P0818 XTransfer neutral position switch

*ECM

MONITOR DESCRIPTION

The ECM detects whether or not the transfer gear is in the neutral position by monitoring the signal from the

transfer neutral position switch.

If the ECM detects that the transfer-case is in neutral under the following conditions, the ECM will conclude
that there is a malfunction of the transfer-case neutral position switch:

*  Transfer-case neutral position switch indicates that the transfer-case is in neutral.

*  Transfer-case shifter is in the "H” position.

*  The vehicle is traveling at 25 km/h (16 mph) or more.

*  The neutral switch has been ON for more than thirty seconds.
If all of the above conditions are detected, the ECM will conclude that there is a malfunction of the transfer-
case neutral position switch, illuminate the MIL and store the DTC.

MONITOR STRATEGY

Related DTCs P0818 Transfer neutral position switch/Verify switch cycling
Main Transfer neutral position switch
Required sensors/Components -
Sub Vehicle speed sensor
Frequency of operation Continuous

Duration 30 sec.

MIL operation 2 driving cycles

Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification

Item

Minimum

| Maximum

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Vehicle speed

25 km/h (16 mph) or more

Transfer position

High

Ignition switch ON and time after OFF to
ON

0.5 sec. or more

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria

Threshold

Transfer neutral switch signal

ON

2004 LAND CRUISER (RM1071U)

Author : Date :

650



DI-458
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WIRING DIAGRAM
D6
. ECM
Detection SW J/B No. 6 N
(Transfer Neutral Position) 39 38 10 1
- - Y-G Y-G
- [—] 2Y G WER]Y-C I6D 6D [k (e7) TFN

5

W-B @ W-B

C D12764

D13183
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DI-459

INSPECTION PROCEDURE

1 | Check transfer neutral position switch.

Ball
27+0.82mm
OFF-ON
D02665
OK

PREPARATION:

Remove the transfer neutral position switch.

CHECK:

Check the continuity between the switch terminals when push-

ing the ball at the tip of the switch.
OK:

Switch Specified condition
Push Continuity
Free No continuity

NG> Replace transfer neutral position switch.

2 | Check harness and connector between ECM and transfer neutral position
switch, transfer neutral position switch and body ground (See page

IN-36).

OK

NG> Repair or replace the harness or connector.

IN-36 ).

Check and replace the ECM (See page

2004 LAND CRUISER (RM1071U)
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DIB3F-02

DTC P0973 | Shift Solenoid "A” Control Circuit Low
(Shift Solenoid Valve S1)
DTC P0974 | Shift Solenoid "A” Control Circuit High

(Shift Solenoid Valve S1)

CIRCUIT DESCRIPTION
See page DI-426 .

solenoid valve S1 is not operated (1-trip detection logic)

DTC No. DTC Detection Condition Trouble Area
hort in shift solenoid valve S1 circuit
ECM detects short in solenoid valve S1 circuit 4 times when »s ) .
P0973 . . . . . HShift solenoid valve S1
solenoid valve S1 is operated (1-trip detection logic)
*ECM
. . L *Open in shift solenoid valve S1 circuit
ECM detects open in solenoid valve S1 circuit 4 times when p .
P0974 HShift solenoid valve S1

*ECM

MONITOR DESCRIPTION
The ECM commands gearshift by turning the shift solenoid valves "ON/OFF”. When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stored
the DTC. And the ECM performs the fail-safe function and turns the other shift solenoid valves in good condi-

tion "ON/OFF” (In case of an open or short circuit, the ECM stops sending current to the circuit.).

MONITOR STRATEGY

Related DTCs

P0973 Shift solenoid valve S1/Range check (Low resistance)

P0974 Shift solenoid valve S1/Range check (High resistance)

Required sensors/Components Shift solenoid valve S1

Frequency of operation Continuous
Duration 0.1 sec. x 2 (times) or more
MIL operation 1 driving cycle
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification

Item .
Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Range check (Low resistance)

Solenoid | ON
Range check (High resistance)
Solenoid | OFE

2004 LAND CRUISER (RM1071U)
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TYPICAL MALFUNCTION THRESHOLDS

Detection criteria |

Threshold

Range check (Low resistance)

Intelligent power MOS diagnosis fail signals detected while . .
9 p . g g Fail at solenoid resistance: 8 Q or less
the solenoid is operated

Range check (High resistance)

Intelligent power MOS diagnosis fail signals detected while )
9 p . 9 g Fail at solenoid resistance: 100 kQ or more
the solenoid is not operated

COMPONENT OPERATING RANGE

Parameter

Standard value

Shift solenoid valve S1 Resistance: 11 to 15 Q at 20°C (68°F)

WIRING DIAGRAM

E1l ECM
Electronically Controlled ( ‘
Transmission Solenoid
W R 8 R 11
AN (
T 3 2] EB2 (E6 )] S1
S1
—
C D12766
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INSPECTION PROCEDURE

1 Check transmission wire.

P D11994

PREPARATION:
Disconnect the transmission wire connector.
CHECK:
Measure resistance between S1 of transmission wire connec-
tor and body ground.
OK:
Resistance: 11t0 15 Qat 20°C (68°F)

NG> Go to step 3.

2 Measure resistance between terminal S1 and E1 of ECM connector.

W i’l\!\”:rll
—{bﬁ:ﬁ’“ﬁ:ﬂﬂd BEmse
e

El

p D11583

OK

PREPARATION:
(@) Connect the transmission wire connector.
(b) Disconnect the connector of the ECM.
CHECK:
Measure resistance between terminals S1 and E1 of ECM con-
nector.
OK:
Resistance: 11 to 15 Q at 20°C (68°F)

NG Repair or replace the harness or connector
(See page IN-36).

Check and replace the ECM (See page
IN-36 ).
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3 Check shift solenoid valve S1.

D11991

OK

PREPARATION:
(@ Jack up the vehicle.
(b) Remove the oil pan.
(c) Remove the shift solenoid valve S1.
CHECK:
Measure the resistance between the solenoid connector termi-
nal and the body ground.
OK:
Resistance: 11t0 15 Qat 20°C (68°F)
CHECK:
Connect the battery positive lead to the solenoid connector ter-
minal and the battery negative lead to the solenoid body
ground.
OK:
Solenoid sounds operation noise.

(See page AT-8).

NG> Replace the shift solenoid valve S1

Repair or replace the transmission wire
(See page AT-6).
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AUTOMATIC TRANSMISSION

DIB3G-02

DTC P0976 | Shift Solenoid "B” Control Circuit Low
(Shift Solenoid Valve S2)

DTC P0977 | Shift Solenoid "B” Control Circuit High
(Shift Solenoid Valve S2)

CIRCUIT DESCRIPTION

See page DI-426 .

DTC No. DTC Detection Condition

Trouble Area

P0976

ECM detects short in solenoid valve S2 circuit 4 times when
solenoid valve S2 is operated (1-trip detection logic)

*Short in shift solenoid valve S2 circuit
AShift solenoid valve S2
*ECM

P0977

ECM detects open in solenoid valve S2 circuit 4 times when
solenoid valve S2 is not operated (1-trip detection logic)

*Open in shift solenoid valve S2 circuit
HShift solenoid valve S2
AECM

MONITOR DESCRIPTION
The ECM commands gearshift by turning the shift solenoid valves "ON/OFF”. When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stored
the DTC. And the ECM performs the fail-safe function and turns the other shift solenoid valves in good condi-

tion "ON/OFF” (In case of an open or short circuit, the ECM stops sending current to the circuit.).

MONITOR STRATEGY

P0976 Shift solenoid valve S2/Range check (Low resistance)

Related DTCs

P0977 Shift solenoid valve S2/Range check (High resistance)

Required sensors/Components

Shift solenoid valve S2

Frequency of operation

Continuous

Duration 0.1 sec. x 2 (times) or more

MIL operation

1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Range check (Low resistance)

Solenoid ON
Range check (High resistance)
Solenoid OFE
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria |

Threshold

Range check (Low resistance)

Intelligent power MOS diagnosis fail signal detected while . .
g p . g g Fail at solenoid resistance: 8 Q or less
the solenoid is operated

Range check (High resistance)

Intelligent power MOS diagnosis fail signal detected while )
9 p . g g Fail at solenoid resistance: 100 kQ or more
the solenoid is not operated

COMPONENT OPERATING RANGE

Parameter

Standard value

Shift solenoid valve S2 Resistance: 11 to 15 Q at 20°C (68°F)

WIRING DIAGRAM

E1 ECM
Electronically Controlled
Transmission Solenoid
B w : w A
T 2 EB2 E6
\—_/
C D12766
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

1 Check transmission wire.

P D11994

OK

PREPARATION:

Disconnect the transmission wire connector.
CHECK:
Measure resistance between S2 of transmission wire connec-
tor and body ground.
OK:
Resistance: 11t0 15 Qat 20°C (68°F)

NG> Go to step 3.

2 Measure resistance between terminal S2 and E1 of ECM connector.

E®E & G

W(

El

p D11583

OK

PREPARATION:
(@) Connect the transmission wire connector.
(b) Disconnect the connector of the ECM.
CHECK:
Measure resistance between terminals S2 and E1 of ECM con-
nector.
OK:
Resistance: 11 to 15 Q at 20°C (68°F)

NG Repair or replace the harness or connector
(See page IN-36).

Check and replace the ECM (See page
IN-36 ).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

3 Check shift solenoid valve S2.

P D11992

OK

PREPARATION:
(@ Jack up the vehicle.
(b) Remove the oil pan.
(c) Remove the shift solenoid valve S2.
CHECK:
Measure the resistance between the solenoid connector termi-
nal and the body ground.
OK:
Resistance: 11t0 15 Qat 20°C (68°F)
CHECK:
Connect the battery positive lead to the solenoid connector ter-
minal and the battery negative lead to the solenoid body
ground.
OK:
Solenoid sounds operation noise.

(See page AT-8).

NG> Replace the shift solenoid valve S2

Repair or replace the transmission wire
(See page AT-6).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB3H-02

DTC P0985 | Shift Solenoid "E” Control Circuit Low
(Shift Solenoid Valve SR)

DTC P0986 | Shift Solenoid "E” Control Circuit High
(Shift Solenoid Valve SR)

CIRCUIT DESCRIPTION
see page DI-426 .

DTC No. DTC Detection Condition Trouble Area

. . o *Short in shift solenoid valve SR circuit
ECM detects short in solenoid valve SR circuit 4 times when ) .
P0985 . . . . . HShift solenoid valve SR
solenoid valve SR is operated (1-trip detection logic) AECM

. . N *Open in shift solenoid valve SR circuit
ECM detects open in solenoid valve SR circuit 4 times when . .
P0986 . . . . . AShift solenoid valve SR
solenoid valve SR is not operated (1-trip detection logic) AECM

MONITOR DESCRIPTION

The ECM commands gearshift by turning the shift solenoid valves "ON/OFF”. When there is an open or short
circuit in any shift solenoid valve circuit, the ECM detects the problem and illuminates the MIL and stores
the DTC. And the ECM performs the fail-safe function and turns the other shift solenoid valves in good condi-
tion "ON/OFF” (In case of an open or short circuit, the ECM stops sending current to the circuit.) (see page
DI-426).

MONITOR STRATEGY

P0985 Shift solenoid valve SR/Range check (Low resistance)

Related DTCs . . . :
P0986 Shift solenoid valve SR/Range check (High resistance)

Required sensors/Components Shift solenoid valve SR

Frequency of operation Continuous

Duration 0.1 sec. x 2 (times) or more

MIL operation

1 driving cycle

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

ing DTCs are not present.

The monitor will run whenever the follow-

See page DI-361

Range check (Low resistance)

Solenoid | ON
Range check (High resistance)
Solenoid | OFE
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DIAGNOSTICS -

DI-469
AUTOMATIC TRANSMISSION

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria |

Threshold

Range check (Low resistance)

Intelligent power MOS diagnosis fail signals detected while
the solenoid is operated

Fail at solenoid resistance: 8 Q or less

Range check (High resistance)

Intelligent power MOS diagnosis fail signals detected while
the solenoid is not operated

Fail at solenoid resistance: 100 kQ or more

COMPONENT OPERATING RANGE

Parameter

Standard value

Shift solenoid valve SR

Resistance: 11 to 15 at 20°C (68°F)

WIRING DIAGRAM

El

ECM
Electronically Controlled
Transmission Solenoid
7 15
SB G G Y=
21x > EB2 E6) SR
l < »[EB2] (E9)
—

D12766
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

1 Check transmission wire.

P D11994

OK

PREPARATION:
Disconnect the transmission wire connector.
CHECK:
Measure resistance between SR of transmission wire connec-
tor and body ground.
OK:
Resistance: 11t0 15 Qat 20°C (68°F)

NG> Go to step 3.

2 Measure resistance between terminal SR and E1 of ECM connector.

W i’l\!\”:rll
—{bﬁ:ﬁ’“ﬁ:ﬂﬂd BEmse
e

El

p D11583

OK

PREPARATION:
(@) Connect the transmission wire connector.
(b) Disconnect the connector of the ECM.
CHECK:
Measure resistance between terminals SR and E1 of ECM con-
nector.
OK:
Resistance: 11 to 15 Q at 20°C (68°F)

NG Repair or replace the harness or connector
(See page IN-36).

Check and replace the ECM (See page
IN-36 ).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

3 Check shift solenoid valve SR.

p D11993

OK

PREPARATION:
(@ Jack up the vehicle.
(b) Remove the oil pan.
(c) Remove the shift solenoid valve SR.
CHECK:
Measure the resistance between the solenoid connector termi-
nal and the body ground.
OK:
Resistance: 11t0 15 Qat 20°C (68°F)
CHECK:
Connect the battery positive lead to the solenoid connector ter-
minal and the battery negative lead to the solenoid body
ground.
OK:
Solenoid sounds operation noise.

(See page AT-8).

NG> Replace the shift solenoid valve SR

Repair or replace the transmission wire
(See page AT-6).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DICEA-01

DTC P1782

T/F L4 Range Position Switch Performance

CIRCUIT DESCRIPTION

The ECM detects the signal from the transfer L4 position switch.
This DTC indicates that the transfer L4 position switch remains ON.

(a) Output shaft speed 3000 rpm or less
(b) Transfer shift position is H

DTC No. DTC Detecting Condition Trouble Area
Transfer L4 position switch remains ON while vehicle running
under conditions for 18 seconds or more (1-trip detection log- | AShort in transfer L4 position switch circuit
P1782 ic) XTransfer L4 position switch

*ECM

MONITOR DESCRIPTION

The ECM monitors the transfer-case L4 position switch to determine when the transfer-case L4 gear is en-
gaged. If the transfer-case L4 gears remain engaged under the following conditions, the ECM will conclude
that there is a malfunction of the L4 position switch:
* L4 switch indicated that the L4 transfer-case gears are engaged.
*  Transfer-case shifter is in the "H” position.
*  Transfer-case output shaft rpm is between 750 and 3,000 rpm.
*  The specified time period has elapsed.
If all of the above conditions are detected, the ECM will conclude that there is a malfunction of the L4 switch,

illuminate the MIL and store the DTC.

MONITOR STRATEGY

Related DTCs P1782

Transfer L4 position switch/ON malfunction

Required sensors/Components

Transfer L4 position switch

Frequency of operation Continuous

ON malfunction (A) 1.8 sec.
Duration
ON malfunction (B) 0.5 sec.
MIL operation 2 driving cycles
Sequence of operation None
TYPICAL ENABLING CONDITIONS
Specification
Item L ;
Minimum Maximum

The following items are common to all conditions below: ON malfunction (A) and (B)

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Output speed sensor circuit

Vehicle speed sensor "A” circuit

There is no malfunction in the circuits shown on the left.

Transfer neutral position switch

OFF

ON malfunction (A)

Output speed (Transfer output speed) |

1,000 rpm or more |

Less than 3,000 rpm

ON malfunction (B)

Output speed (Transfer output speed) |

143 rpm or more

2004 LAND CRUISER (RM1071U)

Author : Date :

665




DI-473
DIAGNOSTICS - AUTOMATIC TRANSMISSION

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria | Threshold

Both of the following conditions is met: ON malfunction (A) and (B)

ON malfunction (A)

L4 switch | ON

ON malfunction (B)

0.9 or more
and
Lessthan 1.1

Actual Transfer gear ratio
Transfer input speed/Transfer output speed (NO/NOtf)
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DIAGNOSTICS

- AUTOMATIC TRANSMISSION

WIRING DIAGRAM

D5
Detection SW

.. ECM
(Transfer L Position) J/B No. 6
)
= RL {=<—/1 BL 2 BL | - B-L -
EB1 - oo - EB1l— 6D 6C - ES ) L4
S G {EB1]
R-L Cowl Side J/B RH
14 6 3 GAUGE2
[IN2J¢ R-L b2 |-R-L
B-G
SB
Cowl Side J/B LH 118
Ignition SW
77 37 LB \O
20 2E - S
1 AM1 39
2C 2E B-R
FL Block
1
B-G  —
{F16
T | J/BNo.2
B-G o
\F17]
J/B No. 3 ALT
i Battery T
T
— — \—_J
C D12765
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DIAGNOSTICS -

AUTOMATIC TRANSMISSION

DI-475

INSPECTION PROCEDURE

1 | Check transfer L4 position switch.

Ball
27+0.82mm
OFF-ON
D02665

@

PREPARATION:

Remove the transfer L4 position switch.

CHECK:

Check the continuity between the switch terminals when push-
ing the ball at the tip of the switch.

OK:
Switch Specified condition
Push Continuity
Free No continuity

<)

Replace transfer L4 position switch.

2 | Check harness and connector between battery and transfer L4 position switch,
transfer L4 position switch and ECM (See page

IN-36).

@

<)

Repair or replace the harness or connector.

Check and replace the ECM (See page
IN-36 ).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB3J-02

DTC P2714 | Pressure Control Solenoid "D” Performance
(Shift Solenoid Valve SLT)

SYSTEM DESCRIPTION

The ECM calculates the shifting condition by using the signals
from the vehicle speed sensor, throttle position sensor, etc..
And compares this result with the signal that ECM sends to SLT
to detect mechanical trouble of the shift solenoid valve SLT,
valve body, torque converter clutch and automatic transmission
assembly (clutch, brake or gear etc.).

D01769

DTC No. DTC Detecting Condition Trouble Area
ECM detects a malfunction on SLT (ON side) according to the | *Shift solenoid valve SLT is stuck open or closed
pP2714 revolution difference of the turbine and the output shaft, and *Valve body blocked up or stuck
also by the oil pressure. *Automatic transmission assembly

MONITOR DESCRIPTION

The ECM sends (ED: delete "the”) signals (Duty Ratio) to the shift solenoid valve SLT based on the informa-
tion such as the signal from throttle position sensor and the vehicle speed sensor.

Based on the signal’s duty-ratio, the shift solenoid valve SLT adjusts the hydraulic pressure to the primary
regulator valve to an appropriate level. This function enables a smooth vehicle operation by adjusting the
line hydraulic pressure to match the engine output and running condition.

The ECM calculates the "actual” transmission gear by comparing the signals from the input speed sensor
and the output speed sensor. The ECM can detect many mechanical problems in the shift solenoids, valve
body, and the transmission clutches, brakes, and gears. If the ECM detects that the actual gear position and
the commanded gear position are different, it will iluminate the MIL and store the DTC.

MONITOR STRATEGY

Related DTCs P2714 Shift solenoid valve SLT/ON malfunction
Main Shift solenoid valve SLT
Required sensors/Components Sub Valve body, ATF temperature sensor, Speed sensor (NT), Speed sensor
(NO)
Frequency of operation Continuous
Duration Immediate

MIL operation 2 driving cycles

Sequence of operation None
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

[The following items are common to all conditions below: OFF malfunction (A) and (B)]

The monitor will run whenever the follow-
ing DTCs are not present.

See page DI-361

Turbine speed sensor (NT) circuit

Output speed sensor (NO) circuit

Transmission Fluid Temperature Sensor
"A” circuit

Shift solenoid "A” (S1) circuit

Shift solenoid "B” (S2) circuit

Shift solenoid "E” (SR) circuit

Pressure control solenoid "A” (SL1) circuit

Pressure control solenoid "B” (SL2) circuit

Pressure control solenoid "D” (SLT) circuit

ECT (Engine coolant temperature) sensor
circuit

KCS sensor circuit

There is no malfunction in the circuits shown on the left.

ETCS (Electric throttle control system)

Not system down

Transmission shift position "D”

ECT 40°C (104°F) or more -
Spark advance from Max. retard timing b:

KFC)s control oy 0° CA or more _
Engine Running

Transfer range "HIGH™1

ATF temperature

10°C or more

Transfer range "HIGH” *1 (This condition is applied only 4WD)

*1 Following conditions met

Vehicle speed sensor "A” circuit

Output shaft speed sensor circuit

There is no malfunction in the circuits shown on the left.

Transfer output speed

143 rpm or more

NO/NOLtf (Transfer input speed/Transfer
output speed)

0.9 or more

Lessthan 1.1

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria

Threshold

Summation of C1 clutch heat generations

=Y (Turbine speed - Output speed x Temporary ratio)

Specified value
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

1 | Check shift solenoid valve SLT op

eration.

PREPARATION:

(@ Jack up the vehicle.

(b) Remove the oil pan.

(c) Remove the shift solenoid valve SLT.

CHECK:

(@ Measure the resistance between terminals 1 and 2 of so-
lenoid connector.
Standard: 5.0t0 5.6 Q at 20°C (68°F)

(b) Connect the positive (+) lead with an 21 W bulb to terminal
2 of solenoid connector and negative (-) lead to terminal
1 of the solenoid valve connector, then check the move-
ment of the valve.
Standard: Solenoid sounds operation noise.

OK:

Standard

NG Replace the shift solenoid valve SLT
b 11967 > (See page AT-8).

@

2 | Check valve body (See page DI-

396).

NG> Replace the valve body (See page AT-8).

@

Repair or replace transmission (See page
AT-30).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB3K-02

DTC

P2716 | Pressure Control Solenoid "D” Electrical
(Shift Solenoid Valve SLT)

Line Pressure
Control Pressure

1 1 1 1 It
Current Flow to Solenoid pg2200

CIRCUIT DESCRIPTION

The throttle pressure that is applied to the primary regulator
valve (which modulates line pressure) causes the solenoid
valve SLT, under electronic control, to precisely and minutely
modulate and generate line pressure according to the accelera-
tor pedal effort, or the detected engine power output.

This controls the line pressure and provides smooth shifting
characteristics.

Upon receiving the throttle valve opening angle signal, ECM
controls the line pressure by sending a predetermined (*) duty
ratio to the solenoid valve, modulating the line pressure, and
generating throttle pressure.

A ]
ON (*) Duty Ratio
The duty ratio is the ratio of the period of continuity in one cycle.
B For example, if A is the period of continuity in one cycle, and B
OFF L is the period of non-continuity, then
1 cycle
. A 0
BE4056 Duty Ratio = —x——5— x 100 (%)
DTC No. DTC Detection Condition Trouble Area
hort in shift solenoid valve SLT circui
ECM detects solenoid SLT circuit open or short malfunction for *Opgn ors 9” in shift solenoid valve SLT circuit
P2716 . . . AShift solenoid valve SLT
1 sec. or more (1-trip detection logic) AECM

MONITOR DESCRIPTION

When an open or short in the linear solenoid valve (SLT) circuit is detected, the ECM interprets this as a fault.
The ECM will turn ON the MIL and store the DTC.

MONITOR STRATEGY

Related DTCs

P2716

Shift solenoid valve SLT/Range check

Required sensors/Components

Shift solenoid valve SLT

Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
Sequence of operation None
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

TYPICAL ENABLING CONDITIONS

Specification
Item - ;
Minimum Maximum
The monitor will run whenever the follow- s DI-361
ing DTCs are not present. ee page bl-
Solenoid current cut status Not cut
Battery voltage 11 V or more -
CPU command duty ratio to SLT 19% or more -
TYPICAL MALFUNCTION THRESHOLDS
Detection criteria Threshold
Solenoid status from IC Fail (Open or short)
COMPONENT OPERATING RANGE
Parameter Standard value
Output signal duty Less than 100%
WIRING DIAGRAM
E1l
Electronically Controlled
Transmission Solenoid ECM
)
6 12
GR G-B G-B Ve
dIx EB2 E6 ] SLT-
SLT- |6 " —
3 13
G G-W G-W h
\)l I E6 +
SLT+ |14 EB2 \ SLT
—
C D12762
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

1 Check transmission wire.

D11994

OK

PREPARATION:
Disconnect the transmission wire connector.
CHECK:
Measure resistance between SLT* and SLT- of transmission
wire.
OK:
Resistance: 5.0t0 5.6 Q at 20°C (68°F)
CHECK:
Measure resistance between terminals SLT* and SLT- of the
transmission wire connector and body ground.
OK:
Resistance: 1 M Q or higher

NG> Go to step 3.

2 Measure resistance between terminal SLT * and SLT- of ECM connector.

E®E &
e

D11583

OK

PREPARATION:
(@) Connect the transmission wire connector.
(b) Disconnect the connector of the ECM.
CHECK:
Measure resistance between terminals SLT* and SLT- of ECM
connector.
OK:
Resistance: 5.0t0 5.6 Q at 20°C (68°F)
CHECK:
Measure resistance between terminals SLT* and SLT- of the
ECM connector and body ground.
OK:
Resistance: 1 M Q or higher

NG Repair or replace the harness or connector
(See page IN-36).

Check and replace the ECM (See page
IN-36 ).

2004 LAND CRUISER (RM1071U)

Author : Date : 674



DI-482
DIAGNOSTICS - AUTOMATIC TRANSMISSION

3 Check shift solenoid valve SLT.

PREPARATION:

(@ Jack up the vehicle.

(b) Remove the oil pan.

(c) Remove the shift solenoid valve SLT.

CHECK:

(@ Measure the resistance between terminals 1 and 2 of so-
lenoid connector.
Standard: 5.0t0 5.6 Q at 20°C (68°F)

(b) Connect the positive (+) lead with an 21 W bulb to terminal
2 of solenoid connector and negative (-) lead to terminal
1 of the solenoid valve connector, then check the move-
ment of the valve.
Standard: Solenoid sounds operation noise.

OK:
Standard

(See page AT-8).

NG> Replace the shift solenoid valve SLT

P D11987

OK

Repair or replace the transmission wire
(See page AT-6).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION
DTC P2740 | Transmission Fluid Temperature Sensor "B”
Circuit
DTC P2742 | Transmission Fluid Temperature Sensor "B”
Circuit Low Input

DTC P2743 | Transmission Fluid Temperature Sensor "B”
Circuit High Input

CIRCUIT DESCRIPTION

The ATF temperature sensor converts fluid temperature into a resistance value which is input in to the ECM.

ATF temperature sensor No.2 is on the transmission and just before the oil cooler inlet pipeline.

If ECM detects the abnormally high temperature of ATF by this sensor, it draws driver’s attention by illuminat-

ing the warning lamp.

HINT:

*  The temperature of ATF easily raises when towing, climbing hills and in traffic, etc.

* If the ATF temperature sensor No.2 shorts, the signal that indicates the ATF temperature is 150[C
(302[F) or higher is input in ECM.

Vehicle conditions when sensor is in normal and when the vehicle is in short are indicated in the table

below.

ATF temperature No.2 Sensor

State Detection Condition Symptom Recovery Condition
HAT fluid temp. more than 150CC H*AT Oil Temp. warning light re- HAT fluid temp. less than 135[C
(302[F). mains on (2750F). *1
i I
Sensor is norma KAT fluid temp. more than 130[C XShift point too high HAT fluid temp. less than 110[C
(266LF). P an. (2300F).
KAT Oil Temp. warning light re-
Sensor is in short *Any conditions. mains on HSymptoms still occur
AShift point too high.

HINT:
*1: When AT fluid temperature is in normal range, it decreases to less than 135[C within 5 minutes with the
shift lever in P or N position in a idling state.

DTC No. DTC Detecting Condition Trouble Area

(a) and (b) is detected momentary within 0.5 sec. when neither
P2742 or P2743 is not detected (1-trip detection logic)
(a) ATF temperature sensor resistance is less than 79 Q.

P2740 (b) ATF temperature sensor resistance is more than 156 kQ.
HINT:
Wthin 0.5 sec. the malfunction switches from (a) to (b) or from | *Open or short in ATF temperature sensor No. 2 circuit
(b) to (a) *ATF temperature sensor No. 2

ATF temperature sensor resistance is less than 79 Q. for 0.5 AECM

P2742 . . .
sec. or more (1-trip detection logic)

DTC is detected for 0.5 sec. or more (1-trip detection logic)
P2743 ATF temperature sensor resistance is more than 156 kQ. after
started engine for 15 minutes or more
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DIAGNOSTICS -

AUTOMATIC TRANSMISSION

MONITOR DESCRIPTION

The automatic transmission fluid (ATF) temperature sensor converts ATF temperature to an electrical resis-
tance value. Based on the resistance, the ECM determines the ATF temperature, and the ECM detects an
opens or shorts in the ATF temperature circuit. If the resistance value of the ATF temperature is less than
79 Q or more than 156 kQ, the ECM interprets this as a fault in the ATF sensor or wiring. The ECM will turn

on the MIL and store the DTC.

MONITOR STRATEGY

Related DTCs

P2740 ATF temperature sensor/Range check (Fluttering)
pP2742 ATF temperature sensor/Range check (Low resistance)
P2743 ATF temperature sensor/Range check (High resistance)

Required sensors/Components

ATF temperature sensor

Frequency of operation Continuous
Duration 0.5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

ing DTCs are not present.

The monitor will run whenever the follow-

See page DI-361

Range check (Fluttering, Low resistance)

able.

The typical enabling condition is not avail-

Range check (High resistance)

Time after engine start

| 15 min. or more

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria |

Threshold

Range check (Fluttering)

ATF temperature sensor resistance

Less than 25 Q
or
More than 156 kQ

Range check (Low resistance)

ATF temperature sensor resistance

Less than 25 Q

Range check (High resistance)

ATF temperature sensor resistance

More than 156 kQ

COMPONENT OPERATING RANGE

Parameter

Standard value

ATF temperature sensor

Atmospheric temperature to approx. 130°C (266°F)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION
WIRING DIAGRAM
E1l
Electronically Controlled
Transmission Solenoid ECM
M)
1 fs%
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- Y Y L \ L
THO?2
otz W ovaso 7| EB2 \E6 | THO
BR-W 1 3 28
K BR-W BRW /N
| EB3 v L1 (E5] E2
—__/
C D12759
INSPECTION PROCEDURE
1 Check transmission wire.

PREPARATION:
Disconnect the transmission wire connector from the transmis-
sion.
CHECK:
Measure the resistance between terminals OT2+ and OT2-.
OK:
79 Qto 156 kQ
CHECK:
P busea| Measure resistance between terminals OT2+ and OT2- of the
transmission wire connector and body ground.
OK:

Resistance: 1 M Q or higher

NG Replace the transmission wire (ATF tempera-
ture sensor).

OK
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

Measure resistance between terminal THO2 and E2 of ECM connector.

Ty o TTr ] [Tt
(eEEEEEEEEE{]] i1 T WTTTTTT T
(ENEEEENEE L [T T
{ 1 (mnnsspmmuny)sn]

p D12792

OK

PREPARATION:

(@) Connect the transmission wire connector.
(b) Disconnect the connector of the ECM.
CHECK:

Measure the resistance between terminals THO2 and E2.
OK:

79 Qto 156 kQ
CHECK:

Measure resistance between terminals THO2 and E2 of the
ECM connector and body ground.

OK:

Resistance: 1 M Q or higher

(See page IN-36).

NG> Repair or replace the harness or connector

Check and replace the ECM (See page
IN-36 ).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB3L-02

DTC P2757 | Torque Converter Clutch Pressure Control Solenoid
Performance(Shift Solenoid Valve SLU)

SYSTEM DESCRIPTION

The ECM uses the signals from the Throttle Position Sensor
and Air-flow Meter to monitor the engagement condition of the
lock-up clutch.

Then the ECM compares the engagement condition of the
lock-up clutch with the lock-up schedule in the ECM memory
to detect mechanical trouble of the shift solenoid valve SLU,
valve body, torque converter clutch and automatic transmission
pores [  assembly (clutch, brake or gear etc.).

DTC No. DTC Detecting Condition Trouble Area
Lock-up does not occur when driving in the lock-up range AShift solenoid valve SLU is stuck open or closed
2757 (normal driving at 80 km/h [50 mph]), or lock-up remains ON RValve body blocked up or stuck
in the lock-up OFF range. *ock-up clutch
(2-trip detection logic) *Automatic transmission assembly

MONITOR DESCRIPTION

The ECM controls the oil pressure to the lock-up clutch based on engine-load information from the throttle
position sensor, crankshaft position sensor, input speed sensor, and the oil pressure sensor for shift-sole-
noid SLU. The ECM commands the shift-solenoid SLU using a duty-cycle control signal. In turn, the shift
solenoid operates the lock-up control valve and causes lock-up or flexible lock-up of the torque converter
clutch.

To monitor the condition of the lock up clutch, the ECM monitors the signals from the input speed sensor,
crank position sensor, the throttle position sensor, and air flow meter. The ECM uses this information to deter-
mine when the vehicle’s torque converter clutch should be locked-up. The ECM can detect many mechani-
cal problems in the shift solenoids, valve body, and the transmission clutches, brakes, and gears. If the ECM
detects that the torque converter clutch locked below the minimum lock-up speed, it will illuminate the MIL
and store the DTC.

MONITOR STRATEGY

Shift solenoid valve SLU/OFF malfunction
Related DTCs P2757 - - -
Shift solenoid valve SLU/ON malfunction
Main Shift solenoid valve SLU
Required sensors/Components Sub Valve body, Vehicle speed sensor, Throttle position sensor, Speed sensor
u
(NT), Speed sensor (NO)
Frequency of operation Continuous
OFF malfunction 2 sec.
Duration .
ON malfunction 1.8 sec.
MIL operation 2 driving cycles
Sequence of operation None
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

TYPICAL ENABLING CONDITIONS

Specification

Item . ;
Minimum Maximum

The following items are common to all conditions below: OFF malfunction and ON malfunction

The monitor will run whenever the follow-

. See page DI-361
ing DTCs are not present.

Turbine speed sensor (NT) circuit

Output speed sensor (NO) circuit

Shift solenoid "A” (S1) circuit

Shift solenoid "B” (S2) circuit

There is no malfunction in the circuits shown on the left.
Shift solenoid "E” (SR) circuit

Torque converter clutch pressure control
solenoid circuit

KCS sensor circuit

ETCS (Electric throttle control system) Not system down
Transmission shift position "D”
ECT (Engine coolant temperature) 40°C (104°F) or more -

Spark advance from Max. retard timing by 0° CA of more

KCS control

Engine Running

ECM selected gear 4th or 5th

Vehicle speed 25 km/h or more -

Shift solenoid "A” (S1) circuit

Shift solenoid "B” (S2) circuit

- . There is no malfunction in the circuits shown on the left.
Pressure control solenoid "B” (SL2) circuit

1-2 Shift valve
Transfer neutral position switch OFF
Transfer range "HIGH™L

Transfer range "HIGH” *1 (This condition is applied only 4WD)

*1 Following conditions met

Vehicle speed sensor "A” circuit

. There is no malfunction in the sensor circuits shown on the left.
Output shaft speed sensor circuit

Transfer output speed 143 rpm or more -
NO/NOTf (Transfer input speed/Transfer
( putsp 0.9 or more Lessthan 1.1
output speed)
OFF malfunction
ON

ECM lock- d
CM lock-up comman (SLU pressure: 513kpa or more)

Vehicle speed - Less than 100 km/h (62 mph)

ON malfunction

OFF

ECM lock- mmand
CMlock-up co (SLU pressure: less than 4kpa)

Throttle valve opening angle 9% or more -

Vehicle speed - Less than 60 km/h (38 mph)
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DIAGNOSTICS

DI-489
AUTOMATIC TRANSMISSION

TYPICAL MALFUNCTION THRESHOLDS

Detection criteria |

Threshold

OFF malfunction

Engine speed - Turbine speed |

70 rpm or more

ON malfunction

It is necessary 2 detections/one driving cycle
1st detection; temporary flag ON
2nd detection; pending fault code ON

Vehicle speed must be under 10 km/h (6 mph) once before 2nd detection

|Engine speed - Turbine speed| |

Less then 35 rpm

COMPONENT OPERATING RANGE

Parameter

Standard value

Speed sensor (NT)

Input speed is equal to engine speed when lock-up ON.

INSPECTION PROCEDURE

1 | Check shift solenoid valve SLU operation.

PREPARATION:

CHECK:

OK:
Standard

0 @ (+)

1 5 (@ Jack up the vehicle.
(b) Remove the oil pan.
(c) Remove the shift solenoid valve SLU.

(@ Measure the resistance between terminals 1 and 2 of so-
lenoid connector.
Standard: 5.0t0 5.6 Q at 20°C (68°F)
(b) Connect the positive (+) lead with an 21 W bulb to terminal
2 of solenoid connector and negative (-) lead to terminal
1 2 1 of the solenoid valve connector, then check the move-
ment of the valve.
Standard: Solenoid sounds operation noise.

D12795

&/ >
NG

Replace the shift solenoid valve SLU
(See page AT-8).

OK

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS -

AUTOMATIC TRANSMISSION

2 | Check valve body (See page DI-396).

@

<)

Replace the valve body (See page AT-8).

3 [ Check torque converter clutch (See page

AT-34).

NG
~_—

OK>

Repair or replace transmission (See page
AT-30).

Replace the torque converter clutch
(See page AT-30).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB3M-02

DTC

P2759 | Torque Converter Clutch Pressure Control Solenoid
Control Circuit Electrical(Shift Solenoid Valve SLU)

Lock-up

CIRCUIT DESCRIPTION

The amount of current flow to the solenoid is controlled by the
(*) duty ratio of the ECM output signal. The higher the duty ratio

Operation becomes, the higher the lock-up hydraulic pressure becomes

Pressure

during the lock-up operation.

(*) Duty Ratio

The duty ratio is the ratio of the period of continuity in one cycle.
For example, if A is the period of continuity in one cycle, and B
is the period of non-continuity, then

Current flow to solenoid

A (*)

ON
. A
Duty Ratio = ———— x 100 (%)
B A+B
OFF
1 cycle
g
BE4056 D00160
DTC No. DTC detection condition Trouble Area
The following condition is detected. (1-trip detection logic) *Open or short in shift solenoid valve SLU circuit
P2759 SLU output signal’s duty ON of 3.3 msec. or more with duty AShift solenoid valve SLU
ratio of least 95% lasts for 1 second. *ECM

MONITOR DESCRIPTION

The ECM controls the oil pressure to the lock-up clutch based on engine-load information from the throttle
position sensor, crankshaft position sensor, input speed sensor, and the oil pressure sensor for shift-sole-
noid SLU. The ECM commands the shift-solenoid SLU using a duty-cycle control signal. In turn, the shift
solenoid operates the lock-up control valve and cause lock-up or flexible lock-up of the torque converter

clutch. The

ECM illuminates the MIL and store the DTC when ECM detects an open or a short circuit malfunc-

tion in the shift solenoid valve SLU.

MONITOR STRATEGY

Related DTCs P2759 Shift solenoid valve SLU/Range check

Required sensors/Components Shift solenoid valve SLU

Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
Sequence of operation None
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DI-492

DIAGNOSTICS -

AUTOMATIC TRANSMISSION

TYPICAL ENABLING CONDITIONS

Specification
|
tem Minimum | Maximum
The monitor will run whenever the follow- s DI-361
ing DTCs are not present. ee page bl-
Battery voltage 10 V or more | -
TYPICAL MALFUNCTION THRESHOLDS
Detection criteria Threshold
Output signal duty 100%
COMPONENT OPERATING RANGE
Parameter Standard value
Output signal duty Less than 100%
WIRING DIAGRAM
E1l
Electronically Controlled
Transmission Solenoid (ECMﬁ
2 16
LG P-G P-G Pamm) +
Lk EB E7 ] SLU
SLU+| 13 /B =
5 15
BR B W B =)
EB E7 LU
o 15 EEE (E7) swu
—
C D12762
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INSPECTION PROCEDURE

1 Check transmission wire.

PREPARATION:
Disconnect the transmission wire connector.
CHECK:
Measure resistance between SLU* and SLU- of transmission
wire.
OK:

Sl Aol 9 Resistance: 5.0t0 5.6 Q at 20°C (68°F)

~__~ CHECK:

P SLU* bugea| Measure resistance between terminals SLU* and SLU- of the

transmission wire connector and body ground.
OK:

Resistance: 1 M Q or higher

NG> Go to step 3.

OK

2 Measure resistance between terminal SLU * and SLU- of ECM connector.

PREPARATION:
@ @ (@ Connect the transmission wire connector.

(b) Disconnect the connector of the ECM.

ameL | B | cHeck

(BSmmmansan) axilas) (ERunammnne) an)
7 N ' Measure resistance between terminals SLU* and SLU- of ECM
el connector.
AT oK:
/NN _ Resistance: 5.0 t0 5.6 Q at 20°C (68°F)
SLU+ SLU D12791 m

Measure resistance between terminals SLU* and SLU- of the
ECM connector and body ground.
OK:

Resistance: 1 M Q or higher

NG Repair or replace the harness or connector
(See page IN-36).

OK

Check and replace the ECM (See page
IN-36 ).
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

3 Check shift solenoid valve SLU.

PREPARATION:

1 5 (@ Jack up the vehicle.

(b) Remove the oil pan.

(c) Remove the shift solenoid valve SLU.

CHECK:

(@ Measure the resistance between terminals 1 and 2 of so-
lenoid connector.
Standard: 5.0t0 5.6 Q at 20°C (68°F)

(b) Connect the positive (+) lead with an 21 W bulb to terminal
2 of solenoid connector and negative (-) lead to terminal

1 2 1 of the solenoid valve connector, then check the move-

ment of the valve.

Standard: Solenoid sounds operation noise.

OK:
Standard

0 @ (+)

NG> Replace the shift solenoid valve SLU

(See page AT-8).

D12795

OK

Repair or replace the transmission wire
(See page AT-6).
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Author : Date : 687



DIAGNOSTICS

AUTOMATIC TRANSMISSION

DI-495

DI3C5-07

Pattern Select Switch Circuit (PWR Mode Switch)

CIRCUIT DESCRIPTION

The ECM memory contains the shift programs for the NORMAL and POWER patterns, 2 position, L position
and the lock-up patterns. Following the programs corresponding to the signals from the pattern select
switch, the park/neutral position and other various sensors, the ECM switches the solenoid valves ON and
OFF, and controls the transmission gear change and the lock-up clutch operation.

WIRING DIAGRAM

Cc

Combination Meter

(*) Pattern Select Switch (PWR Mode Switch)
When the PWR mode switch is pushed in, the switch contact is made and the PWR mode is selected.
To cancel the PWR mode, push the PWR mode switch once again.

J/B No.4
19 SB 9 B 3 12 5 29
C15) I Ul k 4F 4C E8
Cowl Side J/B LH
20 66 24 18
o SB P-B
C15) 2Q 2E E8
E4
(*) Electronically Controlled
Transmission Pattern Select SW
Cowl Side J/B RH ond LR 5
n - N
1 0| o i 5 (B8
° L LW (ee
PWR 5
W-B
18
o
IF

ECM

MPX2

MPX1

SNWI

PWR

D12771
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

INSPECTION PROCEDURE

1 | Check pattern select switch (PWR mode switch).

D03045

OK

PREPARATION:

Disconnect the pattern select switch connector.

CHECK:

Check continuity between terminals 3 and 5 of pattern select
switch connector when the select switch is set to PWR and
NORM positions.

OK:
Pattern select switch Specified condition
PWR Continuity
NORM No continuity

NG> Replace the pattern select switch.

2 | Check harness and connector between terminal PWR of ECM and body ground.

E®E ED

(| O CTITri
L A e e T Ty
INSENSENED [ASpuENENEEER | susnnEnnnn || T
(nzpmmsnsannall sl ansn wn gyl

PWR

P D13411

NG

PREPARATION:

(@) Connect the pattern select switch connector.

(b) Disconnect the connector of ECM.

CHECK:

Check continuity between terminal PWR of ECM and body
ground when the pattern select switch is set to the PWR (POW-
ER) position and NORM (NORMAL) position.

OK:
Pattern select switch Specified condition
PWR Continuity
NORM No Continuity
HINT:

The ECM uses the normal pattern signal if the PWR signal is not
input.

matrix chart (See page DI-396).

OK> Proceed to next circuit inspection shown on

Repair or replace harness or connector
(See page IN-36).
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DI-360

DIAGNOSTICS - AUTOMATIC TRANSMISSION
CUSTOMER PROBLEM ANALYSIS CHECK
Automatic Transmission Inspector’s
System Check Sheet Name
VIN
Customer’s Name Production Date / /

Licence Plate No.

Date Vehicle / / Odometer Reading km
Brought In mile
Date Problem / /

Occurred

E?c\)lglce)rﬁegc[():afg [] Continuous []  Intermittent ( times a day)

[] Vehicle does not move (] Any position [] particular position)

] Noup-shift ([]1st - 2nd [] 2nd - 3rd [] 3rd - 4th [] 4th - 5th)

[] Nodown-shift ([] 5th - 4th [] 4th - 3rd [] 3rd - 2nd [] 2nd - 1st)

[] Lock-up malfunction

[] Shift point too high or too low
Symptoms [] Harshengagement( [ ] N - D [] Lock-up [] Any drive position)

[] Slip or shudder

[] No kick-down

I:I< Others >
Check Item mz::;:g??_r;mp (] Normal (] Remains ON

1st Time [] Normal code [] Malfunction code (DTC )
DTC Check

2nd Time [ ] Normal code [J] Malfunction code (DTC )
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DI-389

DIAGNOSTIC TROUBLE CODE CHART

If a DTC is displayed during the DTC check, check the circuit listed for that code in the table below and pro-

ceed to the page given.
*1: 5...MIL light up

DI3BQ-04

DTC No.
Detection Item Trouble Area MIL *1 Memory
(See Page)
[Open or short in No. 1 vehicle speed sensor circuit
P0500 . [No. 1 vehicle speed sensor
Vehicle Speed Sensor "A” o *
(DI-274) [Combination meter
[ECM
L . [CBhort in park/neutral position switch circuit
P0O705 Transmission Range Sensor Cir- . .
. . [Park/neutral position switch *
(DI1-402) cuit Malfunction (PRNDL Input)
[ECM
. . [Open or short in ATF temperature sensor No.1 circuit
P0710 Transmission Fluid Temperature
- CATF temperature sensor No.1 *
(DI-410) Sensor "A” Circuit
[ECM
PO711 Transmission Fluid Temperature | CATF temperature sensor No.1 x
(DI-415) Sensor "A” Performance [ECM
- . [Bhort in ATF temperature sensor No.1 circuit
P0O712 Transmission Fluid Temperature
- CATF temperature sensor No.1 *
(DI-410) Sensor "A” Circuit Low Input
[ECM
. . [Dpen in ATF temperature sensor No.1 circuit
P0713 Transmission Fluid Temperature
L CATF temperature sensor No.1 *
(DI-410) Sensor "A” Circuit High Input
[ECM
L [Dpen or short in speed sensor NT circuit
P0O717 Input Speed Sensor Circuit No P P
. [Bpeed sensor NT *
(DI-418) Signal
[ECM
P0722 [Open or short in speed sensor SP2 circuit
Output Speed Sensor [CBpeed sensor SP2 *
(DI-421)
[ECM
P0724 [CBhort in stop light switch circuit
Brake Switch "B” Circuit High [Stop light switch *
(DI-424)
[ECM
P0O748 Pressure Control Solenoid "A” [Dpen or short in shift solenoid valve SL1 circuit
(DI-426) Electrical [CBhift solenoid valve SL1 *
(Shift Solenoid Valve SL1) [(ECM
[CEBhift solenoid valve S1 is stuck open or closed
alve body is blocked up or stuck
P0O751 Shift Solenoid "A” Performance D/ . y. P
. . [CBhift solenoid valve S1 *
(DI-433) (Shift Solenoid Valve S1) . o
[CAutomatic transmission assembly
[ECM
[CEhift solenoid valve S2 is stuck open or closed
. [Valve body is blocked up or stuck
P0756 Shift Solenoid "B” Performance . y . P
. . [CBhift solenoid valve S2 *
(DI-437) (Shift Solenoid Valve S2) . o
[CAutomatic transmission assembly
[ECM
[CEBhift solenoid valve SR is stuck open or closed
[CEBhift solenoid valve SL1 is stuck open or closed
alve body is blocked up or stuck
PO771 Shift Solenoid "E” Performance v . y. P
(DI-441) | (Shift Solenoid Valve SR) LShift solenoid valve SR *
CEhift solenoid valve SL1
[CAutomatic transmission assembly
[ECM
2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

Pressure Control Solenoid "B”

[CEBhift solenoid valve SL2 is stuck open or closed
[Valve body is blocked up or stuck

P0O776 . X
(DI-445) Performance CEhift solenoid valve SL2
(Shift Solenoid Valve SL2) [CAutomatic transmission assembly
[ECM
PO778 Pressure Control Solenoid "B” [DOpen or short in shift solenoid valve SL2 circuit
(DI-449) Electrical CEhift solenoid valve SL2
(Shift Solenoid Valve SL2) [(ECM
PO781 [Valve body is blocked up or stuck (1-2 shift valve)
1-2 Shift [CAutomatic transmission assembly
(DI-453)
[ECM
hort in transfer neutral position switch circuit
P0818 Driveline Disconnect Switch In- 5 : u. . P I I
N [Jransfer neutral position switch
(DI-457) put Circuit
[ECM
P850 [CBhort in park/neutral position switch circuit
(DI-402) Park/Neutral Switch Input Circuit | (Park/neutral position switch
[ECM
P0973 Shift Solenoid "A” Control Circuit
(D1-460) Low (Shift Solenoid Valve S1) [Open or short in shift solenoid valve S1 circuit
— | CShift solenoid valve S1
P0974 Shift Solenoid "A” Control Circuit CECM
(DI-460) High (Shift Solenoid Valve S1)
P0976 Shift Solenoid "B” Control Circuit
(D1-464) Low (Shift Solenoid Valve S2) [Open or short in shift solenoid valve S2 circuit
[CEhift solenoid valve S2
P0977 Shift Solenoid "B” Control Circuit CECM
(DI-464) High (Shift Solenoid Valve S2)
P0985 Shift Solenoid "E” Control Circuit
(D1-468) Low (Shift Solenoid Valve SR) [Open or short in shift solenoid valve SR circuit
— | (Shift solenoid valve SR
P0986 Shift Solenoid "E” Control Circuit CECM
(DI-468) High (Shift Solenoid Valve SR)
hort in transfer L4 position switch circuit
P1782 T/F L4 Range Position Switch 5 . P .
[Jransfer L4 position switch
(DI-472) Performance
[ECM
[CEBhift solenoid valve SLT is stuck open or closed
P2714 Pressure Control Solenoid "D” [Valve body is blocked up or stuck
(DI-476) Performance CEhift solenoid valve SLT
(Shift Solenoid Valve SLT) [CAutomatic transmission assembly
[ECM
P2716 Pressure Control Solenoid "D” [DOpen or short in shift solenoid valve SLT circuit
(DI-479) Electrical CEhift solenoid valve SLT
(Shift Solenoid Valve SLT) [(ECM
en or short in ATF temperature sensor No. 2 circuit
P2740 Transmission Fluid Temperature -op P
- [CATF temperature sensor No. 2
(DI-483) Sensor "B” Circuit
[ECM
hort in ATF temperature sensor No. 2 circuit
pP2742 Transmission Fluid Temperature 5 P
N [CATF temperature sensor No. 2
(DI-483) Sensor "B” Circuit Low
[ECM
en in ATF temperature sensor No. 2 circuit
P2743 Transmission Fluid Temperature g?'IF')F temperat repsensor No. 2
u .
(DI-483) | Sensor "B” Circuit High P

LECM
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DI-391

Torque Converter Clutch Pres-

[CEhift solenoid valve SLU is stuck open or closed
[Valve body is blocked up or stuck

P2757 sure Control Solenoid Perfor- . )
[CEhift solenoid valve SLU
(D1-487) mance . .
(Shift Solenoid Valve SLU) [CAutomatic transmission assembly
| |
[ECM
Torque Converter Clutch Pres- . . . o
. [Open or short in shift solenoid valve SLU circuit
P2759 sure Control Solenoid Control ) ]
N . CEhift solenoid valve SLU
(DI-491) Circuit Electrical

(Shift Solenoid Valve SLU)

LECM
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DI-358
DIAGNOSTICS - AUTOMATIC TRANSMISSION

AUTOMATIC TRANSMISSION
HOW TO PROCEED WITH TROUBLESHOOTING

ltems insideZ_7 are titles of pages in this manual, with the
@ehicle Brought to Worksh@ page number indicated in the bottom portion. See the indicated
@ pages for detailed explanations.

DI3BN-04

1 /Customer Problem Analysis/

DI-360
L

2 // Connect an OBD I scan tool or hand-held tester to DLC3. /
If the display shows "UNABLE TO CONNECT TO VEHICLE” when you have connected th7
scan tool/hand-held tester, inspect DLC3 DI-361

L

3 //Check DTC and Freeze Frame Data (Precheck) /
// Record or Print DTC and Freeze Frame Data DI-361 //

I

4 [ Clear DTC and Freeze Frame Data DI-361  //

L

5/ Visual Inspection /

L

6 /Setting the Check Mode Diagnosis DI-361 /
Symptom does not occur

irmati 8 . .
7/ Problem Symptom Confirmation //,—') // Symptom Simulation //
ﬂ < Symptom occurs /A P.IN-26 v/

o
Q/Hﬁm—c Check | OK Code 11 \ fPreliminary CheckJ NG
Dl-361 )/~ DI-36L ]

JL ok
10// DTC Chart [ 12 fMechanical System Testf NG
/—Di3ss 7 /—__Di361 7

ok 13 L+ X

NG
—// Manual Shifting Test /g

/ DI-361 /
14 Matrix Chart of Problem Symptoms - DI-396
<~ ik
Chapter 1 OK Chapter 2 OK Chapter 3
(Electronic) |—:> (On-V ehicle) |—:> (Off-V ehicle)
DI-396 DI-396 DI-396
nl | [

il ELNG NG iL ﬂNG

15/ Circuit / *Pattern Select Switch Circuit ChecW 16 [ Parts Inspection//():
/ H<

Inspection// *A/T.P. Indicator Circuit Check
/A DI-495 to DI-500

@ {7 17 18
[ Identification of Problem|I:>// Repair //I:>| Confirmation Test|I::>
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PARTS LOCATION

Combination Meter

*MIL

*ECT PWR Indicator Light

*2nd STRT Indicator Light

*A/T. P. Indicator Light /

*AT Oil Temp warning Light /

ECM

Stop Light Switch

Transmission Control
Switch
(2 « L Position)

Pattern Select Switch

Transmission Control
Switch

(D - 4 Position) Indicator Switch

] (Transfer Neutral Position Switch)
Indicator Switch

Speed Sensor SP2 (Transfer L4 Position Switch)

Speed Sensor NT '

Park/Neutral Position Switch

Shift Solenoid
Valve SL1

Shift Solenoid
Valve SLT Shift Solenoid Valve S2

‘ ' 2= Shift Solenoid Valve S1
b’

> Shift Solenoid Valve SR
ST e
ATF Temperature — / )

hi lenoid Valve SLU
Sensor No. 2 Shift Solenoid Valve

ATF Temperature Shift Solenoid Valve SL2
Sensor No. 1

D13102
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DIC2W-01

PRECAUTION

NOTICE:

Perform the RESET MEMORY (AT initialization) when replacing the automatic transmission assy, en-
gine assy or the ECM (See page DI-361).

HINT:

Initialization can not be completed by only disconnecting the battery terminal.
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DI-361

AUTOMATIC TRANSMISSION

)

CHECK

F10534

DIDYQ-01

PRE-CHECK
1. DIAGNOSIS SYSTEM
(@) Description

(1)

(2)

When troubleshooting OBD Il vehicles, the only dif-
ference from the usual troubleshooting procedure
is that you need to connect an OBD Il scan tool com-
plying with SAE J1987 or a hand-held tester to the
vehicle, and read off various data output from the
vehicle's ECM.

OBD Il regulations require that the vehicle’s on-
board computer illuminate the Malfunction Indicator
Lamp (MIL) on the instrument panel when the com-
puter detects a malfunction in the computer itself or
in the drive system components which affect the ve-
hicle emissions. In addition to the MIL illuminating
when a malfunction is detected, the applicable
DTCs prescribed by SAE J2012 are recorded in the
ECM memory (See page DI-381).

If the malfunction does not occur in 3 consecutive trips, the MIL
goes off but the DTCs remain in the ECM memory.

®3)

(4)

(5)

(6)

To check the DTCs, connect the OBD Il scan tool or
hand-held tester to the DLC3 of the vehicle. The
OBD II scan tool or hand-held tester also enables
you to erase the DTCs and check freeze frame data
and various forms of engine data (For instruction
book).

The DTCs include SAE controlled codes and
Manufacturer controlled codes. SAE controlled
codes must be set as prescribed by the SAE, while
Manufacturer controlled codes can be set freely by
a manufacturer within the prescribed limits (See the
DTC chart on page DI-381).

The diagnosis system operates in the normal mode
during the normal vehicle use, and also has a check
mode for technicians to simulate malfunction symp-
toms and perform troubleshooting. Most DTCs use
2 trip detection logic(*) to prevent erroneous detec-
tion. By switching the ECM to the check mode when
troubleshooting, the technician can cause the MIL
to light up for a malfunction that is only detected
once or momentarily. (hand-held tester).

*2 trip detection logic:

When a malfunction is first detected, the malfunc-
tion is temporarily stored in the ECM memory. If the
same malfunction is detected again during the se-
cond test drive, this second detection causes the
MIL to illuminate.
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(b) Inspect the DLC3.
The vehicle’s ECM uses ISO 9141-2 for communication.
The terminal arrangement of DLC3 complies with SAE
J1962 and matches the 1ISO 9141-2 format.

DLC3
A04550
Tester connection Condition Specified condition
7 (Bus =+ Line) - 5 (Signal ground) During communication Pulse generation
4 (Chassis Ground) - Body Always 1Qorless
5 (Signal Ground) - Body Always 1Qorless
16 (B+) - Body Always 9to 14V
HINT:

If your display shows UNABLE TO CONNECT TO VEHICLE
when you have connected the cable of the OBD Il scan tool or
hand-held tester to the DLC3, turned the ignition switch ON
and operated the scan tool, there is a problem on the vehicle
side or tool side.

* If the communication is normal when the tool is connected
to another vehicle, inspect the DLC3 on the original ve-
hicle.

* If the communication is still impossible when the tool is
connected to another vehicle, the problem is probably in
the tool itself, so consult the Service Department listed in
the tool’s instruction manual.

(c) Inspect the battery voltage.
Battery Voltage: 11 to 14 V
If voltage is below 11 V, recharge the battery before proceeding.
(d) Check the MIL.
(1) The MIL comes on when the ignition switch is turned
ON and the engine is not running.
HINT:
If the MIL does not light up, troubleshoot the combination meter
(See page BE-63).
(2) When the engine is started, the MIL should go off.
If the lamp remains on, it means that the diagnosis
system has detected a malfunction or abnormality
in the system.

Author : Date : 555



DIAGNOSTICS

DI-363
AUTOMATIC TRANSMISSION

Hand-held tester

F06425

2.

NOTICE:

Normal Mode:
DTC CHECK

Hand-held tester only:

When the diagnostic system is switched from the normal
mode to the check mode, all the DTCs and freeze frame
data recorded in the normal mode will be erased. So before
switching modes, always check the DTCs and freeze frame
data, and note them down.

(@ Checking DTCs using the OBD Il scan tool or hand-held
tester.

(1) Connect the OBD Il scan tool or hand-held tester
to DLC3.

(2)  Turn the ignition switch ON.

(3) Use the OBD Il scan tool or hand-held tester to
check the DTCs and freeze frame data and note
them down (For operating instructions, see the
OBD Il scan tool’s instruction book).

(4) See page DI-381 to confirm the details of the
DTCs.

NOTICE:

When simulating symptoms with an OBD 1l scan tool (ex-
cluding hand-held tester) to check the DTCs, use the nor-
mal mode. For codes on the DTCs chart subject to "2 trip
detection logic”, turn the ignition switch OFF after the

symptom is simulated once. Then repeat the simulation
process again. When the problem has been simulated
twice, the MIL is indicated on the instrument panel and
DTCs are recorded in the ECM.

(b)

()

When using the OBD II scan tool or hand-held tester:
Clearing the DTCs.

(1)

(2)
®3)

Connect the OBD Il scan tool or hand-held tester
to DLC3.

Turn the ignition switch ON.

When operating an OBD Il scan tool (complying
with SAE J1978) or hand-held tester to erase the
codes, the DTCs and freeze frame data will be
erased. (See the OBD Il scan tool’s instruction book
for operating instructions.)

When not using the OBD Il scan tool or hand-held tester:
Clearing the DTCs.

(1)

Disconnecting the battery terminal or remove the
EFI and ETCS fuse from engine room J/B for 60 se-
conds or more.
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Hand-held tester

F06425

Flashing
ON

OFF

0.13 Second

FI3605

3. Check Mode:

DTC CHECK
HINT:
Hand-held tester only:
Compared to the normal mode, the check mode has more sens-
ing ability to detect malfunctions. Furthermore, the same diag-
nostic items which are detected in the normal mode can also be
detected in the check mode.

(@) Procedure for Check Mode using the hand-held tester.
(1) Check the initial conditions.
*  Battery positive voltage 11 V or more
*  Throttle valve fully closed
*  Transmission in P or N position
*  A/C switched OFF
(2)  Turn the ignition switch OFF.
(3) Connect the hand-held tester to the DLC3.
(4) Turn the ignition switch ON.

(5) Switch the hand-held tester from the normal mode
to the check mode (Check that the MIL flashes).
NOTICE:
If the hand-held tester switches the ECM from the normal
mode to the check mode or vice-versa, or if the ignition
switch is turned from ON to ACC or OFF during the check
mode, the DTC and freeze frame data will be erased.
(6) Start the engine (MIL goes off after the engine
starts).
(7) Simulate the conditions of the malfunction de-
scribed by the customer.
NOTICE:
Leave the ignition switch ON until you have checked the
DTCs, etc.
(8) After simulating the malfunction conditions, use the
hand-held tester diagnosis selector to check the
DTCs and freeze frame data, etc.
HINT:
Be sure not to turn the ignition switch OFF, as turning it OFF
switches the diagnosis system from the check mode to the nor-
mal mode, which erases all the DTCs, etc.
(9) Atfter checking the DTC, inspect the applicable cir-
cuit.
(b) When using the OBD Il scan tool or hand-held tester:
Clearing the DTCs.
(1) Connect the OBD Il scan tool or hand-held tester
to DLC3.
(2)  Turn the ignition switch ON.
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(3) When operating an OBD Il scan tool (complying
with SAE J1978) or hand-held tester to erase the
codes, the DTCs and freeze frame data will be
erased. (See the OBD Il scan tool’s instruction book
for operating instructions.)

(c) When not using the OBD Il scan tool or hand-held tester:

Clearing the DTCs.

(1) Disconnecting the battery terminal or remove the
EFI and ETCS fuse from engine room J/B for 60 se-
conds or more.

4, DATA LIST

HINT:

According to the DATA LIST displayed by the OBD Il scan tool or Hand-held tester, you can read the value
of the switch, sensor, actuator and so on without parts removal. Reading the DATA LIST as a first step of
troubleshooting is one method to shorten labor time.

(@) Warm up the engine.

(b)  Turn the ignition switch OFF.

(c) Connect the OBD Il scan tool or Hand-held tester to the DLC3.

(d)  Turn the ignition switch ON.

(e) Push the "ON” button of OBD Il scan tool or Hand-held tester.

(H  Select the item "/DIAGNOSIS/ENHANCED OBD II/DATA LIST/ALL (or ATM)".

(g) According to the display on tester, read the "DATA LIST".

Measurement ltem/

Item Display (Range) Normal Condition Diagnostic Note
Stop light SW Status/ *Brake Pedal is depressed: ON
STOP LIGHT SW ON or OFF *Brake Pedal is released: OFF -
Shift Lever Position is;
A 1st
SHIET Actual Gear Position/ *2: 1st or 2nd
1st, 2nd, 3rd, 4th or 5th 3: 1st, 2nd or 3rd -

#*4: 1st, 2nd, 3rd or 4th
*D: 1st, 2nd, 3rd, 4th or 5th

Shift lever position is;
PNP SW
PNP SW [NSW] SW Status/ P or N: ON

N or OFF
ONoro Except P or N: OFF
Shift lever position is;

PNP SW Status/

REVERSE ON or OFF R: ON
Except R: OFF
ORIVE PNP SW Status/ gh;:;ef;’\los't'on s
ON or OFF :

Except D and 4: OFF
- — The shift lever position and these
Shift lever position is; . .
PNP SW Status/ ) values are different, there are fail-
4th/DRIVE 4: ON . .
ON or OFF ures of the PNP switch or shift

Except 4: OFF i
hift | — cable adjustment.
PNP SW Status/ Shift lever position is;
3RD ON or OFF 3:ON
Except 3: OFF

Shift lever position is;
PNP SW
2ND SW Status/ 2and L: ON

N or OFF
ONoro Except 2 and L: OFF
Shift lever position is;

PNP SW Status/

LOW L: ON
N or OFF
ONoro Except L: OFF
Lock Up Solenoid Status/ *tock Up: ON
LOCK UP L -
OCKUP SO ON or OFF *Except Lock Up: OFF
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Pattern SW (PWR) is;
Pushed in: ON -
Pushed once again: OFF
AG SW ON: OFF
!
*Pattern SW (2nd) Push: ON -
!
*Pattern SW (2nd) Push: OFF

Pattern SW (PWR) Status/

PATTERN SW (M) ON or OFF

Pattern SW (2nd) Status/

SNOW swW ON or OFF

Shift Solenoid SLT Status/

SOLENOID (SLT) ON or OFF IG SW ON: ON -
Shift Solenoid SLU Status/ *ock Up: ON
LENOID (SL -
SOLENOID (SLU) ON or OFF *Except Lock Up: OFF

Counter Gear Speed display/
min.: 0 km/h (0 mph)
max.: 255 km/h (158 mph)

SPD (SP2) Vehicle stopped: 0 km/h (0 mph) -

If the value is "-40LC (-40[F)" or
"215[C (419(F)", ATF temp. sen-
sor No. 1 circuit is opened or
shorted.

ATF Temp. Sensor No. 1 Value/
min.: -40LC (-40(F)
max.: 215[C (419(F)

80LT (176F)

AT FLUID TEMP
U (After Stall Test)

5. ACTIVE TEST

HINT:

Performing the ACTIVE TEST using the Hand-held tester allows the relay, VSV, actuator and so on to oper-
ate without parts removal. Performing the ACTIVE TEST as a first step of troubleshooting is one method
to shorten labor time.

It is possible to display the DATA LIST during the ACTIVE TEST.

(@) Warm up the engine.

(b)  Turn the ignition switch OFF.

(c) Connect the Hand-held tester to the DLC3.
(d)  Turn the ignition switch ON.
(e) Push the "ON” button of Hand-held tester.
() Select the item "/DIAGNOSIS/ENHANCED OBD II/ACTIVE TEST".
(g) According to the display on tester, perform the "ACTIVE TEST".
Item Test Details Diagnostic Note
[Test Details] ) )
Operate the shift solenoid valve and set the each shift position by your- | PoSSible to check the operation of
self. the shift solenoid values.
SHIFT [Vehicle Condition] HINT:
Less than 50 km/h (31 mph) Shifting to the 5th gear is possible
[Others] only when the vehicle stops or idle
*Press — button: Shift up is ON.
*Press ~ button: Shift down
[Test Details]
LOCK UP Control the shift solenoid SLU to set the ATM to the lock-up condition. Possible to check the SLU opera-

[Vehicle Condition]
Vehicle Speed: 58 km/h (36 mph) or more

tion.

LINE PRESS UP

[Test Details]

Operate the shift solenoid SLT and raise the line pressure.
[Vehicle Condition]

AVehicle Stopped.

ADL: ON

[Others]

ON: Line pressure up.

OFF: No action (normal operation)
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6. DEFINITION OF TERMS

Term

Definition

Monitor description

Description of what the ECM monitors and how it detects malfunctions (monitoring purpose and its details).

Related DTCs

Diagnostic code

Typical enabling condition

Preconditions that allow the ECM to detect malfunctions.
With all preconditions satisfied, the ECM sets the DTC when the monitored value(s) exceeds the malfunction
threshold(s).

Sequence of operation

The priority order that is applied to monitoring, if multiple sensors and components are used to detect the malfunc-
tion.

While another sensor is being monitored, the next sensor or component will not be monitored until the previous
monitoring has concluded.

Required sensor/compo-
nents

The sensors and components that are used by the ECM to detect malfunctions.

Frequency of operation

The number of times that the ECM checks for malfunctions per driving cycle.
"Once per driving cycle” means that the ECM detects malfunction only one time during a single driving cycle.
"Continuous” means that the ECM detects malfunction every time when enabling condition is met.

Duration

The minimum time that the ECM must sense a continuous deviation in the monitored value(s) before setting a
DTC. This timing begins after the "typical enabling conditions” are met.

Malfunction thresholds

Beyond this value, the ECM will conclude that there is a malfunction and set a DTC.

MIL operation

MIL illumination timing after a defect is detected.

"Immediately” means that the ECM illuminates MIL the instant the ECM determines that there is a malfunction.
"2 driving cycle” means that the ECM illuminates MIL if the same malfunction is detected again in the 2nd driving
cycle.

7. TOYOTA/LEXUS PART AND SYSTEM NAME LIST
This reference list indicates the part names used in this manual along with their definitions.

TOYOTA/LEXUS name

Definition

Toyota HCAC system, Hydrocarbon adsorptive Catalyst
(HCAC) system, HC adsorptive three-way catalyst

HC adsorptive three-way catalytic converter

Variable Valve Timing sensor, VVT sensor

Camshaft position sensor

Variable valve timing system, VVT system

Camshaft timing control system

VVT, VSV

Camshaft timing oil control valve, Oil control valve OCV,

Camshaft timing oil control valve

Variable timing and lift, VVTL

Camshatft timing and lift control

Crankshaft position sensor "A”

Crankshaft position sensor

Engine speed sensor

Crankshaft position sensor

THA

Intake air temperature

Knock control module

Engine knock control module

Knock sensor

Engine knock sensor

Mass or volume air flow circuit

Mass air flow sensor circuit

Vacuum sensor

Manifold air pressure sensor

ECU, PCM

Internal control module, Control module, Engine control

Power train control module

FC idle

Deceleration fuel cut

Idle air control valve

Idle speed control

VSV for CCV, Canister close valve VSV for canister control

Evaporative emissions canister vent valve

EVAP VAV, Purge VSV

VSV for EVAP, Vacuum switching valve assembly No. 1,

Evaporative emissions canister purge valve

VSV for pressure switching valve, Bypass VSV

Evaporative emission pressure switching valve

Vapor pressure sensor, EVAP pressure sensor, Evaporative
emission control system pressure sensor

Fuel tank pressure sensor

Charcoal canister

Evaporative emissions canister

ORVR system

On-boad refueling vapor recovery system

Intake manifold runner control

Intake manifold tuning system

Intake manifold runner valve, IMRV, IACV (runner valve)

Intake manifold tuning valve

Intake control VSV

Intake manifold tuning solenoid valve
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AFS Air fuel ratio sensor
02 sensor Heater oxygen sensor

Oxygen sensor pumping current circuit

Oxygen sensor output signal

Oxygen sensor reference ground circuit

Oxygen sensor signal ground

Accel position sensor

Accelerator pedal position sensor

Throttle actuator control motor, Actuator control motor, Elec-
tronic throttle motor, Throttle control motor

Electronic throttle actuator

Electronic throttle control system, Throttle actuator control
system

Electronic throttle control system

Throttle/pedal position sensor, Throttle/pedal position switch,
Throttle position sensor/switch

Throttle position sensor

Turbo press sensor

Turbocharger pressure sensor

Turbo VSV Turbocharger pressure control solenoid valve
P/S pressure switch Power-steering pressure switch
VSV for ACM Active control engine mount

Speed sensor, Vehicle speed sensor "A”, Speed sensor for
skid control ECU

Vehicle speed sensor

ATF temperature sensor, Trans. fluid temp. sensor, ATF
temperature sensor "A”

Transmission fluid temperature sensor

Electronic controlled automatic transmission, ECT

Electronically controlled automatic

Intermediate shaft speed sensor "A”

Counter gear speed sensor

Output speed sensor

Output shaft speed sensor

Input speed sensor, Input turbine speed sensor "A”, Speed
sensor (NT), Turbine speed sensor

Input turbine speed sensor

PNP switch, NSW

Park/neutral position switch

Pressure control solenoid

Transmission pressure control solenoid

Shift solenoid

Transmission shift solenoid valve

Transmission control switch, Shift lock control unit

Shift lock control module

Engine immobilizer system, Immobilizer system

Vehicle anti-theft system
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8.  The monitor will run whenever the following DTCs are not present (Monitor disablement List)

HINT:

This table indicates ECM monitoring status for the items in the upper columns if the DTCs in each line on
the left are being set.

As for the "X” mark, when the DTC on the left is stored, detection of the DTC in the upper column is not per-
formed.

Monitor disablement (X : disabled)
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P0010,P0020 |VVT VVS1,2 X X
P0031-0052 FrO2S heater sensor 1 XXX |X|X|X X | X X
P0031-0052 | A/F sensor heater sensor 1 X XXX X | X X
P0037-0058 FrO2S heater sensor 2 X | X X
P0043-0064  |FrO2S heater sensor 3 X
P0100-P0103 |MAF sensor XX | X|X|X XX X | X
P0110-P0113 |IAT sensor XXX X XX X
P0115-P0118 |ECT sensor XX | X | XX XX XX | X
P0120-P2135 |TP sensor XX | X[ XX X | X XX
< |P0125 ECT sensor XX |X|X|X X | X X|X|X
2 |Po128 Thermostat
5 |P0130-P0153 |02S Sensor 1 X
g P0134,P0154 |Closed Loop X
B |P0136,P0156 |0O2S Sensor 2
$ |P0142,P0162 |0O2S Sensor 3
S |P0171-P0172 |Fuel system X
S |P0300-P0308 |Misfire X X
é P0325-P0333 |Knock sensor
P0335 CKP sensor X X
P0340,P0341 |CMP sensor X X
P0340-P0346 |VVT sensor 1,2 X
P0351-P0358 |lgnitor X
P0401 EGR system (closed) X
P0402 EGR system (open) X
P0405,P0409 |Lift sensor
P0420,P0430 |Catalyst

P0442-P0456 |EVAP system
P0450,P0451 |EVAP press sensor
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Monitor disablement (X : disabled)
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P0500 VVS XIXIXIX XXX XX XX
P0505,P0511 |ISC valve X
P0560 Battery
P0617 Starter signal
P0705 Shift lever position switch
P0710 Trans fluid temp sensor
P0715-P0717 |Output speed sensor
P0715-P0717 |Input speed sensor
P0724 Stop lamp switch
< |P0741-P0796 |Trans solenoid (function)
2 |P0748-P0798 |Trans solenoid (range)
5 |Po8so PNP switch X
g |P1010 OCV for VVTL X X
B |P2120-P2138 |Accel position sensor
$ |P2120,P2103 |Throttle motor
L |P1126 Electronic magenet clutch
;{z P1129 Electronic throttle system
é PO011,P0012 |VVT system 1,2 X % x| % x| %
P1011,P1012 |VVTL System X X XX XX
P1430 Pressure sensor (HC adsorber) XX
P2004,P2006 |Intake manifold runner conrtol
P2009,P2010 |Intake manifold runner circuit
P2014,16,17 |Intake manifold runner sensor
P2196,P2198 |A/F sensor (rationality) X | X X
P2237,P2240 |A/F sensor (open) X | X X
P2423,P2424 |HC adsorption catalyst
P2714-P2759 |Trans solenoid (SLU-SLD)
P2A00,P2A03 |A/F sensor (slow response) XX X
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Monitor disablement (X : disabled)
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P0500 VVS X XX XX XXX X
P0505,P0511 |ISC valve X | X X
P0560 Battery
P0617 Starter signal
P0705 Shift lever position switch
P0710 Trans fluid temp sensor
P0715-P0717 |Output speed sensor
P0715-P0717 |Input speed sensor
P0724 Stop lamp switch
P0741-P0796 |Trans solenoid (function)
P0748-P0798 |Trans solenoid (range)
P0850 PNP switch
P1010 OCV for VVTL

P2120-P2138 |Accel position sensor
P2102,P2103 |Throttle motor

P1126 Electronic magenet clutch
P1129 Electronic throttle system
P0011,P0012 |VVT system 1,2
P1011,P1012 |VVTL System

P1430 Pressure sensor (HC adsorber)
P2004,P2006 |Intake manifold runner conrtol
P2009,P2010 |Intake manifold runner circuit
P2014,16,17 |{Intake manifold runner sensor
P2196,P2198 |A/F sensor (rationality)
P2237,P2240 |A/F sensor (open)
P2423,P2424 |HC adsorption catalyst
P2714-P2759 |Trans solenoid (SLU-SLD)
P2A00,P2A03 |A/F sensor (slow response)

Monitor detected malfunction

=] D13634
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9. PROBLEM SYMPTOM CONFIRMATION
Taking into consideration the results of the customer problem analysis, try to reproduce the symptoms. If the
problem is that the transmission does not shift up, shift down, or the shift point is too high or too low, conduct
the following road test referring to the automatic shift schedule and simulate the problem symptoms.
10. ROAD TEST
NOTICE:
Perform the test at normal operating ATF temperature 50 to 80 °C (122 to 176 °F).
(@ D position test (NORM and PWR pattern):
Shift into the D position and fully depress the accelerator pedal and check the following points.
(1) Check up-shift operation.
Checkthatl - 2,2 - 3,3 - 4and 4 - 5th up-shifts take place, and that the shift points conform
to the automatic shift schedule (See page SS-23).
HINT:
*  5th Gear Up-shift Prohibition Control (1. Coolant temp. is 55°C (131°F) or less. 2. Vehicle speed is
51 km/h (32 mph) or less.)
*  4th Gear Up-shift Prohibition Control (1. Coolant temp. is 40°C (104°F) or less. 2. Vehicle speed is
45 km/h (28 mph) or less.)
*  5th Gear Lock-up Prohibition Control (1. Brake pedal is depressed. 2. Coolant temp. is 60°C (140°F)
or less.)
*  When the 2nd start switch is on, there is no 1 -2 up-shift and 21 down-shift.

(2) Check for shift shock and slip.
Check for shock and slip atthe 1 - 2,2 - 3,3 - 4 and 4 - 5th up-shifts.
(3) Check for abnormal noises and vibration.
Drive in the D position lock-up or 5th gear and check for abnormal noises and vibration.
HINT:
The check for the cause of abnormal noises and vibration must be done very thoroughly as it could also be
due to loss of balance in the differential, torque converter clutch, etc.
(4) Check kick-down operation.
While running in the D position, 2nd, 3rd, 4th and 5th gears, check that the possible kick-down
vehicle speed limitsfor2 - 1,3 - 2,4 - 3 and 5th - 4 kick-downs conform to those indicated
on the automatic shift schedule (See page SS-23).
(5) Check abnormal shock and slip at kick-down.
(6) Check the lock-up mechanism.
*  Drive in D position 5th gear, at a steady speed (lock-up ON) of about 70 km/h (43 mph).
* Lightly depress the accelerator pedal and check that the engine speed does not change
abruptly.
If there is a big jump in engine speed, there is no lock-up.

(b) 4 position test:
Shift into the 4 position and fully depress the accelerator pedal and check the following points.
(1) Check up-shift operation.
Check thatthe 1 - 2,2 - 3 and 3 - 4 up-shift takes place and that the shift point conforms
to the automatic shift schedule (See page SS-23).
HINT:
*  There is no 5th up-shift in the 4 position.
*  4th Gear Lock-up Prohibition Control (1. Brake pedal is depressed. 2. Coolant temp. is 60°C (140°F)
or less.)
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(2)

®3)
(4)

Check engine braking.

While driving in the 4 position and 4th gear, release the accelerator pedal and check the engine

braking effect.

Check for abnormal noises during acceleration and deceleration, and for shock at up-shift and

down-shift.

Check the lock-up mechanism.

*  Drive in 4 position 4th gear, at a steady speed (lock-up ON) of about 64 km/h (40 mph).

* Lightly depress the accelerator pedal and check that the engine speed does not change
abruptly.

If there is a big jump in engine speed, there is no lock-up.

(€)

(d)

HINT:

3 position test:
Shift into the 3 position and fully depress the accelerator pedal and check the following points.

(1)

(2)

(3)

Check up-shift operation.

Check thatthe 1 - 2 and 2 - 3 up-shift takes place and that the shift point conforms to the auto-
matic shift schedule (See page SS-23).

Check engine braking.

While running in the 3 position and 3rd gear, release the accelerator pedal and check the engine
braking effect.

Check for abnormal noises during acceleration and deceleration, and for shock at up-shift and
down-shift.

2 position test:
Shift into the 2 position and fully depress the accelerator pedal and check the following points.

(1)

Check up-shift operation.
Check that the 1 — 2 up-shift takes place and that the shift point conforms to the automatic shift
schedule (See page SS-23).

When the 2nd start switch is ON, there isno 1 - 2 up-shift and 2 - 1 down-shift.

(e)

(f)

CAUTION:

(2)

(3)

Check engine braking.

While running in the 2 position and 2nd gear, release the accelerator pedal and check the engine
braking effect.

Check for abnormal noises during acceleration and deceleration, and for shock at up-shift and
down-shift.

L position test:
Shift into the L position and fully depress the accelerator pedal and check the following points.

(1)
(2)

()

Check no up-shift.

While running in the L position, check that there is no up-shift to 2nd gear.

Check engine braking.

While running in the L position, release the accelerator pedal and check the engine braking ef-
fect.

Check for abnormal noises during acceleration and deceleration.

R position test:
Shift into the R position, lightly depress the accelerator pedal, and check that the vehicle moves back-
ward without any abnormal noise or vibration.

Before conducting this test ensure that the test area is free from people and obstruction.
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(g) P position test:

Stop the vehicle on a grade (more than 5°) and after shifting into the P position, release the parking
brake. Then, check that the parking lock pawl! holds the vehicle in place.

D12640

Loosen this nut

B

i

Control Shaft Lever

P D11985

Neutral Basic line

Bolt

Groove

N D07226

11. ADJUST SHIFT LEVER POSITION

When shifting the shift lever from the N position to other posi-
tions, check that the lever can be shifted smoothly and accu-
rately to each position and that the position indicator is not
aligned with the correct position.

If the indicator is not aligned with the correct position, carry out
the following adjustment procedures.

(@) Loosen the nut on the shift lever.

(b)  Push the control shaft fully rearward.

(c) Return the control shaft lever 2 notches to N position.

(d) Set the shift lever to N position.

(e) While holding the shift lever lightly toward the R position
side, tighten the shift lever nut.
Torque: 13 N-m (130 kgf-cm, 9 ft:Ibf)

()  Start the engine and make sure that the vehicle moves
forward when shifting the lever from the N to D position
and reverses when shifting it to the R position.

12. ADJUST PARK/NEUTRAL POSITION SWITCH
*  Check that the engine can be started with the shift lever
only in the N or P position, but not in other positions.
If it is not as stated above, carry out the following adjustment
procedures.
* Loosen the park/neutral position switch bolt and set
the shift lever to the N position.
*  Align the groove with neutral basic line.
* Hold in position and tighten the bolt.
Torque: 13 N-m (130 kgf-cm, 9 ft:Ibf)
*  For continuity inspection of the park/neutral position
switch, see page DI-394 .
13. CHECK IDLE SPEED
Idle speed (In N position and air conditioner OFF):
700 = 50 rpm
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14. MECHANICAL SYSTEM TESTS
(@) Measure the stall speed.
The object of this test is to check the overall performance of the transmission and engine by measuring
the stall speeds in the D and R positions.
NOTICE:
* Do the test at normal operating fluid temperature 70 to 80 °C (158 t0 176 °F).
* Do not continuously run this test longer than 5 seconds.
* To ensure safety, conduct this test in a wide, clear level area which provides good traction.
*  The stall test should always be carried out in pairs. One technician should observe the condi-
tions of wheels or wheel stoppers outside the vehicle while the other is doing the test.
(1) Chock all 4 wheels.
(2) Connect an OBD Il scan tool or hand-held tester to DLC3.
(3) Fully apply the parking brake.
(4) Keep your left foot pressing firmly on the brake pedal.
(5) Start the engine.
(6) Shift into the D position. Press all the way down on the accelerator pedal with your right foot.
Quickly read the stall speed at this time.
Stall speed: 2,150 * 150 rpm
(7) Do the same test in R position.
Stall speed: 2,150 =* 150 rpm
Evaluation:

Problem Possible cause

Engine output may be insufficient

*Stator one-way clutch is not operating properly

HINT: If the value is less than the specified value by 600 rpm or
more, the torque converter could be faulty.

(a) Engine stall speed low in D and R positions

ALine pressure too low
(b) Engine stall speed high in D position *Clutch No. 1 (C,) slipping
*One-way clutch No.3 (F3) not operating properly

ALine pressure too low

*Brake No. 4 (B) slipping

*Clutch No. 3 (Cj3) slipping

*One-way clutch No.1 (F1) not operating properly

(c) Engine stall speed high in R position

ALine pressure too low

(d) Engine stall speed high in D and R positions Amproper fluid level

Author : Date : 569



DI-377

DIAGNOSTICS - AUTOMATIC TRANSMISSION
(b) Measure the time lag.
When the shift lever is shifted while the engine is idling, there will be a certain time lapse or lag before
the shock can be felt. This is used for checking the condition of the clutch and brake.
NOTICE:
* Do the test at normal operating fluid temperature 70 to 80 °C (158 to 176 °F).
* Be sure to allow 1 minute interval between tests.
* Take 3 measurements and take the average value.

(1) Fully apply the parking brake.

(2) Start the engine and check idle speed.

Idle speed (In N position and air conditioner OFF): 700 + 50 rpm.

(3) Shift the shift lever from N to D position. Using a stop watch, measure the time from when the
lever is shifted until the shock is felt.

Time lag:

N - D Less than 1.2 seconds

(4) In the same manner, measure the time lag for N - R.

Time lag:

N - R Less than 1.5 seconds

Evaluation (IfN - Dtime or N — R time lag is longer than the specified):

Problem Possible cause

N - D time lag is longer *Clutch No. 1 (C;) worn

ALine pressure too low

*One-way clutch No.3 (F3) not operating properly

N - Rtime lag is longer

ALine pressure too low

*Clutch No. 3 (C3) worn

*Brake No. 4 (B,) worn

*One-way clutch No.1 (F1) not operating properly
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D12745

Specified line pressure:

15.
Measure the line pressure.

NOTICE:

* Do the test at normal operation fluid temperature 70

HYDRAULIC TEST

to 80°C (158 to 176 °F).

The line pressure test should always be carried out in
pairs. One technician should observe the conditions
of wheels or wheel stoppers outside the vehicle while
the other is doing the test.

Be careful to prevent SST's hose from interfering with

the exhaust pipe.

This check must be conducted after checking and ad-
justing engine.

Perform under condition that A/C is OFF.

When conducting stall test, do not continue more
than 10 seconds.

(1)
(2)

SST
3)

(4)
(5)

(6)
(7)

(8)

Warm up the ATF.
Remove the test plug on the transmission case cen-
ter right side and connect SST.

09992-00095 (09992-00231, 09992-00271)
Fully apply the parking brake and chock the 4
wheels.

Start the engine and check idling speed.

Keep your left foot pressing firmly on the brake ped-
al and shift into D position.

Measure the line pressure when the engine is idling.
Depress the accelerator pedal all the way down.
Quickly read the highest line pressure when engine
speed reaches stall speed.

In the same manner, do the test in R position.

Condition

D position

kPa (kgflcm?2 psi) R position kPa (kgf/cm2, psi)

Idling

362 to 420 (3.7 to 4.2, 53 to 59)

500 to 580 (5.1t0 5.9, 73 to 84)

Stall

1,360 to 1,460 (13.8 to 14.9, 196 to 212)

1,295 to 1,415 (13.2 to 14.4, 188 to 205)

Evaluation

Problem

Possible cause

If the measured value at all positions are higher

AShift solenoid valve SLT defective
*Regulator valve defective

If the measured value at all positions are lower

AShift solenoid valve SLT defective
*Regulator valve defective
HOil pump defective

If pressure is low in the D position only

D position circuit fluid leakage
*Clutch No. 1 (C,) defective

If pressure is low in the R position only

R position circuit fluid leakage
*Clutch No. 3 (C3) defective
*Brake No. 4 (B,4) defective
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16. MANUAL SHIFTING TEST
HINT:
By this test, it can be determined whether the trouble is within
the electrical circuit or is a mechanical problem in the transmis-
sion.
(@) Disconnect the transmission wire.
(b) Inspect the manual driving operation.

Check that the shift and gear positions correspond with
D11984 the table below.

While driving, shift through the L, 2, 3, 4 and D positions.
Check that the gear change corresponds to the shift posi-

tion.
Shift Position Gear Position

D 4th

4 4th

3 3rd

2 1st

L 1st

R Reverse

P Pawl Lock

HINT:

If the gear positions of the L, 2, 3, 4 and D are difficult to distin-
guish, do the following road test.

If any abnormality is found in the above test, the problem is in
the transmission itself.

(c) Connect the transmission wire.

(d) Cancel out DTC.
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17. RESET MEMORY

CAUTION:

Perform the RESET MEMORY (AT initialization) when replacing the automatic transmission assy, en-

gine assy or the ECM.

NOTICE:

Hand-held tester only

HINT:

The ECM memorizes the condition that the ECT controls the automatic transmission assy and engine assy
according to those characteristics. Therefore, when the automatic transmission assy, engine assy, or ECM
has been replaced, it is necessary to reset the memory so that the ECM can memaorize the new information.

Reset procedure is as follows.

(@ Turn the ignition switch off.

(b) Connect the hand-held tester to the DLC3.

(c) Turn the ignition switch to the ON position and push the hand-held tester main switch on.
(d) Select the item "DIAGNOSIS/ENHANCED OBD II".

(e) Perform the reset memory procedure from the ENGINE menu.

CAUTION:

After performing the RESET MEMORY, be sure to perform the ROAD TEST described earlier.

|

Tester menu flow:

DIAGNOSTIC MENU RESET MEMORY
ENGINE
1: DATA LIST EXECUTING THIS
2: DTC INFO FUNCTION WILL RESET
3: ACTIVE TEST THE LEARNED VALUES
4: SNAPSHOT IN THE ECM.
5: SYSTEM CHECK
6 : RESET MEMORY DO YOU WISH TO
RESET THE ECM ?
8: CHECK MODE [YES] to CONTINUE
[NO] to EXIT
[ENTER] l [YES] l
RESET MEMORY RESET MEMORY
NOTICE
DO NOT USE THIS RESETTING COMPLETE

FUNCTION UNLESS
INSTRUCTED BY
REPAIR MANUAL

ONLY USE AFTER
REPLACING THE ENGINE
, AUTO TARNS, or ECM PRESS [ENTER]
ON CERTAIN VEHICLES.

[AUTO]

P D13545
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PROBLEM SYMPTOMS TABLE

If a normal code is displayed during the diagnostic trouble code check although the trouble still occurs, check
the electrical circuits for each symptom in the order given in the charts on the following pages and proceed
to the page given for troubleshooting.
The Matrix Chart is divided into 3 chapters.
Chapter 1: Electronic Circuit Matrix Chart
Chapter 2: On-vehicle Repair Matrix Chart
Chapter 3: Off-vehicle Repair Matrix Chart
[0 If the instruction "Proceed to next circuit inspection shown on matrix chart” is given in the flow chart
for each circuit, proceed to the circuit with the next highest number in the table to continue the check.
[0  If the trouble still occurs even though there are no abnormalities in any of the other circuits, then check
and replace the ECM.
Chapter 1: Electronic Circuit Matrix Chart
HINT:
*1: When a malfunction is on the circuit *1 mark is attached, DTC is output.

DI3BT-04

Symptom Suspect Area See page

. 1. Shift solenoid valve (S1) circuit 1 DI-460

No up-shift . . Y
(A particular gear, from 1st to 4th gear, is not up-shifted) 2. Shift solenoid valve (S2) circuit DI-464
p gear, gear, p 3 ECM 36
1. Transmission control switch circuit (D - 4) *1 DI-402
2. Engine coolant temp. sensor circuit "1 DI-36
3. Speed sensor NT circuit *1 DI-418
No up-shift (4th — 5th) 4. Shift solenoid valve (SL1) circuit 1 DI-426
5. Shift solenoid valve (SL2) circuit *1 DI-449
6. Shift solenoid valve (SR) circuit *1 DI-468
7. ECM IN-36
1. Engine coolant temp. sensor circuit "1 DI-36
No up-shift (3rd — 4th) 2. Shift solenoid valve (S2) circuit *1 DI-464
3. ECM IN-36
1. Transmission control switch circuit (2 - L) "1 DI-402
No up-shift (1st - 2nd) 2. Shift solenoid valve (S2) circuit *1 DI-464
3. ECM IN-36
1. Transmission control switch circuit (D - 4) *1 DI-402
2. Shift solenoid valve (SL1) circuit 1 D1-426
No down-shift (5th — 4th) 3. Shift solenoid valve (SL2) circuit *1 DI-449
4. Shift solenoid valve (SR) circuit *1 DI-468
5.ECM IN-36
1. Transmission control switch circuit (2 - L) "1 DI-402
No down-shift (2nd — 1st) 2. Shift solenoid valve (S2) circuit *1 DI-464
3. ECM IN-36
i i ircuit "1 DI-460

No down-shift 1. Sh!ft soleno!d valve (S1) c!rcu!t )

A particular gear. from 1st to 4th qear. is not down-shifted 2. Shift solenoid valve (S2) circuit *1 DI-464
(A particular gear, from 1st to gear, is not down-shifted) 3 ECM IN-36
1. ATF temperature sensor circuit *1 DI-410
2. Transfer L4 position switch circuit *1 DI-472
No lock 3. Stop light switch circuit *1 DI-424
© lock-up 4. Speed sensor NT circuit *1 DI-418
5. Shift solenoid valve (SLU) circuit *1 DI-491
6. ECM IN-36
No lock-up off ECM IN-36

2004 LAND CRUISER (RM1071U)
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1. Shift solenoid valve (SLT) circuit *1 DI-479
2. Speed sensor NT circuit 1 DI-418
3. Speed sensor SP2 circuit *1 DI-421
o ) 4. Throttle position sensor circuit *1 DI-36
Shift point too high or too low 5. ATF temperature sensor circuit *1 DI-410
6. Pattern select switch circuit (PWR mode switch) DI-495
7. Transfer L4 position switch circuit "1 DI-472
8. ECM IN-36
1. Transmission control switch circuit (D - 4) *1 DI-402
Up-shift to 5th from 4th while shift lever is 4 position ( )
2.ECM IN-36
1. Engine coolant temp. sensor circuit "1 DI-36
Up-shift to 5th from 4th while engine is cold g P
2.ECM IN-36
. . . ) i 1. Park/neutral position switch circuit *1 DI-402
Up-shift to 4th from 3rd while shift lever is 3 position uiral positl W red!
2.ECM IN-36
. . . ) . 1. Park/neutral position switch circuit "1 DI-402
Up-shift to 3rd from 2nd while shift lever is 2 position uiral position swi red!
2.ECM IN-36
. . . . i 1. Transmission control switch circuit (2 - L) "1 DI-402
Up-shift to 2nd from 1st while shift lever is L position IS8t W freuit ( )
2.ECM IN-36
1. Speed sensor NT circuit *1 DI-418
. Shi i ircuit *1 DI-426
Harsh engagement (N — D) 2 Sh!ft soleno!d valve (SL1) c!rcu!t )
3. Shift solenoid valve (SLT) circuit *1 DI-479
4. ECM IN-36
1. Speed sensor NT circuit *1 DI-418
2. Speed sensor SP2 circuit *1 DI-421
Harsh engagement (Lock-up) p. . Lk
3. Shift solenoid valve (SLU) circuit "1 DI-491
4. ECM IN-36
Harsh engagement (Any driving position) ECM IN-36
. 1. ATF temperature sensor No.2 circuit *1 DI-483
Poor acceleration
2.ECM IN-36
No engine braking ECM IN-36
No kick-down ECM IN-36
Engine stalls when starting off or stopping ECM IN-36
1. Pattern select switch circuit (PWR mode switch) DI-495
No pattern select (PWR)
2.ECM IN-36
1. Pattern select switch circuit (2nd start switch) DI-497
No 2nd start 2. Transmission control switch circuit (2 - L) "1 DI-402
3. ECM IN-36
AT Oil Temp. warning light remains on
1. ATF temperature sensor No.2 circuit *1 DI-483
Lock-up at 3rd gear
2.ECM IN-36
Shift point too high
1. A/T.P. indicator light circuit DI-500
A/T.P. indicator light does not light up 2. Combination meter circuit BE-58
3. ECM IN-36
2004 LAND CRUISER (RM1071U)
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Chapter 2: On-Vehicle Repair

(k: A750E, A750F AUTOMATIC TRANSMISSION Repair Manual Pub. No. RM999U)

Symptom Suspect Area See page
1. Transmission control rod DI-361
Vehicle does not move in any forward position and reverse posi- 2. Manual valve *
tions 3. Parking lock pawl *
4. Off-vehicle repair matrix chart -
Vehicle d i inR it 1. Valve body assy AT-8
ehicle does not move in K position 2. Off-vehicle repair matrix chart -
. 1. Valve body assy AT-8
No up-shift (1st - 2nd) 2. Off-vehicle repair matrix chart -
. 1. Valve body assy AT-8
No up-shift (2nd - 3rd) 2. Off-vehicle repair matrix chart -
. 1. Valve body assy AT-8
No up-shift (3rd — 4th) 2. Off-vehicle repair matrix chart -
. 1. Valve body assy AT-8
No up-shift (4th - 5th) 2. Off-vehicle repair matrix chart -
. 1. Valve body assy AT-8
No down-shift (Sth - 4th) 2. Off-vehicle repair matrix chart -
. 1. Valve body assy AT-8
No down-shift (4th - 3rd) 2. Off-vehicle repair matrix chart -
. 1. Valve body assy AT-8
No down-shift (3rd — 2nd) 2. Off-vehicle repair matrix chart -
. 1. Valve body assy AT-8
No down-shift (2nd - 1) 2. Off-vehicle repair matrix chart -
1. Shift solenoid valve (SLU) DI-487
No lock-up or No lock-up off 2. Valve body assy AT-8
3. Off-vehicle repair matrix chart -
1. Shift solenoid valve (SL1) DI-441
Harsh en ment (N — D 2. Valve body assy AT-8
arsh engagement (N -~ D) 3. C4 accumulator *
4. Off-vehicle repair matrix chart -
1. Shift solenoid valve (SLU) DI-487
Harsh engagement (Lock-up) 2. Valve body assy AT-8
3. Off-vehicle repair matrix chart -
1. Shift solenoid valve (SLT) DI-476
2. Shift solenoid valve (SLU) DI-487
Harsh engagement (N - R) 3. Valve body assy AT-8
4. Cz accumulator *
5. Off-vehicle repair matrix chart R
1. Shift solenoid valve (SLT) DI-476
Harsh engagement (1st —2nd - 3rd - 4th - 5th) 2. Shift solenoid valve (SL1) DI-441
3. Valve body assy AT-8
1. Valve body assy AT-8
Harsh engagement (1st - 2nd) 2. Bz accumulator *
3. Off-vehicle repair matrix chart -
1. Valve body assy AT-8
Harsh engagement (2nd - 3rd) 2. Cz accumulator *
3. Off-vehicle repair matrix chart -
1. Valve body assy AT-8
Harsh engagement (3rd - 4th) 2. Cy accumulator *
3. Off-vehicle repair matrix chart -
2004 LAND CRUISER (RM1071U)
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1. Shift solenoid valve (SL1) DI-441
2. Shift solenoid valve (SL2 DI-445
Harsh engagement (4th - 5th) 3 Vallve body Ias\s/yv (SL2) AT-8
4. Off-vehicle repair matrix chart -
1. Shift solenoid valve (SL1) DI-441
2. Shift solenoid valve (SL2 DI-445
Harsh engagement (5th - 4th) 3 Vallve body Ias\s/yv (SL2) AT-8
4. Off-vehicle repair matrix chart -
1. Transmission control rod DI-361
. 2. Valve body ass! AT-8
Slip or shudder (Forward and reverse) . v . Y assy
3. Oil strainer AT-8
4. Off-vehicle repair matrix chart -
. . . 1. Valve body assy AT-8
No engine braking (1st: L position) 2. Off-vehicle repair matrix chart -
. . - 1. Valve body assy AT-8
No engine braking (2nd: 2 position) 2. Off-vehicle repair matrix chart -
No kick-down Valve body assy AT-8
1. Shift solenoid valve (SLT) DI-476
Shift point too high or too low 2. Shift solenoid valve (SL1) DI-441
3. Valve body assy AT-8
Poor acceleration 1. Shift solenoid valve (SLT) DI-476
2. Valve body assy AT-8
Engine stalls when starting off or stopping 1. Shift solenoid valve (SLU) DI-487
2. Valve body assy AT-8
2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

Chapter 3: Off-Vehicle Repair

(k: A750E, A750F AUTOMATIC TRANSMISSION Repair Manual Pub. No. RM999U)

Symptom Suspect Area See page
Vehicle does not move in any forward position and reverse posi- 1. Rear planetary gear unit *
tions 2. Torque converter clutch AT-34
1. Brake No. 4 (Bg) *
Vehicle does not move in R position 2. Clutch No. 3 (C3) *
3. One-way clutch No.4 (Fq) *
1. Brake No. 3 (Bg) *
No up-shift (1st — 2nd) 2. One-way clutch No.1 (F7) *
3. One-way clutch No. 2 (Fp) *
No up-shift (2nd - 3rd) Clutch No. 3 (Cg) *
No up-shift (3rd - 4th) Clutch No. 2 (Cy) *
. 1. Brake No. 1 (B1) *
No up-shift (4th — 5th) 2. Clutch No. 1 (Cy) %
No lock-up or No lock-up off Torque converter clutch AT-34
Harsh engagement (N — D) 1. Clutch No. 1 (Cy) *
9ag - 2. One-way clutch No.3 (F3) *
1. Clutch No. 3 (C3) *
Harsh engagement (N - R) 2. Brake No. 4 (By) *
3. One-way clutch No.1 (F;) *
1. Brake No. 3 (Bg) *
Harsh engagement (1 - 2) 2. One-way clutch No.1 (F1) *
3. One-way clutch No. 2 (Fp) *
Harsh engagement (2 - 3) Clutch No. 3 (Cj) *
Harsh engagement (3 - 4) Clutch No. 2 (Cy) *
1. Brake No. 1 (B1) *
Harsh engagement (4 - 5th) 2. Clutch No. 1 (Cy) %
Harsh engagement (Lock-up) Torque converter clutch AT-34
1. One-way clutch No.1 (F7) *
Slip or shudder (Forward and reverse: After warm-up) 2. Clutch No. 3 (C3) *
3. Torque converter clutch clutch *
Slip or shudder (Particular position: Just after engine starts) Torque converter clutch AT-34
1. Brake No. 4 (By) *
Slip or shudder (R position) 2. One-way clutch No.1 (F1) *
3. Clutch No. 3 (C3) *
) 1. Clutch No. 1 (C4) *
Slip or shudder (1s1) 2. One-way clutch No.3 (Fg) *
1. Clutch No. 1 (C4) *
. 2. Brake No. 3 (Bg) *
Slip or shudder (2nd) 3. One-way clutch No.1 (F1) *
4. One-way clutch No.2 (Fp) *
1. Clutch No. 1 (Cy) *
Slip or shudder (3rd) 2. Clutch No. 3 (C3) *
3. One-way clutch No.1 (F;) *
. 1. Clutch No. 1 (Cy) *
Slip or shudder (4th) 2. Clutch No. 2 (C,) %
1. Clutch No. 2 (Cy) *
Slip or shudder (5th) 2. Clutch No. 3 (C3) *
3. Brake No. 1 (By) *
No engine braking (1st — 4th: D position) Clutch No. 1 (Cq) *
2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION
No engine braking (1st: L position) Brake No. 4 (By) *
No engine braking (2nd: 2 position) Brake No. 2 (By) *
No engine braking (3rd: 3 position) Brake No. 1 (B1) *
Poor acceleration (All positions) Torque converter clutch AT-34
1. Clutch No. 1 (Cy) *
) 2. Clutch No. 3 (C3) *
Poor acceleration (5th) 3. Brake No. 1 (By) %
4. Front planetary gear unit *
Engine stalls when starting off or stopping Torque converter clutch AT-34

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - AUTOMATIC TRANSMISSION

DIB31-02

TERMINALS OF ECM

ECM Terminals

ES ED

N I'E'I—r 0 I'E‘l 0 n rE‘I [a
76|5 4|3|21 |7|6|5|43 2 (1 76|5|4|3|2 1 6|5|><|4|3|2|1X 7—|76|5|4|3|2—|71
17(16|15(14]13|12|11|10| 9 | 8 | |19[18 17|16 15|14 13I1211 109 |8 | |17(16|15|14[13|12[11|10]| 9 |8 16]|15[14|13[12[11|10[ 9| 8|7 17]16 15|14 13|12|11|10| 8| 8
27|26|25|24(23(22|21(20|19|18] |27 (26 2524 23|22(21]|20] |27|26]|25]|24|23|22|21|20(19|18 27126|25|24|123]22(21]|20 |19 (18|17 |25|24] 23(22|21|20]|19]18
34133 32|31|30|29|28 EE EE 31(30]29(28] |32|31 30 29128 35(34|33(32|31 30|29(28 ;E 29|28 27(26
I S | I—
Y A14471
Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)
IG switch ON and shift lever P position 10to 14
P (E9-6) - E1 (E7-1) G-W - BR - - —
IG switch ON and shift lever other than P position Below 1
IG switch ON and shift lever N position 10to 14
N (E9-7) - E1 (E7-1) G-R - BR - : —
IG switch ON and shift lever other than N position Below 1
IG switch ON and Transfer shift lever L position 9to 14
L4 (E8-4) - E1 (E7-1) B-L - BR - - —
IG switch ON and Transfer shift lever other than L position Below 1.5
IG switch ON 9to 14
SNWI (E8-5) - E1 (E7-1) L-R - BR - - -
IG switch ON and Press continuously 2nd start switch Below 1
IG switch ON and shift lever L position 9to 14
L (E8-8) - E1 (E7-1) R-L - BR - - —
IG switch ON and shift lever other than L position Below 1.5
IG switch ON and shift lever 2 and L position 9to 14
2 (E8-9) - E1 (E7-1) G-B - BR - - —
IG switch ON and shift lever other than 2 and L position Below 1.5
IG switch ON and shift lever D and 4 position 9to 14
D (E8-10) - E1 (E7-1) G-Y - BR - - —
IG switch ON and shift lever other than D and 4 position Below 1.5
IG switch ON and shift lever R position 9to 14
R (E8-11) - E1 (E7-1) R-B - BR - - —
IG switch ON and shift lever other than R position Below 1.5
Brake pedal is depressed 75t014
STP (E8-19) - E1 (E7-1) G-W - BR -
Brake pedal is released Below 1.5
IG switch ON and shift lever 3 position 9to 14
3 (E8-20) - E1 (E7-1) G - BR - - —
IG switch ON and shift lever other than 3 position Below 1.5
IG switch ON and shift lever 4 position 9to 14
4 (E8-23) - E1 (E7-1) G-R - BR - - —
IG switch ON and shift lever other than 4 position Below 1.5
IG switch ON and Pattern select switch ” PWR” OFF 9to 14
PWR (E8-28) - E1 (E7-1) L-W - BR - -
IG switch ON and Pattern select switch "PWR” ON Below 1
IG switch ON and Transfer shift lever N position Below 1.5
TFN (E7-11) - E1 (E7-1) Y-G - BR - - =
IG switch ON and Transfer shift lever other than N position 9to 14
. Pulse generation 2
SLU+ (E7-16) - SLU- (E7-15) P-G - B Engine idle speed
reference
IG switch ON Below 1.5
S2 (E6-10) - E1 (E7-1) W - BR 2nd or 3rd gear 9to 14
1st, 4th or 5th gear Below 1.5
IG switch ON 9to 14
S1 (E6-11) - E1 (E7-1) R -BR 1st or 2nd gear 9to 14
3rd, 4th or 5th gear Below 1.5
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DIAGNOSTICS - AUTOMATIC TRANSMISSION
. Pulse generation 1
SLT* (E6-13) - SLT- (E6-12) G-W - G-B Engine idle speed
reference
IG switch ON Below 1.5
SR (E6-15) - E1 (E7-1) G - BR 5th gear 9to 14
1st gear Below 1
. Pulse generation 3
SL2+ (E6-17) - SL2- (E6-16) P-B - P-L Engine idle speed
reference
L Pulse generation 4
SL1+ (E6-19) - SL1- (E6-18) R-L - R-W Engine idle speed
reference
THO2 (E6-24) - E2 (E5-28) L - BR-W ATF temperature: 115°C (239°F) or more Below 1.5
. Pulse generation 6
SP2* (E6-26) - SP2- (E6-34) R-G Vehicle speed 20 km/h (12 mph)
reference
L Pulse generation 5
NT* (E6-27) - NT- (E6-35) L-w Engine idle speed
reference
THO1 (E6-32) - E2 (E5-28) G-Y - BR-W ATF temperature: 115°C (239°F) or more Below 1.5
IG switch ON and shift lever P and N position Below 1.5
NSW (E5-16) - E1 (E7-1) B-W - BR - - —
IG switch ON and shift lever other than P and N position 9to 14
Pulse generation 1
5V ims Reference:
r Item Condition
Terminal SLT+ - SLT-
<= GND Tool setting 5V/DIV, 1ms/DIV
L— | — Vehicle condition Engine idle speed
— ' l ' €00033
N , . Pulse generation 2
5V ims Reference:
I 1 Item Condition
r 1 Terminal SLU+ - SLU-
Tool setting 5V/DIV, 1ms/DIV
- Vehicle condition Engine idle speed
et <« GND
1 1 1 1 1 1 1 000034
, Pulse generation 3
5V 3 1ms Reference:
' Item Condition
Terminal SL2+ - SL2-
bbb o e GND Tool setting 5V/DIV, 1ms/DIV
Vehicle condition Engine idle speed
C42918 C00037
2004 LAND CRUISER (RM1071U)
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DI-395

- SV

1ms|

b 4@ GND

C42919

C00038

Pulse generation 4

-4 GND

C00035

fr+iee GND

13480

C00036

2004 LAND CRUISER (RM1071U)

Reference:
Item Condition
Terminal SL1+ - SL1-
Tool setting 5V/DIV, 1ms/DIV
Vehicle condition Engine idle speed
Pulse generation 5
Reference:
Item Condition
Terminal NT+ - NT-
Tool setting 1V/DIV, 2ms/DIV
Vehicle condition Engine idle speed
Pulse generation 6
Reference:
Item Condition
Terminal SP2+ - SP2-
Tool setting 2V/DIV, 20ms/DIV
Vehicle condition Vehicle speed 20 km/h (12 mph)
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

DIB6C-01

Main Switch Circuit (Cruise Control Switch)

CIRCUIT DESCRIPTION
This circuit carries the -/SET, +/RESUME and Cancel signals (each voltage) to the ECM.

WIRING DIAGRAM

C18 o _ ECM
Combination Switch )
5 29 4 24
—/W L 2> 113 ,' L ,' Id3|I 3 (E8) CCS
n
@) Y]
S L2 L0 [ m
C Z O a/ =
o O O z
m @)
m m > 3
@)
4 —
5 5 1
T2} X2l @
BR IH2 SB IX2 BR BR E7)E1
BR
EC
~——

125774
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DI-999
CRUISE CONTROL SYSTEM

INSPECTION PROCEDURE

Check voltage between terminal CCS of ECM connector and body ground.

PREPARATION:

(@ Remove the ECM with connector still connected.

(b)  Turn ignition switch ON.

CHECK:

Measure voltage between terminal CCS of ECM connector and
body ground, when each of the -/SET, +RES and CANCEL is
turned ON.

OK:
0 125004 Switch Position Voltage
Neutral 9-14V
+IRES 21-4V
-ISET 4-71V
CANCEL 6-10.1V
OK Proceed to next circuit inspection shown on
problem symptom table (See page DI-991).
NG
2 Check main switch continuity.

+/RES

124843

PREPARATION:

(@ Remove steering wheel center pad (See page SR-9).

(b) Disconnect the control switch connector.

CHECK:

(@) Measure resistance between terminals 4 and 5 of cruise
control switch connector when control switch is operated.

2004 LAND CRUISER (RM1071U)

Switch position Resistance (Q)
Neutral o (No continuity)
+/RES 210 - 270
-/SET 560 - 700

CANCEL 1380 - 1700

(b) Check continuity between terminals 4 and 5 of control
switch connector when main switch is held on and off.

OK:

Switch position

Tester connection

Specified condition

OFF

4-5

No continuity

ON

4-5

Continuity

Author :
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NG> Replace control switch.

OK

3 Check harness and connector between ECM and cruise control switch, cruise
control switch and body ground (See page IN-26).

NG> Repair or replace harness or connector.

OK

4 | Check cruise control indicator light (See combination meter.)

NG> Replace combination meter.

OK

Check and replace ECM (See page IN-36).

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

CIRCUIT INSPECTION

DTC P0500/21 | Vehicle Speed Sensor "A”
DTC P0503/23 | Vehicle Speed Sensor "A” Intermittent/Errat-
ic/High

CIRCUIT DESCRIPTION
See page .DI-274

DTC No. DTC Detection Condition Trouble Area
No vehicle speed sensor signal to ECM under following condi- | *Combination meter
P0500/21 tions (a) and (b): (2 trip detection logic) *Open or short in vehicle speed sensor circuit
P0503/23 (a) Park/neutral position switch is OFF RVehicle speed sensor
(b) Vehicle is being driven *ECM
WIRING DIAGRAM
See page .DI-274
INSPECTION PROCEDURE
See page .DI-274
2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

DIB6A-01

DTC P0571/52 | Brake Switch "A” Circuit

CIRCUIT DESCRIPTION

When the brake pedal is depressed, the stop light switch sends a signal to the ECM. When the ECM receives
this signal, it cancels the cruise control.

A fail-safe function is provided so that the cancel functions normally, even if there is a malfunction in the stop
light signal circuit.

The cancel condition is that battery positive voltage is supplied to terminal STP.

When the brake is on, battery positive voltage is normally applied through the STOP fuse and stop light
switch to terminal STP of the ECM, and the ECM turns the cruise control OFF.

If the harness connected to terminal STP has an open circuit, terminal STP will have battery positive voltage
and the cruise control will be turned OFF.

DTC No. Detection Item Trouble Area

HStop light switch

Harness or connector between ECM and stop light switch
circuit

*ECM

P0571/52 Stop light switch circuit.

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS -

CRUISE CONTROL SYSTEM

WIRING DIAGRAM

Engine Control Model

S5 Stop Light Switch Cowl Side J/B LH Cowl Side J/B RH ()
35 26 4 5 19
of (WM 14
+—o o T 2B o [BWe—3@M) gy (EB)STP
31 le 1
GR 2D)&—o~—o1—»(2C BG
10 41
WR 2A )& » 2E
Center J/B
_ 13 9 12
Ja Cowl Side J/B RH —(4E)& »(4C RG ES)YST1-
AILCI A 4 IGN 8 9 15
T R (3B« fo~o}-=CGE ER 4D)«——»(4E
118 Ignition Switch S5 Stop Light Switch
6 O\ 7 4] . 13
B-R IG2 AM2 W-R R-G B-R
Engine Room J/B
1 AM2 9
55 (EOe—{o~o]—3B)
Fusible Link Block
1 JBNo.2 ALT
F16
2 MAIN
l Battery
—
H 125773
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INSPECTION PROCEDURE

HINT:
In case of using the hand-held tester, start the inspection from step 1 and in case of not using the hand-held
tester, start from step 2.

1 | Check stop light switch using hand-held tester.

PREPARATION:
Connect the hand-held tester to the DLC3.
(@ Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main SW ON.
CHECK:
Select the item "STOP LIGHT SW” in the DATA LIST and read its valve displayed.
OK:
Brake pedal depressed: ON
Brake pedal released: OFF

@

2 | Check operation of stop light.

OK Proceed to next circuit inspection shown in
problem symptom table (See page DI-991).

CHECK:
Check that stop light comes on when brake pedal is depressed, and turns off when brake pedal is released.

NG> Check stop light system (See page BE-49).

2004 LAND CRUISER (RM1071U)
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3 | Check voltage between terminal STP/STI- of ECM connector and body ground.

PREPARATION:

(b)  Turn ignition switch ON.
\ CHECK:

O o oo | |

DD,

int] | Eaeanann
‘DnonT,

Do

M W }W{/ _}W{X\ }“‘f leased.

STP OK:

(@ Remove the ECM with connectors still connected.

P mﬂjr _qm M Measure voltage between terminal STP/STI- of ECM connec-
X tor and body ground when the brake pedal is depressed and re-

0 125004 Depressed

10-14V

Released

Below 1V

OK Proceed to next circuit inspection shown in
problem symptom table (See page DI-991).

@

switch, and terminal STI- of ECM and stop light switch (See page

4 | Check wire harness and connector between terminal STP of ECM and stop light

IN-36 ).

NG> Repair or replace harness or connector.

@

Check and replace ECM (See page IN-36).

2004 LAND CRUISER (RM1071U)
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DI-997

DIB6B-01

DTC

P0607/54

Control Module Performance

CIRCUIT INSPECTION

This DTC expresses the internal abnormalities of ECM.

DTC No.

Detection Item Trouble Area

P0607/54

*Cruise control input signal abnormal.
#Stop light switch input signal abnormal.

*ECM

INSPECTION PROCEDURE

Check and replace ECM (See page IN-36).

2004 LAND CRUISER (RM1071U)
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CRUISE CONTROL SYSTEM

DI-1001

DIB6D-01

CRUISE MAIN Indicator Light Circuit

CIRCUIT DESCRIPTION

When the cruise control main switch is turned ON, CRUISE MAIN indicator light lights up.

INSPECTION PROCEDURE

1 Perform Active Test of hand-held tester.

PREPARATION:

Connect the hand-held tester to the DLC3.

CHECK:

Check the cruise indicator of the combination meter using Active Test.

OK:

Description

Tester display

Check condition

CRUISE Indicator light

CRUISE INDIC

ON/OFF

@

OK Proceed to next circuit inspection shown on
problem symptom table (See page DI-991).

Check and replace combination meter.
(See page IN-36).
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CUSTOMER PROBLEM ANALYSIS CHECK

DI26S-20

| CRUISE CONTROL SYSTEM Check Sheet | Inspector’s name:
Registration No.
Customer’s Name Registration Year
Frame No.
Date of Vehicle / / Odometer Reading km
Brought in Mile
Date of Problem / /
Occurrence
Condition of
Frequency ' . , . .
Problem Occurrence | Problem Occurs? Continuous Intermittent ( Times a day)
Vehicle Speed when km
Problem Occurred Mile
Auto cancel * Driving condition
occurs O City driving [ Freeway [ Uphill [ Down hill
% After cancel occurred, did the driver activate cruise control
again?

[1Yes [1No

[J Cancel does not | [J With brake ON
occur [ Except D position shift
[J When control SW turns to CANCEL position

Symptoms ] Cruise cgntrol ] Sl!p to acceleratl.on S|.de
malfunction [ Slip to deceleration side
] Hunting occurs
] O/D cut off does not occur
[J O/D does not return
1 Switch [JSET [JACCEL COAST RESUME CANCEL
malfunction = = =
[ Cruise main
indicator light [0 Remains ON (0 Does not light up [ Blinks
1st Time ] Normal Code ] Malfunction Code (Code )
DTC Check
2nd Time ] Normal Code (] Malfunction Code (Code )

2004 LAND CRUISER (RM1071U)
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DIAGNOSTIC TROUBLE CODE CHART

If a malfunction code is displayed during the DTC check, check the circuit listed for that code in the table
below and proceed to the appropriate page.

DI26U-32

ircuit Inspection rouble Area
(See Page) P
P0500/21 o
Vehicle Speed Sensor "A” #Combination meter
(D1-992) #*Open or short in vehicle speed sensor circuit
P0503/23 Vehicl q | ittent/Erratic/Hiah RVehicle speed sensor
(DI-992) ‘ehicle Speed Sensor ntermittent/Erratic/Hig XECM
PO571/52 ke Suiteh A" Giroui zthortl.inhitophiighht switch circuit
rake Switc| ircui op light switc
(DI-993) plg
*ECM
P0607/54 Control Module Performance *ECM
u
(DI1-997)

2004 LAND CRUISER (RM1071U)
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CRUISE CONTROL SYSTEM
HOW TO PROCEED WITH TROUBLESHOOTING

Troubleshoot in accordance with the procedure on the following page.

( Vehicle Brought to WorkshopD
ltems inside //__// are titles of pages in this
@ manual with the page number indicated in the
1 /J Customer Problem Analysis // ?Oortt;’;‘aﬁg;tigi‘- Ianaﬁgﬁ;he indicated pages
/ P. DI-980 J P '

2 fICheck and Clear DTC (Pre check)/

/A P. DI-981 /
@ Symptom does not occur >4// Symptom Simulation /
/ /

3 Problem Symptom Confirmation [
P. IN-26

3

Symptom occurs <

5 / DTC Check //I Normal code

f/ P.DI-981 /

ﬂ Malfunction code
6/ DTC Chart / / /Problem Symptom Table /
/! /' P D991 /)

P. DI-988

[ v —

Input Signal Check
/chwt Inspection P 9 // Parts Inspection
DI- 1001 /

A P. DI-992 -

14 U
|denuf|cat£1 of Problem
// Repair //

@ NG

101 confirmation Test [ i ) .
Step 2, 5, 8, 10: Diagnostic steps permitting the use
! | OK of the hand-held tester.

End

2004 LAND CRUISER (RM1071U)
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PARTS LOCATION

Engine Room R/B

/ ?J \ *AMZ Fuse

Stop Light SW Cruise main SW

Cowl Side J/B LH
* STOP Fuse

125789
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DIAGNOSTICS CRUISE CONTROL SYSTEM
Hand-held tester PRE-CH ECK
: 1. DIAGNOSIS SYSTEM
(@) Description
ECM controls the function of cruise control on this vehicle.
Data of the cruise control or DTC can be read from DLC3
of the vehicle. When a trouble occurs on cruise control,
Check CRUISE MAIN indicator does not light up but DTC
DLG3 e inspection is performed. .

C 124672 Therefore when there seems to be a trouble on cruise
control, use hand-held tester or SST to check and trou-
bleshoot it.

(b) Check the DLC3.

D}l
[

$2i3r;l§5]6‘718§1]

|9 101112113)141516]

The vehicle’s ECM uses ISO 9141-2 for communication.
The terminal arrangement of DLC3 complies with SAE
J1962 and matches the 1SO 9141-2 format.

DLC3
A04550
Terminal No. Connection/Specified Condition Condition
4 Chassis Ground ~ Body Ground/1 or less Always
13 TC ~ Body Ground/9 - 14 V Always

2004 LAND CRUISER (RM1071U)

HINT:

If your display shows "UNABLE TO CONNECT TO VEHICLE”
when you have connected the cable of the hand-held tester to
DLC3, turned the ignition switch ON and operated the hand-
held tester, there is a problem on the vehicle side or tool side.

*

*

If communication is normal when the tool is connected to
another vehicle, inspect DLC3 on the original vehicle.

If communication is still not possible when the tool is con-
nected to another vehicle, the problem is probably in the
tool itself, so consult the Service Department listed in the
tool’'s instruction manual.
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124683

Indicator Light

1.5 sec. 0.5 sec.

Ll

ON—‘

L

OFF

BE4034

CG

Tl sl [ol]
[ ]

|9 1011121131415 16|

A04550

Normal Code

0.25 sec.

0.25 sec.
ON |||
OFF
Malfunction codes 52

0.5 sec.
0.5 sec. L6 o % 25 sec.
. }9 .
OFF—— U -
Code 52

103610

2004 LAND CRUISER (RM1071U)

DIAGNOSTICS CRUISE CONTROL SYSTEM
(c) Check the indicator.
"CRUISE L .
MAIN” (1) Turn the ignition switch to ON.
Indicator (2) Check that the CRUISE MAIN indicator light comes
light on when the cruise control main switch is turned

ON, and that the indicator light goes off when the
main switch is turned OFF.
HINT:
If the indicator check result is not normal, proceed to trouble-
shooting (See page BE-2) for the combination meter
section.
(d) Check the DTC.
HINT:
If a malfunction occurs in the speed sensor or stop light switch,
etc. during cruise control driving, the ECM actuates AUTO
CANCEL of the cruise control and turns ON and OFF the
CRUISE MAIN indicator light to inform the driver of a malfunc-
tion. At the same time, the malfunction is stored in memory as
a diagnostic trouble code.

(e) Output DTC using diagnosis check wire.
(1) Turn the ignition switch ON.
(2) Using SST, connect terminals Tc and CG of DLC3.
SST 09843-18040
(3) Read the DTC on the CRUISE MAIN indicator light.
HINT:
* If the DTC is not output, inspect the diagnosis circuit.

*  As an example, the blinking patterns for codes; normal 52
are shown in the illustration.
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Hand-held tester

124672

2.
(@)
(b)

HINT:
Hand

USING HAND-HELD TESTER

Hook up the hand-held tester to the DLC3.

Monitor the ECU data by following the prompts on the tes-
ter screen.

-held tester has a "Snapshot” function which records the

monitored data.
Please refer to the hand-held tester operator’s manual for fur-

ther details.
3. DTC CLEARANCE
(@ The following actions will erase the DTCs and freeze
frame data.
(1) Operating the hand-held tester to erase the codes
(See the hand-held tester instruction book for oper-
ating instructions.).
(2) Disconnecting the battery terminals or EFI fuse.
(b)  After completing repairs, the DTC retained in memory can
be cleared by removing the EFI fuse for 10 seconds or
more with the ignition switch off.
(c) Check that the normal code is displayed after connecting
the fuse.
4, DATA LIST
HINT:

According to the DATA LIST displayed by the hand-held tester,

you ¢

an read the value of the switch, sensor, actuator and so

on without parts removal. Reading the DATA LIST as a first step
of troubleshooting is one of the method to shorten the labor

time.
(@) Connect the hand-held tester to the DLCS3.
(b)  Turn the ignition switch ON.
(c) According to the display on tester, read the "DATA LIST".
Item Measurement item/Display Normal Condition Diagnostic Note
(Range)
Vehicle speed/
VEHICLE SPD min.: 0 km/h (0 mph)max.: 255 [ Actual vehicle speed
km/h (158 mph)
Vehicle speed/
MEMORY SPD min.: 0 km/h (0 mph)max.: 255 [ Actual vehicle speed
km/h (158 mph)
Throttle operating angle/
THROTTLE min.: 0 km/h (0 mph)max.: 125 [ Actual vehicle speed

km/h ( mph)

CRUISE CONTROL

Cruise control

ON: Cruise control is SET
OFF: Cruise control is UNSET

MAIN SW (MAIN)

Main switch
(Main CPU)

ON: Main switch (Main CPU) is
SET

OFF: Main switch (Main CPU) is
UNSET

2004 LAND CRUISER (RM1071U)
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ON: Main switch (Sub CPU) is
Main switch SET
MAIN SW B -
SW (SUB) (Sub CPU) OFF: Main switch (Sub CPU) is
UNSET
ON: Switch ready (Main CPU) is
Switch ready SET
READY M . -
ces (Main CPU) OFF: Switch ready (Main CPU) is
UNSET
ON: Switch ready (Sub CPU) is
Switch ready SET
CCS READY S -
(Sub CPU) OFF: Switch ready (Sub CPU) is
UNSET
ON: Switch indicator (Main CPU)
Switch indicator is ON
INDICATOR M . -
ces CATO (Main CPU) OFF: Switch indicator (Main CPU)
is OFF
ON: Switch indicator (Sub CPU) is
Switch indicator ON
CCS INDICATOR S -
(Sub CPU) OFF: Switch indicator (Sub CPU)
is OFF
CANCEL SW CANCEL switch ON: CANCEL switch is SET
swite OFF: CANCEL switch is UNSET )
ON: SET/COAST switch is SET
SET/COAST SW SET/COAST switch OFF: SET/COAST switch is UN- -
SET
. ON: RES/ACC switch is SET
RES/ACC SW RES/ACC switch -

OFF: RES/ACC switch is UNSET

STP LIGHT SW2-M

Stop light SW signal (Main CPU)

ON: Brake pedal depressed
OFF: Brake pedal released

STP LIGHT SW2-S

Stop light SW signal (Sub CPU)

ON: Brake pedal depressed
OFF: Brake pedal released

STP LIGHT SW1-M

Stop light SW signal (Sub CPU)

ON: Brake pedal depressed
OFF: Brake pedal released

SHIFT D POS

Shift D position

ON: Shift is D position
OFF: Shift is except D position

(1)
(2)

(1) 3)

N (4)

124838

2004 LAND CRUISER (RM1071U)

5. PROBLEM SYMPTOM CONFIRMATION (ROAD TEST)
(@ Inspect the SET switch.

Push the main switch ON.

Drive at a desired speed [40 km/h (25 mph) or high-
er].

Press the control switch to the -/SET.

After releasing the switch, check that the vehicle
cruises at the desired speed.
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1)

|

H 124838
)
W
H 124838
)
W
;

124838

2004 LAND CRUISER (RM1071U)

(b)

(€)

(d)

Inspect the ACCEL switch.

(1)
(2)

®3)

(4)

Push the main switch button to ON.

Drive at a desired speed [40 km/h (25 mph) or high-
er].

Check that the vehicle speed increases while the
control switch is pulled up to +/RES, and that the ve-
hicle cruises at the set speed when the switch is re-
leased.

Momentarily press the control switch upward to the
+/RES and then immediately release it. Check that
the vehicle speed increases by about 1.5 km/h
(Tap-up function).

Inspect the COAST switch.

(1)
(2)

(3)

(4)

Push the main switch button to ON.

Drive at a desired speed [40 km/h (25 mph) or high-
er].

Check that the vehicle speed decreases while the
control switch is push down to -/SET, and the ve-
hicle cruises at the set speed when the switch is re-
leased.

Momentarily press the control switch downward to
-/SET, and then immediately release it. Check that
the vehicle speed decreases by about 1.5 km/h
(Tap-down function).

Inspect the CANCEL switch.

(1)
(2)

(3)

Push the main button to ON.
Drive at a desired speed [40 km/h (25 mph) or high-
er].
When operating one of the followings, check that
the cruise control system is cancelled and that the
normal driving mode is reset.

*  Depress the brake pedal

*  Shift to except D position

*  Push the main switch button to OFF
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%  Pull the cruise control switch to CANCEL
(e) Inspect the RESUME switch.

124838

(2), (7)

124838

2004 LAND CRUISER (RM1071U)

6.

HINT:
*

*

(@)

(1)
(@)

()

(4)

Push the main switch button to ON.
Drive at a desired speed [40 km/h (25 mph) or high-
er].
When operating one of the followings, check that
the cruise control system is cancelled and that the
normal driving mode is reset.

*  Depress the brake pedal

*  Shift to except D position

* Press the main switch button to OFF
After the control switch is pulled up to +/RES at the
driving speed of more than 40 km/h (25 mph), check
that the vehicle restores the speed before the can-
cellation.

INPUT SIGNAL CHECK

For check No.1 - No. 3

Turn the ignition switch to ON.
For check No. 4

Jack up the vehicle.

Start the engine.
Shift to D position

Check the input signal

(1)

(2)
(3)

(4)
(5)
(6)

(7)

Keep the main switch to -/SET or +/RES position
and hold it down or hold it up.

Press the switch button to ON.

Check that the CRUISE mainindicator light blinks
twice or 3 times repeatedly after 3 seconds.

Turn the -/SET or +/RES switch to OFF.

Operate each switch as listed in the table below.
Read the blinking pattern of the CRUISE main indi-
cator light.

After performing the check, turn the main switch
button to OFF.

Author : Date : 1179



DI-987

DIAGNOSTICS - CRUISE CONTROL SYSTEM

HINT:
When 2 or more signals are input to the ECM, the lowest num-
bered code will be displayed first.

No. Operation Method

CRUISE Main Indicator Light

inki Diagnosi
Blinking Pattern agnosis

1 |Turn -/SET switch ON

Light

0.5 sec. (_,|<_,| 0.5 sec.

ON -/SET switch circuit
is normal
OFF

2 |Turn +/RES switch ON

Light

ON -~ . L
| | | | | | | | | | | +/RES switch circuit
OFF is normal

Turn CANCEL switch ON

3 |Depress brake pedal
(Turn stop lamp switch assy ON)

. CANCEL switch circuit
ON Switch OFF is normal

Switch ON

Stop light switch circuit
is normal

Shift to except D position
(Turn PNP switch OFF)

PNP switch circuit is
Switch OFF normal

124838

2004 LAND CRUISER (RM1071U)

7. INPUT SIGNAL CHECK
(Using hand-held tester)

(@ Connect the hand-held tester to DLC3.

(b) Check the control switch (MAIN, CANCEL, SET/COAST,
RES/ACC).
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DI-991

PROBLEM SYMPTOMS TABLE

DI26X-37

Symptom Suspect Area See page
1. Input Signal Circuit DI-997
) ; 2. Vehicle Speed Sensor Circuit DI-992
SET not occurring or CANCEL occurring. ) ) o
. 3. Stop Light Switch Circuit DI-993
(DTC is Normal) . . L
4. Park/Neutral Position Switch Circuit
5. ECM IN-36
SET not occurring or CANCEL occurring.
. 1. ECM IN-36
(DTC is not output)
Actual vehicl d deviat b below th ; q 1. Input Signal Circuit DI-997
ctual vehicle speed deviates above or below the set speed. 2 ECM IN-36
Gear shifting occurs frequently between 3rd and O/D when driving
. . 1. ECM IN-36
on uphill road. (Hurting)
Cruise control not cancelled, even when brake pedal is de- 1. Stop Light Switch Circuit DI-993
pressed. 2. ECM IN-36
Cruise control not cancelled, even when transmission is shifted to | 1. Park/Neutral Position Switch Circuit
"N" position. 2. ECM IN-36
Control switch does not operate. 1. Cruise Control Switch Circuit DI-998
(+/SET, +/RES, CANCEL not possible) 2. ECM IN-36
SET possible at 40 km/h (25 mph) or less, or CANCEL does not 1. Input Signal Circuit DI-997
operate at 40 km/h (25 mph) or less. 2. ECM IN-36
Poor response is ACCEL and RESUME modes. 1. ECM IN-36
O/D does not resume, even though the road is not uphill. 1. ECM IN-36
DTC memory is erased. 1. ECM IN-36
DTC is not output, or is output when should not b 1. Diagnosis Circuit )
is not output, or is output when should not be. 2 ECM IN-36
Cruise MAIN indicator liaht ins ON o falls to light 1. Input Signal Circuit DI-997
ruise indicator light remains or falls to light up. 2 ECM IN-36
Cruise MAIN indicator light does not light up. 1. Cruise MAIN indicator Light Circuit DI-1001

2004 LAND CRUISER (RM1071U)
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DI3CH-17

TERMINALS OF ECM

‘|_|-E-|_r N FE'I—I_ _I—I'E'l—r 0 rE‘l 0 n
76|5|4|3|21 |7|S|5|4 3| |21 76|5|4|3|2 1 6|5| |4|3|2|1—7—|76|5|4|3|2—|71
17|16|15[14|13]12|11|10| 9| 8 19(18(17|16|15[14[13|12|11[10(9 |8 | |17|16|15(14|13|12|11[10|9 |8 16(15|14|13[12[11|10| 8|8 | 7 — |17|16]|15]|14[13[12|11|10| S [ 8
27|26|25(24|23|22|21|20|19]| 18] |27 |26 25|24 23|22|21|20| |27 |26]|25]|24 [23|22|21]|20|19]|18 27|26|25(24|23|22(21|20 [19]|18[17] [25|24 23|22|21|20[18|18
34|33 32(31|30|29| 28] ;3_4 55 31)30|29|28] |32|31 30 29(28 35|34(33|32|31 30)28(28 ?5 29|28 27|26
| | I | | I
Y 125003
Symbols (Terminals No.) Wiring Color Condition Specified condition
STP o E1 Depress brake pedal 10-16V
G-W « BR
(E8-19 ~ ET7-1) Release brake pedal Below 1V
Ignition switch ON 10-16V
Ignition switch ON 36-72V
CANCEL switch hold ON R
Ignition switch ON 21-49V
-/SET switch hold ON ' '
CCS - E1
E8-24 E7-1 L - BR Ignition switch ON 07-26V
(E8-24 - E7-D) +/RES switch hold ON e
Ignition switch ON Below 1V
Main switch OFF elow
Ignition switch ON 10-14V
Main switch ON ’
ST1- o E1 Depress brake pedal Below 1V
R-G - BR
(E8-12 » ET7-1) Release brake pedal 10-14V

2004 LAND CRUISER (RM1071U)
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DIB2X-02

ECM Power Source Circuit

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to terminal IGSW of the ECM and
the EFI or ECD relay control circuit in the ECM sends a signal to terminal MREL of the ECM switching on

the EFI or ECD relay.
This signal causes current to flow to the coil, closing the contacts of the EFI or ECD relay and supplying pow-

er to terminal +B of the ECM.

2004 LAND CRUISER (RM1071U)
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WIRING DIAGRAM
Cowl Side J/B RH J/B No. 4 ECM
J4 )
Jic an |4 IGN 8| on |2 1| o 9
—{3E 3E - 4D 4 }——(E9) IGSW
A A
118 Cowl Side J/B LH
Ignition SW a1 10
B-R o\o W-R oF oA W-R
6[ic2 Am2| 7
B-Y > 30 B-Y (—\1
2A 2D (E9 ) +B
Engine Room J/B
B-G 1 AM2 9 W-R
EFlorECDNo.1 71
1B
Engine Room R/B B-Y
EFI or ECD Relay
B-Y J/B No. 5
(D& (]
BW 15 2 B-W 8
1 X1y 1 - 5D 5C}——E9 ] MREL
(D& o1, (D
2
Engine Room J/B
44 43 1
MAIN : .
% W-B 1B 1A W-B BR E7 ) E1l
F15
FL Block
::-_ Battery £ £
T v v
- e e
C A19975
2004 LAND CRUISER (RM1071U)
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INSPECTION PROCEDURE

1 | Check voltage between terminals +B and E1 of ECM connectors.

PREPARATION:
E1(-) Turn the ignition switch ON.
ED CHECK:
TE) e EED Measure the voltage between terminals +B and E1 of the ECM
LRI ARRENES SENSN)
EERRRENEE \FEFREOER connectors.
*V;—“ A - OK
{ \W{ Voltage: 9to 14 V
+B (+)
P At9521 ECM Connector AL9629 OK Proceed to next circuit inspection shown on
problem symptoms table (See page BE-2).

NG

2 | Check for open in harness and connector between terminal E1 of ECM and body
ground (See page IN-36).

NG> Repair or replace harness or connector.

OK

3 | Check voltage between terminal IGSW of ECM connector and body ground.

PREPARATION:
Turn the ignition switch ON.

CHECK:
_f;_;?.%;; [@ ‘ ”_mT; Measure the voltage between terminal IGSW of the ECM con-
RRRRRRRRE: M:_]\fm.u‘m [ REpRREv e nector and body ground.
_\LIJLI A t‘\IIIH L_LJA LL/ OK
W W Voltage: 9 to 14 V
IGSW (+)
ECM
P A19521 CM Connector A19629 OK> Go to step 6.
NG

2004 LAND CRUISER (RM1071U)
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4 Check IGN fuse.

PREPARATION:
Remove the IGN fuse from the cowl side J/B RH.
CHECK:
Check the continuity of the IGN fuse.
OK:
Continuity

Cowl Side

N NG Check for short in all harness and components
A19978
connected to IGN fuse.

@

5 | Check ignition switch (See page BE-29).

@

Check and repair harness and connector be-
tween battery and ignition switch, and igni-
tion switch and ECM (See page IN-36).

NG> Replace ignition switch.

6 | Check voltage between terminal MREL of ECM connector and body ground.

PREPARATION:
Turn the ignition switch ON.
CHECK:
_ﬁ /ﬁ___— Tﬁﬁﬂ‘? Measure the voltage between terminal MREL of the ECM con-
HHJHM 5%} HHH nector and body ground.
— R OK:
\?\U« \W( W Voltage: 9to 14 V
MREL(+)
- ECM Connector AL962 NG> Replace ECM (See page SF-60).

@

2004 LAND CRUISER (RM1071U)
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7 | Check EFI or ECD No. 1 fuse of engine room J/B.

PREPARATION:

Engine Room J/B:

Qe /™ Remove the EFI or ECD No. 1 fuse from the engine room J/B.
0ol CHECK:
| DDD%%DE[}]D Check continuity of EFI or ECD No. 1 fuse.
a0 o OK:
D'j DDDDDHDDDDDDDD Continuity
(1 CJnoonUn oonoonn

N EFl or ECD No. 1 FUSE ;0076 connected to EFI or ECD No. 1 fuse.

o] T IN Lot 1] NG> Check for short in all harness and components

8 | Check EFI or ECD relay (See page SF-38).

@

9 [ Check for open and short in harness and connector between terminal MREL of
ECM and body ground (See page IN-36).

NG> Replace EFI or ECD relay.

NG> Repair or replace harness or connector.

@

Check and repair harness or connector be-
tween EFIl or ECD No. 1 fuse and battery
(See page IN-36).

2004 LAND CRUISER (RM1071U)
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DIB2Y-02

Fuel Pump Control Circuit

CIRCUIT DESCRIPTION

Refer to DTC P0230 on page DI-162 .
WIRING DIAGRAM
Refer to DTC P0230 on page DI-162 .

INSPECTION PROCEDURE
Hand-held tester:

1 | Check fuel pump operation (See page SF-7).

OK> Go to step 8.
NG \

2 | Connect hand-held tester, and check operation of fuel pump relay.

PREPARATION:

(@) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.

(c) Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / FUEL PUMP / SPD.
CHECK:

Check the operation of the fuel pump relay when it is switched ON and OFF by the hand-held tester.
OK:

Operating noise can be heard from the relay.

OK> Go to step 4.
NG \

3 | Check operation of fuel pump relay (See page  SF-40).

NG> Replace fuel pump relay.

2004 LAND CRUISER (RM1071U)
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4 [ Check fuel pump (See page SF-7).

NG> Repair or replace fuel pump.

@

5 [ Check circuit opening relay (See page  SF-39).

NG> Replace circuit opening relay.

@

6 | Check for open in harness and connector between EFI or ECD relay and fuel
pump, and fuel pump and body ground (See page IN-36).

NG> Repair or replace harness or connector.

2004 LAND CRUISER (RM1071U)
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7 | Check voltage between terminal FC and E1 of ECM connector.

PREPARATION:
FC(+) Turn the ignition switch ON.

N CHECK:
_::TWJ- =0 b= ; Measure the voltage between terminal FC of the ECM connec-
jHE M_;]W BB ey tor and body ground.

W = |«
W Voltage: 9to 14 V

b Atss21 ECM Connector AL9629 NG \ | Check for open in harness and connector be-
tween battery and FC terminal of ECM (See page

IN-36).
OK \

Proceed to problem symptoms table
(See page DI-48).

8 [ Check fuel pump resistor (See page SF-42).

@

Check for open in harness and connector between circuit opening relay and fuel pump resistor,
and fuel pump resistor and fuel pump (See page  IN-36).

NG> Replace fuel pump resistor.

2004 LAND CRUISER (RM1071U)
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OBD Il scan tool (excluding hand-held tester):

1 | Check operation of fuel pump (See page SF-7).

OK> Go to step 7.

G

#

2 | Check operation of fuel pump relay (See page  SF-40).

NG> Replace fuel pump relay.

O

G

3 [ Check fuel pump (See page SF-7).

NG> Repair or replace fuel pump.

O

G

4 | Check circuit opening relay (See page  SF-39).

NG> Replace circuit opening relay.

OK

G

5 | Check for open in harness and connector between EFI or ECD relay and fuel
pump, and fuel pump and body ground (See page IN-36).

NG> Repair or replace harness or connector.

2004 LAND CRUISER (RM1071U)
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6 | Check voltage between terminal FC of ECM connector and body ground.

PREPARATION:
FC(+) Turn the ignition switch ON.

\] CHECK:
_::TWJ- = .;'“ 'M\;. Measure the voltage between terminal FC of the ECM connec-
jHE M_;]W I ey tor and body ground.

SR | =
W Voltage: 9to 14 V

o ECM Connector A19629 NG \ | Check for open in harness and connector be-
tween battery and FC terminal of ECM (See page

IN-36).
OK \

Proceed to problem symptoms table
(See page DI-48).

7 | Check fuel pump resistor (See page SF-42).

@

Check for open in harness and connector between circuit opening relay and fuel pump resistor,
fuel pump resistor and fuel pump (See page  IN-36).

NG> Replace fuel pump resistor.

2004 LAND CRUISER (RM1071U)
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DIC2V-01

MIL Circuit

CIRCUIT DESCRIPTION

If the ECM detects a trouble, the MIL lights up. At this time, the ECM records a DTC in the memory.

WIRING DIAGRAM

10 Al wR
2A 2E
ECM
W-R , \
7
AMZ 16 s |8 2| U
9(1B 20Q 2D (B9 )W
Ignition
Switch
Engine GI 1G2 Combination
AM2 Room Al BR 11 (C13 Meter
R/B Ja
Tl
A|B-R
1(1C 4( 3E)
B-G Cowl Side - Ma!function
2 (F15 J/B RH i ~ [Indicator
P4 = Lamp
< | Fusible Link \ J
< Block
g‘
Q) 10 (C12
1 | Battery SB
T
C B A21366
2004 LAND CRUISER (RM1071U)
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INSPECTION PROCEDURE
HINT:
Troubleshoot each trouble symptom in accordance with the chart below .

MIL remains on Start inspection from step 1
MIL does not light up Start inspection from step 3
1 Clear DTC.

(@) Connect the hand-held tester or the OBD Il scan tool to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester or the OBD Il scan tool main switch ON.
(c) Readthe DTC (See page DI-3).
(d) Clear the DTC (See page DI-3).
(e) Check that MIL does not light up.
Standard: MIL does not light up

@

2 | Check harness and connector (Check for short in wire harness).

OK Repair circuit indicated by output code
(See page DI-36).

(@) Disconnect the E9 ECM connector.

(b)  Turn the ignition switch ON.

(c) Check that MIL does not light up.
Standard: MIL does not light up

ECM Connector  p10s3 OK> Replace ECM (See page SF-60).

@

Check and repair harness and connector be-
tween combination meter and ECM (See page
IN-36 ).

2004 LAND CRUISER (RM1071U)
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3 | Check that MIL lights up.

Check that MIL lights up when turning the ignition switch ON.

Standard: MIL lights up
OK> System OK.

@

4 | Inspect combination meter assy (MIL circuit).

See the combination meter troubleshooting on page BE-63 .

sembly.

NG> Repair or replace bulb or combination meter as-

Check and repair harness and connector be-
tween combination meter and ECM (See page
IN-36 ).

2004 LAND CRUISER (RM1071U)
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CIRCUIT INSPECTION

zzzzzzzz

DTC P0031 | Oxygen Sensor Heater Control Circuit Low
(Bank 1 Sensor 1)

DTC P0032 | Oxygen Sensor Heater Control Circuit High
(Bank 1 Sensor 1)

DTC P0037 | Oxygen Sensor Heater Control Circuit Low
(Bank 1 Sensor 2)

DTC P0038 | Oxygen Sensor Heater Control Circuit High
(Bank 1 Sensor 2)

DTC P0O051 | Oxygen Sensor Heater Control Circuit Low
(Bank 2 Sensor 1)

DTC P0052 | Oxygen Sensor Heater Control Circuit High
(Bank 2 Sensor 1)

DTC P0O057 | Oxygen Sensor Heater Control Circuit Low
(Bank 2 Sensor 2)

DTC P0O058 | Oxygen Sensor Heater Control Circuit High

(Bank 2 Sensor 2)

Author : Date :
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CIRCUIT DESCRIPTION

To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three-way cata-
Iytic converter is used, but for the most efficient use of the three-way catalytic converter, the air-fuel ratio
must be precisely controlled so that it is always close to the stoichiometric air-fuel ratio.

The heated oxygen sensor has the characteristic which its output voltage changes suddenly in the vicinity
of the stoichiometric air-fuel ratio. This characteristic is used to detect the oxygen concentration in the ex-
haust gas and provide the ECM with feedback to control the air-fuel ratio.

When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the heated
oxygen sensor informs the ECM of the LEAN condition (low voltage, i.e. less than 0.45 V).

When the air-fuel ratio is RICHER than the stoichiometric air-fuel ratio, the oxygen concentration in the ex-
haust gas is reduced and the heated oxygen sensor informs the ECM of the RICH condition (high voltage,
i.e. more than 0.45 V). The ECM judges by the voltage output from the heated oxygen sensor whether the
air-fuel ratio is RICH or LEAN and controls the injection time accordingly. However, if malfunction of the
heated oxygen sensor causes output of abnormal voltage, this disables the ECM for performing an accurate
air-fuel ratio control. The heated oxygen sensors include a heater which heats the zirconia element. The
heater is controlled by the ECM. When the intake air volume is low (the temperature of the exhaust gas is
low) current flows to the heater to heat the sensor for accurate oxygen concentration detection.

Atmosphere @
3 :-:-:~ ;

Ideal Air-Fuel Mixture
¥ Housin

Platinum Electrode \\

Solid Electrolyte
(Zirconia Element)

Platinum Electrode
Heater
Coating (Ceramic)

Output Voltage

|

Richer - Air Fuel Ratio - Leaner

P20302
FI7210

Exhaust Gas

A00798

HINT:
The ECM provides a pulse width modulated control circuit to adjust current through the heater. The heated

oxygen sensor heater circuit uses a relay on the B+ side of the circuit.

Reference (Bank 1 Sensor 1 System Drawing) :
ECM
EFI or ECD Relay Heated Oxygen Sensor
From HT1A
OO0 oa Ve
Battery  grjor ECD EFI or ECD
Fuse No. 1 Fuse No. 2 OX1A
Duty
E2 Control
roun

Ground MREL
Y A21040
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DTC No. DTC Detecting Condition Trouble Area
P0031 *Open in heater circuit of heated oxygen sensor
P0037 Heater current is 0.25 A or less when the heater operates with | AHeated oxygen sensor heater
P0051 more than 10.5 V positive battery voltage *EFI or ECD relay
P0057 *ECM
P0032 *Short in heater circuit of heated oxygen sensor
P0038 When heater operates, heater current exceeds 2.0 A *Heated oxygen sensor heater
P0052 EF| or ECD relay
P0058 *ECM
HINT:
* Bank 1 refers to bank the includes cylinder No. 1.
* Bank 2 refers to bank that does not includes cylinder No. 1.
*  Sensor 1 refers to the sensor closer to the engine assembly.
*  Sensor 2 refers to the sensor farther away from the engine assembly.

MONITOR DESCRIPTION

The sensing portion of the heated oxygen sensor has a zirconia element which is used to detect oxygen
concentration in the exhaust. If the zirconia element is at the proper temperature and difference of the oxy-
gen concentration between the inside and outside surface of sensor is large, the zirconia element will gener-
ate voltage signals. In order to increase the oxygen concentration detecting capacity in the zirconia element,
the ECM supplements the heat from the exhaust with heat from a heating element inside the sensor. When
current in the sensor is out of the standard operating range, the ECM interprets this as a fault in the heated
oxygen sensor and sets a DTC.

Example:

The ECM will set a high current DTC if the current in the sensor is more than 2.0 A when the heater is OFF.
Similarly, the ECM will set a low current DTC if the current is less than 0.25 A when the heater is ON.
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Heated oxygen sensor heater current bank 1

P0031
sensor 1 (Low current)
Heated oxygen sensor heater current bank 1

P0032 -
sensor 1 (High current)
Heated oxygen sensor heater current bank 1

P0037
sensor 2 (Low current)
Heated oxygen sensor heater current bank 1

P0038 )
sensor 2 (High current)

Related DTCs

POO51 Heated oxygen sensor heater current bank 2
sensor 1 (Low current)
Heated oxygen sensor heater current bank 2

P0052 )
sensor 1 (High current)
Heated oxygen sensor heater current bank 2

P0057
sensor 2 (Low current)
Heated oxygen sensor heater current bank 2

P0058 )
sensor 2 (High current)

Main sensors/components Heated oxygen sensor
Required sensors/components -
Related sensors/components Vehicle speed sensor
Frequency of operation Continuous
Duration 0.3 sec.
P0031, P0037, P0051, P0057: 1 driving cycle
MIL operation .
P0032, P0038, P0052, P0058: Immediate
Sequence of operation

TYPICAL ENABLING CONDITIONS

Specification

Item

Minimum Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

P0031, P0037, P0O051, PO057 (Low current):

Either of the following conditions is met: AorB

A. Following conditions are met: 1,2,3,4and5

1. Time after engine start 250 sec. 500 sec.
2. Battery voltage 105V -

3. Vehicle speed - 90 km/h (56 mph)
4. Misfire Not detected

5. Pass/Fail detection in this driving cycle Not detected

B. Following conditions are met: 1,2,3,4and5

1. Time after engine start 500 sec. -

2. Battery voltage 105V -

3. Vehicle speed 40 km/h (25 mph) -

4. Misfire Not detected

5. Pass/Fail detection in this driving cycle Not detected

P0032, P0038, P0052, P0O058 (High current):

Intrusive heating is OFF
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TYPICAL MALFUNCTION THRESHOLDS
Detection Criteria | Threshold
P0031, P0037, P0051, PO057 (Low current):
Heated oxygen sensor heater current | Less than 0.25 A (at 0.3 sec. after heater "ON")
P0032, P0038, P0052, P0058 (High current):
Heated oxygen sensor heater current | More than 2.0 A (while intrusive heating is OFF)

COMPONENT OPERATING RANGE

Parameter Standard Value

Heated oxygen sensor heater current under the following
conditions:

(a) Engine has been warmed up 04t01.0A
(b) Engine is idling

(c) Battery voltage is 11 to 14 V

MONITOR RESULT

The detailed information is described in “CHECKING MONITOR STATUS” (see page DI-3).
*  TID (Test Identification) is assigned to each emission-related component.
*  TLT (Test Limit Type):
If TLT is O, the component is malfunctioning when the test value is higher than the test limit.
If TLT is 1, the component is malfunctioning when the test value is lower than the test limit.
* CID (Component Identification) is assigned to each test value.
* Unit Conversion is used to calculate the test value indicated on generic OBD scan tools.
TID $04: HO2S Heater

TLT CID Unit Conversion Description of Test Value Description of Test Limit
1 $01 Multiply by 0.000076 (A) Maximum HO2S heater current (bank 1 sensor 1) Malfunction criterion
1 $02 Multiply by 0.000076 (A) Maximum HO2S heater current (bank 1 sensor 2) Malfunction criterion
1 $10 Multiply by 0.000076 (A) Maximum HO2S heater current (bank 2 sensor 1) Malfunction criterion
1 $20 Multiply by 0.000076 (A) Maximum HO2S heater current (bank 2 sensor 2) Malfunction criterion
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WIRING DIAGRAM
Engine Room R/B J/B No. 5 ECM
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EFI or ECD Relay
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful to determine whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 | Check resistance of heated oxygen sensor heater.

PREPARATION:
Disconnect the H5, H6, H7 or H8 heated oxygen sensor con-

+B HT
ﬁ—D—ﬂ\ nector.
/’ﬁ—ﬁ\

Components Side:

211 CHECK:
@ Measure resistance between terminals of the heated oxygen
sensor.
@ 413 OK:
/ \ \EE// Tester Connection Specified Condition
El OX HT (H5-1) - +B (H5-2) 11t0 16 Q (20°C)
Bankl Sensorl, Bank2 Sensorl
HT (H6-1) - +B (H6-2) 11t0 16 Q (20°C)
+B HT .
J—|_D_I—L HT (H7-1) - +B (H7-2) 11t0 16 Q (20°C)
\/:Q/ HT (H8-1) - +B (H8-2) 111016 Q (20°C)
2| 1
/ : 3 \
El

S

o Bankl Sensor2, Bank2 Sensor2, ;.-

NG> Replace heated oxygen sensor.
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2 | Check EFI or ECD relay.

EFl or ECD Rel PREPARATION:
or ey Remove the EFI or ECD relay from the engine room R/B.
CHECK:
1 3 olal Inspect the EFI or ECD relay.
(—— OK:
113

2 4 i Terminal No. Condition Specified Condition

2-4 Constant Continuity
Usually No Continuity
r2ns 1-3 Apply B+ between Continuit
terminals 2 and 4 ontinuity

NG> Replace EFI or ECD relay.

OK
~_—

3 | Check voltage between terminals HT1A, HT2A, HT1B, HT2B of ECM connectors
and body ground.

PREPARATION:
HT1B HT1A Turn the ignition switch ON.
/ I CHECK:
| - TREA === Measure the voltage between terminals of the ECM connectors
i}I:I %l!l IEIIi i:i:lljzi lll@ M iill= M n—,—r‘:‘il and body ground.
— HINT:
\‘“« \‘”« % Connect terminal HT1A to the bank 1 sensor 1.
HT2A HT2B *  Connect terminal HT1B to the bank 1 sensor 2.
p awsz2 ECM Connector aos20| % Connect terminal HT2A to the bank 2 sensor 1.
*  Connect terminal HT2B to the bank 2 sensor 2.
OK:
Tester Connection Specified Condition
HT1A (E6-4) - Body ground 9to 14V
HT1B (E6-5) - Body ground 9to 14V
HT2A (E6-33) - Body ground 9to 14V
HT2B (E6-25) - Body ground 9to 14V
OK> Replace ECM (See page SF-60).
NG

Check and repair harness or connector between EFI or ECD relay and heated oxygen sensor, and
heated oxygen sensor and ECM (See page IN-36).
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DTC P0100 | Mass or Volume Air Flow Circuit
DTC P0102 | Mass or Volume Air Flow Circuit Low Input
DTC P0103 | Mass or Volume Air Flow Circuit High Input

CIRCUIT DESCRIPTION

The Mass Air Flow (MAF) meter measures the amount of air flowing through the throttle valve. The ECM uses
this information to determine the fuel injection time and provide a proper air fuel ratio. Inside the MAF meter,
there is a heated platinum wire exposed to the flow of intake air.

By applying a specific current to the wire, the ECM heats this wire to a given temperature. The flow of incom-
ing air cools the wire and an internal thermistor, affecting their resistance. To maintain a constant current
value, the ECM varies the voltage applied to these components in the MAF meter. The voltage level is pro-
portional to the airflow through the sensor. The ECM interprets this voltage as the intake air amount.

The circuit is constructed so that the platinum hot wire and temperature sensor provide a bridge circuit, with
the power transistor controlled so that the potential of A and B remains equal to maintain the set temperature.

B+
Temperature Sensor

{7 .
d) Power Transistor

Platinum Hot Wire

Output
Voltage
Temperature Sensor
717 Platinum Hot Wire
N
FI6929
A09074 A09707
DTC No. DTC Detection Condition Trouble Area

Open or short in mass air flow meter circuit for more than 3
sec.

P0100

Open or short in mass air flow meter circuit for more than 3 ) . o
P0102 *Open or short in mass air flow meter circuit

sec.
HMass air flow meter
Open in mass air flow meter circuit for more than 3 sec. (EVG [ 3zcm

circuit)
Short in mass air flow meter circuit for more than 3 sec. (+B
circuit)

P0103

2004 LAND CRUISER (RM1071U)
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HINT:

After confirming DTC P0100, P0102 or P0103, use the hand-held tester or the OBD Il scan tool to confirm
the MAF ratio from the ALL menu (to reach the ALL menu: DIAGNOSIS / ENHANCED OBD Il / DATA LIST
/ ALL).

Mass Air Flow Value (gm/sec.) Malfunction

*Mass air flow meter power source circuit open

Approx. 0.0
pprox ARVG circuit open or short

271.0 or more *EVG circuit open

MONITOR DESCRIPTION

If there is a defect in the MAF (Mass Air Flow) meter or an open or short circuit, the voltage level will deviate
outside the normal operating range. The ECM interprets this deviation as a defect in the MAF meter and sets
a DTC.

Example:

When the MAF meter voltage output is less than 0.2 V, or more than 4.9 V, and if either the condition contin-
ues for more than 3 sec.

MONITOR STRATEGY

Mass air flow meter circuit range check

P0100 ) g
(Fluttering)
Mass air flow meter circuit range check

P0102

Related DTCs (Low voltage)

Mass air flow meter circuit range check

P0103 .
(High voltage)

Required sensors/components Mass air flow meter
Frequency of operation Continuous
Duration 3 sec.

Immediate (When engine speed is at less than 4,000 rpm)

MIL i L. . .
operation 2 driving cycles (When engine speed is at 4,000 rpm or more)

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

The typical enabling condition is not avail-
able

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria | Threshold
P0100:
Mass air flow meter voltage | Less than 0.2 V or more than 4.9 V
P0102:
Mass air flow meter voltage | Lessthan 0.2V
P0103:
Mass air flow meter voltage | More than 4.9 V

2004 LAND CRUISER (RM1071U)

Author : Date : 251



DI-59

DIAGNOSTICS - ENGINE

COMPONENT OPERATING RANGE

Parameter Standard Value
Mass air flow meter voltage 04t02.2V

WIRING DIAGRAM
M1
Mass Air Flow Meter p ECM \

i L-Y DG ‘ |_Y§E8 L-Y r_\so VG
Cowl Side J/B LH VG 5_ IW3 ( - IN2 - E5

5 EFI or ECD No. 210 29

5 2
! B-Y ] ! w A E2G
By oA &~ B(B) —1+8 £26 o wale S5 iNa |- (Es

J/B No. 5
2

15
B-W B-W MREL
- D&
A

(@)

Engine Room R/B Engine Room J/B

EFI or ECD Relay 43

44
WEB G HE -3 — YR 1a—E
2 4 11 EFlor ECD No. 1,
P AT oo (B {18 oo -
1 3 F15
FL Block
B-G
MAIN 2
_T_ Battery E
T

C A21361
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help deter-
mine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean
or rich, and other data from the time the malfunction occurred.

1 Connect OBD Il scan tool or hand-held tester, and read value of mass air flow
rate.

PREPARATION:

(@ Connect the OBD Il scan tool or hand-held tester to the DLCS3.

(b)  Turn the ignition switch ON and push the OBD Il scan tool or the hand-held tester main switch ON.

(c) Start the engine.

(d) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / MAF.

CHECK:
Read the mass air flow rate on the OBD Il scan tool or the hand-held tester.
RESULT:
Air Flow Rate (gm/s) Proceed to
0.0 A
271.0 or more B
Between 1 and 270.0 (*1) C

*1: The value must be changed when the throttle valve is opened or closed.

B > Go to step 6.

C > Check for intermittent problems

(See page DI-3).

2004 LAND CRUISER (RM1071U)
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2 | Check voltage of mass air flow meter power source.

Wire Harness Side:
Mass Air Flow Meter Connector

(1 ]l=1ls][[IsD

+B

Y A21226

OK

PREPARATION:
(@) Disconnect the M1 mass air flow meter connector.

(b)  Turn the ignition switch ON.

CHECK:
Measure voltage between terminal of the mass air flow meter

connector and body ground.
OK:

Tester Connection Specified Condition

+B (M1-3) - Body ground 9to 14V

NG> Go to step 5.

w

Check voltage between terminal VG of ECM connector and body ground.

/’”E:ﬂ*'" =p
AOOOO0RN 0000 ORVAOOOOS
[ i
0 1 /Ii H___ E: H:Hj ] .

ECM Connector A19630

P A19522

2004 LAND CRUISER (RM1071U)

PREPARATION:
Start the engine.

CHECK:
Measure the voltage between the specified terminal of the E5

ECM connector.

HINT:
The shift position should be P or N and the A/C switch should

be turned OFF.

OK:
Tester Connection Condition Specified Condition
VG (E530) - Engine is idlin 05t03.0V
| 1S 14l . .
E2G (E5-29) g g

OK> Replace ECM (See page SF-60).
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and ECM.

4 [ Check for open and short in harness and connector between mass air flow meter

Wire Harness Side:

Mass Air Flow Meter Connector

N
| (IELTED )
£
| — e

Y A21226

PREPARATION:

=S i—

ARmENE N aummm—
@%'m'MVMJ

\

‘ E2G
7 VG

v ECM Connector A21023

OK

(@) Disconnect the M1 mass air flow meter connector.
(b) Disconnect the E5 ECM connector.

CHECK:
Check the resistance between the wire harness side connec-
tors.
OK:
Tester Connection Specified Condition
VG (M1-5) - VG (E5-30) Below 1 Q
E2G (M1-4) - E2G (E5-29) Below 1 Q
VG (M1-5) or VG (E5-30) - 10K or higher
Body ground

NG Repair or replace harness or connector.

Replace mass air flow meter.

2004 LAND CRUISER (RM1071U)
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5 | Check for open and short in harness and connector between mass air flow meter

and EFI or ECD relay.

Cowl Side J/B LH;

|

EFI or ECD
No. 2 Fuse

C

A20872

Wire Harness Side:

Mass Air Flow Meter Connector

ACIN

0
IIIIIIll
7

A21226

o]

ang
nnnan

|

= =
==
= =
= =
= =
= =
= =
= =

EFIl or ECD
Relay

[l rfof

A20871

OK

Check EFI or ECD No. 2 fuse:

PREPARATION:

Remove the EFI or ECD No. 2 fuse from the cowl side J/B LH.
CHECK:

Check for continuity in the EFI or ECD No. 2 fuse.

OK:

Continuity
Check harness and connector:
PREPARATION:
(@ Install the EFI or ECD No. 2 fuse.
(b) Disconnect the M1 mass air flow meter connector.
(c) Remove the EFI or ECD relay from the engine room R/B.
CHECK:
Check the resistance between the wire harness side connec-
tors.
OK:

Tester Connection Specified Condition

+B (M1-3) - Engine Room J/B (EFI or

Below 1 Q
ECD relay terminal 1)

+B (M1-3) or Engine room J/B (EFI or
ECD relay terminal 1) -
Body ground

10 kQ or higher

Repair or replace harness or connector.

<)

Check ECM power source circuit
(See page DI-345).

2004 LAND CRUISER (RM1071U)
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6 | Check continuity between terminal E2G of ECM connector and body ground.

CHECK:

Check the resistance between terminal of the E5 ECM connec-

tor and body ground.

Tester Connection

Specified Condition

E2G (E5-29) - Body ground

Below 1 Q

NG Replace ECM (See page SF-60).

@Wﬁvum
R OK:
\ E2G
(q
v ECM Connector A21023
OK

7 | Check for open in harness and connector between mass air flow meter and ECM.

Wire Harness Side:
Mass Air Flow Meter Connector

@ AT
IIIIIIll
VA
/7

E2G VG
Y A21226
@ ‘I\I\mﬁﬁl\l\l\l\l\
& T
‘ E2G
/ VG
Y ECM Connector A21023
OK

PREPARATION:

(@) Disconnect the M1 mass air flow meter connector.

(b) Disconnect the E5 ECM connector.

CHECK:
Check the resistance between the wire harness side connec-
tors.
OK:
Tester Connection Specified Condition
VG (M1-5) - VG (E5-30) Below 1 Q
E2G (M1-4) - E2G (E5-29) Below 1 Q

VG (M1-5) or VG (E5-30) -
Body ground

10 kQ or higher

E2G (M1-4) or E2G (E5-29) -
Body ground

10 kQ or higher

NG Repair or replace harness or connector.

Replace mass air flow meter.

2004 LAND CRUISER (RM1071U)
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DI1LC-17

DTC

P0101

Mass or Volume Air Flow Circuit Range/
Performance Problem

CIRCUIT DESCRIPTION
Refer to DTC P0100, P0102 and P0103 on page DI-57 .

DTC No.

DTC Detecting Condition

Trouble Area

PO101

After engine is warmed up, conditions (a), (b), (c) and (d) con-

tinue for more than 10 seconds:

(2 trip detection logic)

(a) Throttle valve fully closed

(b) Voltage output of the mass air flow meter is more than 2.2
V.

(c) Engine coolant temperature is more than 70 °C (158 °F).

(d) Engine speed is less than 900 rpm.

Conditions (a), (b) and (c) continue for more than 6 seconds

with engine speed: (2 trip detection logic)

(a) Engine speed is more than 0 rpm.

(b) VTA is more than 0.1 V.

(c) Voltage output of the mass air flow meter is less than 0.25
V.

*Mass air flow meter

MONITOR DESCRIPTION

The MAF (Mass Air Flow) meter helps the ECM calculate the amount of air flowing through the throttle valve.
The ECM uses this information to determine the fuel injection time and provide a proper air fuel ratio. Inside
the MAF meter, there is a heated platinum wire exposed to the flow of intake air. By applying a specific current
to the wire, the ECM heats this wire to a given temperature. The flow of incoming air cools the wire and an
internal thermistor, affecting their resistance. To maintain a constant current value, the ECM varies the volt-
age applied to these components in the MAF meter. The voltage level is proportional to the air flow through
the MAF meter. The ECM interprets this voltage as the intake air amount. If there is a defect in the MAF meter
or an open or short circuit, the voltage level will deviate outside the normal operating range. The ECM inter-
prets this deviation as a defect in the MAF meter and sets a DTC.

Example:

If the voltage is more than 2.2 V at idle or less than 0.25 V at idle OFF, the ECM interprets this as a defect
in the MAF meter and sets a DTC.

MONITOR STRATEGY

Related DTCs

PO101

Mass air flow meter rationality

Required sensors/components

Main sensors/components

Mass air flow meter

Related sensors/components

Engine speed sensor, Engine coolant tempera-
ture sensor, Throttle position sensor

Frequency of operation

Continuous

Duration

10 sec. (High voltage)
6 sec. (Low voltage)

MIL operation

2 driving cycles

Sequence of operation

None

2004 LAND CRUISER (RM1071U)
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TYPICAL ENABLING CONDITIONS

Specification

Item . ;
Minimum Maximum

The monitor will run whenever the follow-

. See "List of disable a monitor” (on page DI-3
ing DTCs are not present (on pag )

High voltage:

Engine speed - | 900 rpm

Idle ON

Engine coolant temperature 70CC (158[F) | -

Low voltage:

Engine speed 0 rpm -

Throttle position 0.1V -

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria Threshold
Mass air flow meter voltage (High voltage) More than 2.2 V
Mass air flow meter voltage (Low voltage) Less than 0.25 V

2004 LAND CRUISER (RM1071U)
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help deter-
mine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean
or rich, and other data from the time the malfunction occurred.

1 | Are there any other codes (besides DTC P0101) being output?

PREPARATION:

(@) Connect the hand-held tester or the OBD Il scan tool to DLCS3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC
INFO / CURRENT CODES.

CHECK:
Read the DTC using the hand-held tester or the OBD Il scan tool.
RESULT:
Display (DTC output) Proceed to
"P0101" and other DTCs A
Only P0101 B
HINT:

If any other codes besides P0101 are output, perform the troubleshooting for those codes first.

B > Replace mass air flow meter.

Go to relevant DTC chart (See page DI-36).

2004 LAND CRUISER (RM1071U)
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DTC P0110 | Intake Air Temperature Circuit
DTC P0112 | Intake Air Temperature Circuit Low Input
DTC P0113 | Intake Air Temperature Circuit High Input

CIRCUIT DESCRIPTION

(Fig.1)

30 _
20

10

N W
T T

[

0.5
0.3

Resistance KQ

T T 1T 11711

0.2

01 L

L 1 { 1 1

Acceptable

The intake air temperature (IAT) sensor, mounted on the mass
air flow (MAF) meter, monitors the intake air temperature. The
IAT sensor has a thermistor that varies its resistance depending
on the temperature of the intake air. When the air temperature
is low, the resistance in the thermistor increases. When the tem-
perature is high, the resistance drops. The variations in resis-
tance are reflected as voltage changes to the ECM terminal.
(See Fig. 1).

The intake air temperature sensor is connected to the ECM
(See below ). The 5 V power source voltage in the ECM is ap-
plied to the intake air temperature sensor from terminal THA
(THAR) via resistor R.

That is, the resistor R and the intake air temperature sensor are
connected in series. When the resistance value of the intake air
temperature sensor changes in accordance with changes in the
intake air temperature, the voltage at terminal THA (THAR) also

ture sensor circuit for 0.5 sec. | A£CM

o w e 1 1o 16 22 changes. Based on this signal, the ECM increases the fuel in-
Temp. [C ((F) jection volume to improve the driveability during cold engine op-
at0a7| €ration.
DTC No. Proceed to DTC Detection Condition Trouble Area
Open or short in intake air
P0110 Step 1 temperature sensor circuit for
0.5 sec. *Open or short in intake air temperature sensor circuit
PO112 Step 4 Short in intake air tempera- Antake air temperature sensor (built in mass air flow meter)

P0O113 Step 2

Open in intake air tempera-
ture sensor circuit for 0.5 sec.

HINT:

After confirming DTC "P0110, P0112 or P0113", use the hand-held tester or the OBD Il scan tool to confirm
the intake air temperature in the "DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL".

Temperature Displayed

Malfunction

-40°C (-40°F)

Open circuit

140°C (284°F) or more

Short circuit
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MONITOR DESCRIPTION

The ECM monitors the sensor voltage and uses this value to calculate the intake air temperature. When the
sensor output voltage deviates from the normal operating range, the ECM interprets this as a fault in the IAT
(Intake Air Temperature) sensor and sets a DTC.

Example:

When the sensor voltage output equal to -40LC (-40LF), or more than 140[C (284LF).

MONITOR STRATEGY

Intake air temperature sensor range check
P0110 . P d
(Fluttering)
Intake air temperature sensor range check
P0112 .
Related DTCs (Low resistance)
Intake air temperature sensor range check
P0113 . .
(High resistance)
Required sensors/components Intake air temperature sensor
Frequency of operation Continuous
Duration 0.5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

The typical enabling condition is not avail-
able

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria | Threshold
P0O110:
Intake air temperature sensor resistance Less than 98.5 Q, or more than 156 kQ
(Intake air temperature) (More than 140[C (284[F), or less than -40[C (-40LF)
P0O112:
Intake air temperature sensor resistance Less than 98.5 Q
(Intake air temperature) (More than 140[C (284LF))
P0113:
Intake air temperature sensor resistance More than 156 kQ
(Intake air temperature) (Less than -40[C (-40CF))

COMPONENT OPERATING RANGE

Parameter Standard Value

Intake air temperature sensor resistance 98.5 Q (140[C (284LF)) to 156 kQ (-40 [T (-40LF))
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WIRING DIAGRAM
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INSPECTION PROCEDURE
HINT:

* If DTCs related to different systems that have terminal E2 as the ground terminal are output simulta-
neously, terminal E2 may have an open circuit.

* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can
help determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel
ratio was lean or rich, and other data from the time the malfunction occurred.
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1 Connect OBD Il scan tool or hand-held tester, and read value of intake air tem-
perature.

PREPARATION:

(@) Connect the OBD Il scan tool or the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the OBD Il scan tool or the hand-held tester main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / INTAKE AIR.

CHECK:
Read the temperature value on the OBD Il scan tool or the hand-held tester.
OK:
Same as actual intake air temperature.
RESULT:
Temperature Displayed Proceed to
-40°C (-40°F) A
140°C (284°F) or more B
OK (Same as present temperature) C
HINT:

*  If there is an open circuit, the OBD Il scan tool or the hand-held tester indicates -40°C (-40 °F).
* If there is a short circuit, the OBD |l scan tool or the hand-held tester indicates 140°C (284°F) or more.

B > Go to step 4.

C > Check for intermittent problems

(See page DI-3).
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2 Check for open in harness or ECM.

Mass Air
Flow Meter

ss Air
w Meter

A19549

2004 LAND CRUISER (RM1071U)

PREPARATION:

(@) Disconnect the M1 mass air flow meter connector.

(b) Connect terminals 1 and 2 of the mass air flow meter wire
harness side connector.

(c)  Turn the ignition switch ON.

(d) When using hand-held tester, enter the following menus:
DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL / IN-
TAKE AIR.

CHECK:

Read the temperature value on the OBD Il scan tool or the

hand-held tester.

OK:

Temperature value: 140 °C (284°F) or more

OK Confirm good connection at sensor. If OK, re-
place mass air flow meter.
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3 [ Check for open in harness or ECM.

Mass Air Flow Meter ECM

1T
T

=
)
) |

THA E2 ECM Connector  asss

PREPARATION:

(@) Connect terminals THA and E2 of the E5 ECM connector.

HINT:

Before checking, do a visual and contact pressure checks for

the ECM connector.

(b)  Turn the ignition switch ON.

(c) When using hand-held tester, enter the following menus:
DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL / IN-
TAKE AIR.

CHECK:

Read the temperature value on the OBD Il scan tool or the

hand-held tester.

OK:

Temperature value: 140 °C (284°F) or more

OK> Repair or replace harness or connector.

Confirm good connection at ECM. If OK,
check and replace ECM (See page SF-60).

1N

Check for short in harness and ECM.

Mass Air Flow
Meter

A19550
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PREPARATION:

(@) Disconnect the M1 mass air flow meter connector.

(b)  Turn the ignition switch ON.

(c) When using hand-held tester, enter the following menus:
DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL / IN-
TAKE AIR.

CHECK:

Read the temperature value on the OBD Il scan tool or the

hand-held tester.

OK:

Temperature value: -40 °C (-40°F)

OK> Replace mass air flow meter.
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5 [ Check for short in harness or ECM.
PREPARATION:
Mass Air Flow Meter ECM (a) Disconnect the E5 ECM connector.

(b)  Turn the ignition switch ON.
(c) When using hand-held tester, enter the following menus:

P ° ° qTHA DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL / IN-
TAKE AIR.
Cwdo o ° qE2 CHECK:
_\— Read the temperature value on the OBD Il scan tool or the
@ hand-held tester.

ool [Fooooony
=

fsapyageess|f=enannen]
(gt tams) ([maryiaT=rims]

OK:
Temperature value: -40 °C (-40°F)

| =

A19551

@

Replace ECM (See page SF-60).

A19635
OK> Repair or replace harness or connector.

2004 LAND CRUISER (RM1071U)

Author : Date : 267



DI-75
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DTC P0115 | Engine Coolant Temperature Circuit
DTC P0117 | Engine Coolant Temperature Circuit Low
Input
DTC P0118 | Engine Coolant Temperature Circuit High
Input

CIRCUIT DESCRIPTION

A thermistor is built in the Engine Coolant Temperature (ECT) sensor and changes the resistance value ac-
cording to the engine coolant temperature.

The structure of the sensor and connection to the ECM is the same the Intake Air Temperature (IAT) sensor.
HINT:

If the ECM detects the DTC "P0115, P0117 or P0118", it operates the fail-safe function in which the ECT
is assumed to be 80 [C (176 [F).

DTC No. Proceed to DTC Detection Condition Trouble Area
Open or short in engine cool-
PO115 Step 1 ant temperature sensor circuit
for 0.5 sec.

*Open or short in engine coolant temperature sensor circuit
Engine coolant temperature sensor
*ECM

Short in engine coolant tem-
P0117 Step 4 perature sensor circuit for 0.5
sec.

Open in engine coolant tem-
P0118 Step 2 perature sensor circuit for 0.5
sec.

HINT:
After confirming DTC "P0115, P0117 or P0118,” use the OBD II scan tool or the hand-held tester to confirm
the engine coolant temperature from the DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL.

Temperature Displayed Malfunction
-40°C (-40°F) Open circuit
140°C (284°F) or more Short circuit

MONITOR DESCRIPTION

The ECT (Engine Coolant Temperature) sensor is used to monitor the engine coolant temperature. The ECT
sensor has a thermistor that varies its resistance depending on the temperature of the engine coolant. When
the coolant temperature is low, the resistance in the thermistor increases. When the temperature is high, the
resistance drops. The variations in resistance are reflected in the voltage output from the sensor.

The ECM monitors the sensor voltage and uses this value to calculate the engine coolant temperature.
When the sensor output voltage deviates from the normal operating range, the ECM interprets this as a fault
in the ECT sensor and sets a DTC.

Example:

When the ECM calculates that the ECT is less than -40[C (-40LF), or more than 140[C (284[F), and if either
the condition continues for 0.5 sec. or more, the ECM will set a DTC.
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Engine coolant temperature sensor range check
P0115 .
(Fluttering)
PO117 Engine coolant temperature sensor range check
Related DTCs (Low resistance)
PO118 Engine coolant temperature sensor range check
(High resistance)
Required sensors/components Engine coolant temperature sensor
Frequency of operation Continuous
Duration 0.5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

The typical enabling condition is not avail-
able

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria | Threshold
P0O115:
Engine coolant temperature sensor resistance Less than 79 Q or more than 156 kQ
(Coolant temperature) (More than 140[C (284[F) or less than -40[C (-40LF))
P0O117:
Engine coolant temperature sensor resistance Less than 79 Q
(Coolant temperature) (More than 140[C (284([F))
P0118:
Engine coolant temperature sensor resistance More than 156 kQ
(Coolant temperature) (Less than -40LC (-40(F))

COMPONENT OPERATING RANGE

Parameter Standard Value

Engine coolant temperature sensor resistance 79 Q (140CC (284L[F)) to 156 kQ (-40 [T (-40[F))
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WIRING DIAGRAM
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INSPECTION PROCEDURE
HINT:

* If DTCs related to different system that have terminal E2 as the ground terminal are output simulta-
neously, terminal E2 may have an open circuit.

* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can
help determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel
ratio was lean or rich, and other data from the time the malfunction occurred.
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1 | Connect OBD II scan tool or hand-held tester, and read value of engine coolant
temperature.

PREPARATION:

(@) Connect the OBD Il scan tool or the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the OBD Il scan tool or hand-held tester main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / COOLANT TEMP.

CHECK:
Read the temperature value on the OBD Il scan tool or the hand-held tester.
OK:
Same value as actual engine coolant temperature.
RESULT:
Temperature Displayed Proceed to
-40°C (-40°F) A
140°C (284°F) or more B
OK (Same as present temperature) C
HINT:

* If there is an open circuit, OBD Il scan tool or hand-held tester indicates -40°C (-40°F).
* If there is a short circuit, OBD Il scan tool or hand-held tester indicates 140°C (284°F) or more.

B > Go to step 4.

C > Check for intermittent problems

(See page DI-3).
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2 Check for open in harness or ECM.

PREPARATION:

Egr%'gesce?ggp t ECM (a) Disconnect the E2 engine coolant temperature (ECT)
sensor connector.

@,_ (b) Connect terminals 1 and 2 of the engine coolant tempera-
o)
— L

ture sensor wire harness side connector.
(c)  Turn the ignition switch ON.
(d) When using hand-held tester, enter the following menus:
DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL /
A19552 COOLANT TEMP.
CHECK:
Read the temperature value on the OBD Il scan tool or the
hand-held tester.
OK:
Temperature value: 140 °C (284°F) or more

place engine coolant temperature sensor.

OK> Confirm good connection at sensor. If OK, re-
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3 [ Check for open in harness or ECM.

Engine Co

Temp. Sensor

olant

== = Mﬂ
(e AR
(T TV T T T
Sufaafunnss)|angununan

Rl

E2 ECM Connector A19548

PREPARATION:

(@) Disconnect the E2 engine coolant temperature sensor
connector.

(b) Connect terminals THW and E2 of the E5 ECM connector.

HINT:

Before checking, do a visual and contact pressure checks for

the ECM connector.

(c)  Turn the ignition switch ON.

(d) When using hand-held tester, enter the following menus:
DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL /
COOLANT TEMP.

CHECK:

Read the temperature value on the OBD Il scan tool or the

hand-held tester.

OK:

Temperature value: 140 °C (284°F) or more

OK> Repair or replace harness or connector.

Confirm good connection at ECM. If OK,
check and replace ECM (See page SF-60).

4 Check for short in harness and ECM.

Engine Co

olant

Temp. Sensor ECM

@

A19550
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PREPARATION:

(@) Disconnect the E2 engine coolant temperature sensor
connector.

(b)  Turn the ignition switch ON.

(c) When using hand-held tester, enter the following menus:
DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL /
COOLANT TEMP.

CHECK:

Read the temperature value on the OBD Il scan tool or the

hand-held tester.

OK:

Temperature value: -40 °C (-40°F)

OK> Replace engine coolant temperature sensor.
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5 Check for short in harness or ECM.

Engine Coolant
Temp. Sensor ECM

]

> O 0 QTHW

—
&)

ool [Fooooony
=

A19551 ECM Connector A19635

PREPARATION:

@

(@) Disconnect the E5 ECM connector.

(b)  Turn the ignition switch ON.

(c) When using hand-held tester, enter the following menus:
DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL /
COOLANT TEMP.

CHECK:

Read the temperature value on the OBD Il scan tool or the
hand-held tester.

OK:

Temperature value: -40 °C (-40°F)

ox )

Repair or replace harness or connector.

Replace ECM (See page SF-60).
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DI1LG-15

DTC P0116 | Engine Coolant Temperature Circuit Range/
Performance Problem

CIRCUIT DESCRIPTION
Refer to DTC P0115 on page DI-75.

DTC No. DTC Detecting Condition Trouble Area

If the engine coolant temperature was 35°C (95°F) or more but
less than 60°C (140°F) when the engine is started, and if
conditions (a) and (b) are met:

(a) Vehicle has accelerated and decelerated.

(b) Engine coolant temperature remains within 3°C (5.4°F) of

the initial engine coolant temperature (2 trip detection logic) .
P0116 *Engine coolant temperature sensor

Af the engine coolant temperature is more than 60°C (140°F)
when the engine is started and the vehicle has accelerated
and decelerated

Af the engine coolant temperature sensor records a tempera-
ture variation below 1°C (1.8°F) successively 6 times (6 trip
detection logic)

MONITOR DESCRIPTION

The ECT (Engine Coolant Temperature) sensor is used to monitor the engine coolant temperature. The ECT
sensor has a thermistor that varies its resistance depending on the temperature of the engine coolant. When
the coolant temperature is low, the resistance in the thermistor increases. When the temperature is high, the
resistance drops. The variations in resistance are reflected in the voltage output from the sensor. The ECM
monitors the sensor voltage and uses this value to calculate the engine coolant temperature. When the sen-
sor output voltage deviates from the normal operating range, the ECM interprets this as a fault in the ECT
sensor and sets a DTC.

Examples:

(1) Upon starting the engine, the ECT is between 35°C (95°F) and 60°C (140°F). If after driving for 250 sec.,
the ECT still remains within 3°C (5.4°F) of the starting temperature, a DTC will be set (2 trip detection logic).
(2) Upon starting the engine, the ECT is over 60°C (140°F). If after driving for 250 sec., the ECT still remains
within 1°C (1.8°F) of the starting temperature, a DTC will be set (6 trip detection logic).

MONITOR STRATEGY

Engine coolant temperature sensor range check
Related DTCs P0116 9 P g
(Stuck)
Main sensors/components Engine coolant temperature sensor
Required sensors/components Intake air temperature sensor, Crankshaft
Related sensors/components . .
position sensor, Mass air flow meter

Frequency of operation Continuous

Duration 250 sec.

2 driving cycles (When temperature is fixed between 35CC (95[F) and 60CC (140(F))
6 driving cycles (When temperature is fixed at 60CC (140LF) or more)

MIL operation

Sequence of operation None
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TYPICAL ENABLING CONDITIONS

Specification

Item

Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

Case 1 (When temperature is fixed between 35

[T (95(F) and 60[C (140(F)):

Cumulative idle off period 250 sec. -
Speed increase 30 km/h (19 mph) or more 10 times -
Engine coolant temperature 35[C (95(F) 60LC (140[F)
Intake air temperature -6.7 [T (20[F) -

Case 2 (When temperature is fixed at 60 [C (140(F) or more):

sEtr;lgr]tine coolant temperature at engine 60CC (140CF) i
Intake air temperature -6.7 [T (20CF) -

Stop and go

Once or more (Stop for 20 sec. or more and accelerate to more than 70 km/h (43 mph)

with in 40 sec.)

Steady driving and stop *

Once or more

*: Vehicle is driven by 65 km/h (40 mph) or more for 30 sec. or more and the vehicle speed reaches 70 km/h
(44 mph). The vehicle is decelerated from 65 km/h (40 mph) to 3 km/h (2 mph) or less within 35 sec. and
stopped for 10 sec.

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria |

[T (95(F) and 60[C (140(F)):

Threshold

Casel (When temperature is fixed between 35

Change of engine coolant temperature value | Less than 3[C (5.4[F)

Case2 (When temperature is fixed at 60 [C (140(F) or more):

1[C (1.8[F) or less

Change of engine coolant temperature value |

COMPONENT OPERATING RANGE

Standard Value

Engine coolant temperature changes with the actual engine coolant temperature.

INSPECTION PROCEDURE

HINT:

* If DTC P0115, P0116, P0117, P0118 and P0125 are output simultaneously, ECT sensor circuit may
be open or shorted. Perform the troubleshooting of DTC P0115, P0117 or P0118 first.

* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records

the engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can
help determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel
ratio was lean or rich, as well as other data from the time when a malfunction occurred.

Replace engine coolant temperature sensor.
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DTC P0120 | Throttle/Pedal Position Sensor/Switch "A”
Circuit
DTC P0122 | Throttle/Pedal Position Sensor/Switch "A”
Circuit Low Input

DTC P0123 | Throttle/Pedal Position Sensor/Switch "A”
Circuit High Input

DTC P0220 | Throttle/Pedal Position Sensor/Switch "B”
Circuit
DTC P0222 | Throttle/Pedal Position Sensor/Switch "B”

Circuit Low Input

DTC P0223 | Throttle/Pedal Position Sensor/Switch "B”
Circuit High Input

DTC P2135 | Throttle/Pedal Position Sensor/Switch
"A’["B” Voltage Correction

HINT:
This is the purpose for the "throttle position sensor”.
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CIRCUIT DESCRIPTION

HINT:

*  This Electrical Throttle Control System (ETCS) does not use a throttle cable.

*  This throttle position sensor is a non-contact type.

The throttle position sensor is mounted on the throttle body and it detects the opening angle of the throttle
valve. This sensor is electronically controlled and uses Hall-effect elements, so that accurate control and
reliability can be obtained. The throttle position sensor has 2 sensor elements / signal outputs: VTA1 and
VTA2. VTAL used to detect the throttle opening angle and VTA2 is used to detect malfunctions in VTAL. Volt-
age applied to VTAL and VTA2 change between OV and 5V in proportion to the opening angle of the throttle
valve. There are several checks that the ECM performs to confirm proper operation of the throttle position

sensor and VTAL.

The ECM judges the current opening angle of the throttle valve from these signals input from terminals VTAL
and VTA2, and the ECM controls the throttle motor to make the throttle valve angle properly in response to

driver inputs.

Throttle Position Sensor

Magnet

IC No.1

VC

ECM

VTAL

VTA2

IC No.2

E2

A19755

Magnet

Fail Safe Angle

Throttle Position Sensor Output Voltage (V)

O‘ Usable Range 84

Throttle Valve Opening Angle (deg)

Throttle Valve Fully Closed
(Throttle Position expressed as percentage
(VTA1) 10 to 20%)

Throttle Valve Fully Opened
(Throttle Position expressed as percentage
(VTAL) 64 to 96%)

*1: Fail Safe Angle 7°

(Throttle Position expressed as percentage
(VTAL) about 10 to 24%)

A21037
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DTC No. DTC Detection Condition

Condition (a) of DTC P0120, P0122, P0123, P0220, P0222 or P0223 continues
for 2 sec.
(Open or short in the throttle control motor and sensor circuit)

Trouble Area

Detection conditions for DTCs P0122 and P0123 are not satis-
P0120 fied but condition (a) is satisfied
(a) VTAlis "0.2 V or less” or VTAl is "4.8 VV or more”

XThrottle control motor and sensor
*ECM

XThrottle control motor and sensor
*Short in VTA1 circuit

P0122 a) VTALlis 0.2 V or less . -
@ *Open in VC circuit
*ECM
XThrottle control motor and sensor
*Open in VTAL circuit
P0123 (a) VTAlis 4.8 V or more *Open in E2 circuit

RV/C and VTAL circuit are short-circuited
HAECM

Detection conditions for DTCs P0222 and P0223 are not satis-
fied but condition (a) is satisfied

XThrottle control motor and sensor

P0220 . .
(a) VTA2is "0.5 V or less” or VTA2 is "4.8 VV or more” and *ECM
VTA1is "0.2 V or more” and VTAl is "1.8 V or less”
XThrottle control motor and sensor
P0222 VTAZ is 0.5V o | *Short in VTAZ2 circuit
a is 0.5V or less . N
@ *Open in VC circuit
*ECM
XThrottle control motor and sensor
. *Open in VTA2 circuit
P0223 (a) VTA2 is "4.8 V or more” and *Op in E2 circuit
en | Ircul
VTA1is "0.2 V or more” and VTAl is "1.8 V or less” P L .
AR/C and VTAZ circuit are short-circuited
*ECM
Condition (&) continues for 0.5 sec. or more, or o o
. . ARV/TAL and VTA2 circuit are short-circuited
P2135 condition (b) continues for 0.4 sec. or more: KThrottle control motor and sensor
(a) Difference between VTAL and VTA2 is 0.02 V or less AECM
(b) VTALlis "0.2 V or less” and VTA2 is "0.5 V or less”
HINT:

*  After confirming DTCs, use the hand-held tester or the OBD Il scan tool to confirm the throttle valve
opening percentage and closed throttle position switch condition.

* THROTTLE POS means VTAL signal as well as the THROTTLE POS #2 for the VTA2 signal.

Reference (Normal condition):

Tester display Accelerator pedal fully released Accelerator pedal fully depressed
THROTTLE POS 10to 24 % 66 to 98%
THROTTLE POS #2 21t031V 45t055V
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MONITOR DESCRIPTION

The ECM uses throttle position sensor to monitor the throttle valve opening angle.

(@) There is a specific voltage difference expected between VTAL and VTA2 for each throttle opening
angle.

* If the difference between VTAL and VTAZ2 is incorrect the ECM interprets this as a fault and will set a
DTC.

(b) VTAL and VTA2 each have a specific voltage operating range.

* If VTAL or VTA2 is out of the normal operating range the ECM interprets this as a fault and will set a
DTC.

(c) VTAL and VTA2 should never be close to the same voltage levels.

* If VTAl is within 0.02 V of VTA2 the ECM interprets this as a short circuit in the throttle position sensor
system and will set a DTC.

FAIL SAFE

If the ETCS (Electronic Throttle Control System) has a malfunction, the ECM cuts off current to the throttle
control motor. The throttle control valve returns to a predetermined opening angle (approximately 16°) by
the force of the return spring. The ECM then adjusts the engine output by controlling the fuel infection (inter-
mittent fuel-cut) and ignition timing in accordance with the accelerator pedal opening angle to enable the
vehicle to continue at a minimum speed.

If the accelerator pedal is depressed firmly and slowly, the vehicle can be driven slowly.

If a "pass” condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop
and the system will return to normal condition.

MONITOR STRATEGY

Throttle position sensor (sensor 1) range check
P0120 .
(Fluttering)
P0122 Throttle position sensor (sensor 1) range check
(Low voltage)
Throttle position sensor (sensor 1) range check
P0123 .
(High voltage)
P0220 Throttle position sensor (sensor 2) range check
Related DTCs (Fluttering)
Throttle position sensor (sensor 2) range check
P0222
(Low voltage)
Throttle position sensor (sensor 2) range check
P0223 .
(High voltage)
Throttle position sensor range check (Correla-
P2135 .
tion)
Required sensors/components Throttle position sensor
Frequency of operation Continuous
Duration 2 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3).

Throttle control motor power ON
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Detection Criteria | Threshold

P0120:

VTAL voltage | 0.2 Vorless or 4.8 V or more (2 sec. or more)
P0122:

VTAL voltage | 0.2 Vor less (2 sec. or more)

P0123:

VTAL voltage | 4.8 V or more (2 sec. or more)

P0220:

VTA2 voltage | 0.5V orless or 4.8 V or more (2 sec. or more)
P0222:

VTA2 voltage | 0.5V orless (2 sec. or more)

P0223:

Both of the following conditions are met for 2 sec. or more:

Aand B

A. VTAL voltage

0.2V ormore and 1.8 V or less

B. VTA2 voltage 4.8V or more
P2135:

Different between VTA1 and VTA2 voltage 0.02 V or less
Both of the following conditions are met: A and B

A. VTA1 voltage 0.2 Vorless
B. VTA2 voltage 0.5V orless

COMPONENT OPERATING RANGE
Parameter Standard Value

Throttle position sensor VTA1 voltage 0.6t03.96 V
Throttle position sensor VTA2 voltage 2.25t05.0V
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WIRING DIAGRAM
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INSPECTION PROCEDURE
HINT:

* If DTCs related to different system that have terminal E2 as the ground terminal are output simulta-
neously, terminal E2 may have an open circuit.

* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can
help determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel
ratio was lean or rich, as well as other data from the time when a malfunction occurred.
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Hand-held tester:

1 | Connect hand-held tester, and read the voltage for throttle position sensor data.

PREPARATION:

(@) Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL / THROTTLE POS
and THROTTLE POS #2.

CHECK:
Read voltage value displayed on the hand-held tester.
OK:
RESULT:
Throttle position expressed as percentage and voltage
Accelerator pedal released Accelerator pedal depressed
Trouble area Proceed to
THROTTLE POS THROTTLE POS #2 THROTTLE POS THROTTLE POS #2
(VTAL) (VTA2) (VTAL) (VTA2)
0% 0to 0.2V 0% 0to 0.2V VC circuit open
100 % 45t055V 100 % 45t055V E2 circuit open
21t031V 21t031V VTAL circuit open or
% or 100 % . % or 100 % . A
0% or100% (Falil safe) 0% or 100% (Falil safe) ground short
about 16 % about 16 % VTA2 circuit open or
Wt o 0t0020r45t055V W o 0t0020r45t055V ireuit op
(Fail safe) (Fail safe) ground short
64 to 96 % 45t055V Throttle position sen-
1 24 % 2.1 .05V . . L B
oto 0 510305 (Does not fail safe) (Does not fail safe) sor circuit is normal
B Go to step 5.
A
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2 | Check for open and short in harness and connector between ECM and throttle
position sensor.

Wire Harness Side PREPARATION.
(a) Disconnect the T16 throttle control motor and sensor con-

Throttle Body Connector
nector.

@ (b) Disconnect the E5 ECM connector.

2 | | 61 CHECK:
/3.—.1' R Check the resistance between the wire harness side connec-
’ tors.

VTA OK:
E2 VTA2 VC —
Front View A21022 Tester Connection Specified Condition

VC (T16-5) - VC (E5-18)

VTA (T16-6) - VTA1 (E5-21)

@ Lﬁ@ﬁ%ﬁﬂ’% VTA2 (T16-4) - VTA2 (E5-31)
T J E2 (T16-3)- E2 (E5-28)
‘ ’ VC (T16-5) or VC (E5-18) -
Body ground

Below 1 Q

VTA (T16-6) or VTAL (E5-21) -

10 kQ or higher

Body ground
ECM Connector VTA2 (T16-4) or VTA2 (E5-31) -
Y A21023 Body ground
NG Repair or replace harness or connector.
OK
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3 [ Check voltage between terminals VC and E2 of ECM connector.

Wire Harness Side: PREPARATION:
Throttle Body Connector (@) Disconnect the T16 throttle control motor and sensor con-
nector.
(b)  Turn the ignition switch ON.
CHECK:

3|4]5]8]

Measure the voltage between the specified terminals of the E5
" — ECM connector.

E2 VTA2 VvC VIA OK:
Front View A21022

Tester Connection Specified Condition

VC (E5-18) - E2 (E5-28) 451055V

A21038

Replace ECM (See page SF-60).

®
Y ECM Connector
NG

OK

4 | Replace throttle body (See page SF-36).

Go
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5 [Check if DTC output recur.

PREPARATION:

(@) Clear the DTC (See page DI-3).

(b) Start the engine.

(¢) Run the engine at idle for 15 seconds or more.

CHECK:
Read the DTC (See page DI-3).
RESULT:

Display (DTC Output) Proceed to
"P0120, P0122, P0123, P0220, P0222, P0223 and/or P2135" are output A
again
No DTC output B
B > System is OK.
A
Replace ECM (See page SF-60).
2004 LAND CRUISER (RM1071U)
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OBD Il scan tool (excluding hand-held tester):

position sensor.

1 | Check for open and short in harness and connector between ECM and throttle

Wire Harness Side

Throttle Body Connector

3]4]5]s]

|
'_'1,
I

\_‘_}

Front View

E2 VTA2 VC

VTA

A21022

—

)

PREPARATION:

(@) Disconnect the T16 throttle control motor and sensor con-

nector.

(b) Disconnect the E5 ECM connector.

CHECK:

Check the resistance between the wire harness side connec-

tors.
OK:

Tester Connection

Specified Condition

VC (T16-5)- VC (E5-18)

VTA (T16-6) - VTAL (E5-21)

VTA2 (T16-4) - VTA2 (E5-31)

E2 (T16-3) - E2 (E5-28)

Below 1 Q

@Hlllﬁvﬁﬁ

ECM Connector

A21023

VC (T16-5) or VC (E5-18) -
Body ground

VTA (T16-6) or VTAL (E5-21) -
Body ground

VTA2 (T16-4) or VTA2 (E5-31) -
Body ground

10 kQ or higher

2004 LAND CRUISER (RM1071U)
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2 | Check voltage between terminals VC and E2 of ECM connector.

Wire Harness Side: PREPARATION:
Throttle Body Connector (@) Disconnect the T16 throttle control motor and sensor con-
nector.
(b)  Turn the ignition switch ON.
CHECK:

3|4]5]8]

Measure the voltage between the specified terminals of the E5
" — ECM connector.

E2 VTA2 VvC VIA OK:
Front View A21022

Tester Connection Specified Condition

VC (E5-18) - E2 (E5-28) 451055V

A21038

Replace ECM (See page SF-60).

G
Y ECM Connector
NG

OK

3 | Replace throttle body (See page SF-36).

Go
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4 [ Check if DTC output recur.

PREPARATION:

(@) Clear the DTC (See page DI-3).

(b) Start the engine.

(¢) Run the engine at idle for 15 seconds or more.
CHECK:

Read the DTC (See page DI-3).

RESULT:
Display (DTC Output) Proceed to
"P0120, P0122, P0123, P0220, P022?, P0223 and/or P2135" are output A
again
No DTC output B

B > System is OK.

Replace ECM (See page SF-60).
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DI1LI-19

DTC P0121 | Throttle/Pedal Position Sensor/Switch "A”
Circuit Range/Performance Problem

HINT:
This is the purpose of the "throttle position sensor”.

CIRCUIT DESCRIPTION
Refer to DTC P0120 on page DI-84 .

DTC No. DTC Detecting Condition Trouble Area
Condition (a) continues for 2.0 sec.:
P0121 (a) Difference between VTAL and VTA2 deviates from the Throttle control motor and sensor
threshold

MONITOR DESCRIPTION

The ECM uses throttle position sensor to monitor the throttle valve opening angle.

This sensor including two signals, VTAL1 and VTA2. VTAL is used to detect the throttle opening angle and
VTAZ2 is used to detect malfunctions in VTAL. There are several checks that the ECM performs confirm prop-
er operation of the throttle position sensor and VTAL.

There is a specific voltage difference expected between VTAL and VTAZ2 for each throttle opening angle.
If the voltage output difference of the VTAL1 and VTA2 deviates from the normal operating range, the ECM
interprets this as a malfunction of the throttle position sensor. The ECM will turn on the MIL and a DTC is
set.

FAIL SAFE

If the ETCS (Electronic Throttle Control System) has a malfunction, the ECM cuts off current to the throttle
control motor. The throttle control valve returns to a predetermined opening angle (approximately 16°) by
the force of the return spring. The ECM then adjusts the engine output by controlling the fuel infection (inter-
mittent fuel-cut) and ignition timing in accordance with the accelerator pedal opening angle to enable the
vehicle to continue at a minimum speed.

If the accelerator pedal is depressed firmly and slowly, the vehicle can be driven slowly.

If a "pass” condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop
and the system will return to normal condition.

MONITOR STRATEGY

Related DTCs PO121 Throttle position sensor rationality
Required sensors/components Throttle position sensor
Frequency of operation Continuous
Duration 2 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification
Item L
Minimum |

Maximum

The monitor will run whenever the follow-

. "List of disable a monitor” (on DI-3).
ing DTCs are not present See "List of disable a monitor” (on page DI-3)

VTA2 voltage - | 46V
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TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria Threshold

Different between VTA1 and VTA2
[VTAL - (VTA2 x 0.8 to 1.2)* Less than 0.1 V and more than 0.4 V
* Corrected by learning value

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help deter-
mine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean
or rich, as well as other data from the time when a malfunction occurred.

Replace throttle control motor and sensor (See page SF-36).
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DIBSS-02

DTC

P0125

for Closed Loop

Insufficient Coolant Temperature

Fuel Control

CIRCUIT DESCRIPTION
Refer to DTC P0115 on page DI-75 .

DTC No.

DTC Detection Condition

Trouble Area

P0125

If THW or THA is less than -6.6°C (20°F) at engine start
and 20 min. or more after starting engine, engine coolant
temp. sensor value is 20°C (68°F) or less (2 trip detection
logic)

If THW and THA is between -6.6°C (20°F) and 10°C
(50°F)

at engine start, 5 min. or more after starting engine and
engine coolant temp. sensor value is 20°C (68°F) or less (2
trip detection logic)

If THW and THA greater than 10°C (50°F) at engine start
and 2 min. or more after starting engine, engine coolant
temp. sensor value is 20°C (68°F) or less (2 trip detection
logic)

*Cooling system
Engine coolant temperature sensor
AThermostat

MONITOR DESCRIPTION

The ECT (Engine Coolant Temperature) sensor is used to monitor the temperature of the engine coolant.
The resistance of the sensor varies with the actual coolant temperature. The ECM applies a voltage to the
sensor and the varying resistance of the sensor causes the signal voltage to vary. The ECM monitors the
ECT signal voltage after engine start-up. If, after sufficient time has passed, the sensor still reports that the
engine is not warmed up enough for closed-loop fuel control after sufficient time has passed, the ECM inter-
prets this as a fault in the sensor or cooling system and sets a DTC.

Example:

The engine coolant temperature was OLC (32[F) at engine start. After 5 min. running time, the ECT sensor
still indicates that the engine is not warmed up enough to begin air fuel ratio feedback control of the air-fuel
ratio. The ECM interprets this as a fault in the sensor or cooling system and will set a DTC.

MONITOR STRATEGY

Related DTCs

P0125

Insufficient coolant temperature for closed loop
fuel control

Required sensors/components

Main sensors/components

Engine coolant temperature sensor, Cooling sys-
tem, Thermostat

Related sensors/components

Mass air flow meter

Frequency of operation

Continuous

Duration

2 min. (at engine start, engine coolant or intake air temperature of 10°C (50°F) or more)
5 min. (at engine start, engine coolant or intake air temperature of -6.6°C (20°F) to 10°C (50°F))
20 min. (at engine start, engine coolant or intake air temperature of less than -6.6°C (20°F))

MIL operation

2 driving cycles

Sequence of operation

None

2004 LAND CRUISER (RM1071U)

Author : Date : 292




DI-100
DIAGNOSTICS - ENGINE

TYPICAL ENABLING CONDITIONS

Specification

Item . ;
Minimum Maximum

The monitor will run whenever the follow-

. See "List of Disable a Monitor” table (on page DI-3)
ing DTCs are not present

Fuel cut OFE

Engine Running

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria | Threshold

Time until "engine coolant temperature” detection temperature reaches feedback start temperature

When the temperature at the time of engine starting is Engine coolant temperature is less than "closed-loop enable temperature”
10°C (50°F) or more when 2 min. or more after engine start

When the temperature at the time of engine starting is Engine coolant temperature is less than "closed-loop enable temperature”
"-6.6 °C (20°F)"to "10°C (50°F)” when 5 min. or more after engine start

When the temperature at the time of engine starting is Engine coolant temperature is less than "closed-loop enable temperature”
-6.6 °C (20°F) or less when 20 min. or more after engine start

INSPECTION PROCEDURE
HINT:

* If DTC P0O115, P0116, P0117, P0118 and P0125 are output simultaneously, engine coolant tempera-
ture sensor circuit may be open or short. Perform the troubleshooting of DTC P0115, P0117 or P0118
first.

* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can
help determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel
ratio was lean or rich, as well as other data from the time when a malfunction occurred.

1 | Are there any other codes (besides DTC P0125) being output?

PREPARATION:

(@) Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC
INFO / CURRENT CODES.

CHECK:
Read the DTCs using the hand-held tester or the OBD Il scan tool.
RESULT:
Display (DTC output) Proceed to
P0125 A
"P0125" and other DTCs B
HINT:

If any other codes besides "P0125” are output, perform the troubleshooting for those DTCs first.

B Go to relevant DTC chart (See page DI-36).
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2 Inspect thermostat (See page CO-12).

(See page CO-11).

NG> Replace thermostat

OK

3 | Check cooling system.

CHECK:
Check that there is detect cooling system which causes overcool, such as abnormal radiator fan operation,
modified cooling system and so on.

NG> Repair or replace cooling system.

OK

Replace engine coolant temperature sensor.
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NE

DIC25-01

DTC

P0128

Coolant Thermostat (Coolant Temperature
Below Thermostat Regulating Temperature)

HINT:

This is the purpose of "thermostat” malfunction detection.

CIRCUIT DESCRIPTION

If the engine coolant temperature does not reach 75°C (167°F) despite sufficient warm-up time has

elapsed.
DTC No. DTC Detection condition Trouble Area
Condition (a), (b) and (c) are met: XThermostat
(a) Cold start *Cooling system
P0128

(b) After sufficient warm-up time has elapsed

Engine coolant temperature sensor

(c) Engine coolant temperature greater than 75°C (167°F)

*ECM

MONITOR DESCRIPTION

Yy  A20488

Threshold
(75[C (167[F)) — >~ ~~"~~—~=-=--X~-----

Estimated ECT

ECT

/

Indicated coolant temp. reading

Time 1

DTC set (afte

r 2 driving cycle)

A21045

The ECM estimates the coolant temperature based on starting temperature, engine loads, and engine
speeds. The ECM then compares the estimated temperature with the actual ECT (Engine Coolant Tempera-
ture). When the estimated coolant temperature reaches 75[C (167[F), the ECM checks the actual ECT. If
the actual ECT is less than 75[C (167([F), the ECM will interpret this as a fault in the thermostat or engine
cooling system and set a DTC.

Author : Date :

295



DIAGNOSTICS - ENGINE

DI-103

MONITOR STRATEGY

Related DTCs

P0128

Thermostat

Required sensors/components

Main sensors/components

Engine coolant temperature sensor, Engine
cooling system, Thermostat

Related sensors/components

Intake air temperature sensor, Vehicle speed

sensor
Frequency of operation Once per drive cycle
Duration 15 min.
MIL operation 2 driving cycles
Sequence of operation None
TYPICAL ENABLING CONDITIONS
Specification

Item

Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

Battery voltage 1.0V -
Intake air temperature (at engine start) -10 [T (14[F) 35[C (95LF)
Engine coolant temperature

ngine peratu -10[T (14F) 35[C (95F)
(at engine start)
Difference between intake air temperature
and engine coolant temperature (at engine -15[C (-27[F) 7CC (12.6[F)
start)

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria

Threshold

Duration period of both A and B

5 sec. or more

A Estimated engine coolant temperature

75LC (167[F) or more

B Engine coolant temperature sensor output value

Less than 75[C (167[F)

MONITOR RESULT

The detailed information is described in “CHECKING MONITOR STATUS” (see page DI-3).
*  TID (Test Identification) is assigned to each emission-related component.

*  TLT (Test Limit Type):

If TLT is O, the component is malfunctioning when the test value is higher than the test limit.
If TLT is 1, the component is malfunctioning when the test value is lower than the test limit.
* CID (Component Identification) is assigned to each test value.
* Unit Conversion is used to calculate the test value indicated on generic OBD scan tools.

TID $08: Thermostat

TLT CID Unit Conversion Description of Test Value Description of Test Limit
Multiply by 0.625 and sub- | ECT sensor output when estimated ECT reaches malfunction criteri- . L
1 $01 Malfunction criterion
tract 40 (CCT) on
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help deter-
mine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean
or rich, as well as other data from the time when a malfunction occurred.

1 | Are there any other codes (besides DTC P0128) being output?

PREPARATION:

(@) Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC
INFO / CURRENT CODES.

CHECK:
Read the DTC using the hand-held tester or the OBD Il scan tool.
RESULT:
Display (DTC Output) Proceed to
P0128 A
P0128 and other DTCs B
HINT:

If any other codes besides P0128 are output, perform the troubleshooting for those DTCs first.

=

2 | Check cooling system.

B > Go to relevant DTC chart (See page DI-36).

CHECK:
Check that there is a defect in the cooling system which causes over-cool, such as abnormal radiator fan
operation, modified cooling system and so on.

NG> Repair or replace cooling system.
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3 [ Check thermostat (See page CO-12).

Replace thermostat.

NG>
@

Replace ECM (See page SF-60).
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DTC P0130 | Oxygen Sensor Circuit (Bank 1 Sensor 1)
DTC P0150 | Oxygen Sensor Circuit (Bank 2 Sensor 1)
DTC P2195 | Oxygen Sensor Signal Stack Lean (Bank 1
Sensor 1)
DTC P2196 | Oxygen Sensor Signal Stack Rich (Bank 1
Sensor 1)
DTC P2197 | Oxygen Sensor Signal Stack Lean (Bank 2
Sensor 1)
DTC P2198 | Oxygen Sensor Signal Stack Rich (Bank 2
Sensor 1)
CIRCUIT DESCRIPTION
Refer to DTC P0031 on page DI-49 .
DTC No. Detection Item Trouble Area

Output voltage of heated oxygen sensor remains at 0.4 V or
P0130 more, or 0.55 V or less, during idling after engine is warmed
P0150 up

(2 trip detection logic)

*Open or short in heated oxygen sensor circuit
*Heated oxygen sensor
*Heated oxygen sensor heater

Output voltage of heated oxygen sensor remains at 0.55V | AEFI or ECD relay

P2195
P2197 or less, during idling after engine is warmed up JAir induction system
(2 trip detection logic) HFuel pressure
P2196 Output voltage of heated oxygen sensor remains at 0.4 V or | Xnjector
P2198 more, during idling after engine is warmed up HECM
(2 trip detection logic)
HINT:

Bank 1 refers to bank that includes cylinder No. 1.

Bank 2 refers to bank that does not includes cylinder No. 2.

Sensor 1 refers to the sensor closer to the engine assembly.

The heated oxygen sensor’s output voltage and the short—term fuel trim value can be read using the
OBD Il scan tool or hand—held tester.

* Ot Xt
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MONITOR DESCRIPTION

S
o Rich
()]
8
E
g 055 -—---
Q.
5
o
5 045 ——— - N\——-——
(2]
c
(D)
(]
S 040 - - - - -
(2]
>
x
O
Lean
Pass / Fail definition of voltage malfunction Time .
Y A20806

The ECM uses the heated oxygen sensor information to regulate the air-fuel ratio close to a stoichiometric
ratio. This maximizes the catalytic converter’s ability to purify the exhaust gas. The sensor detects oxygen
levels in the exhaust gas and sends this signal to the ECM.

The inner surface of the sensor element is exposed to outside air. The outer surface of the sensor element
is exposed to exhaust gas. The sensor element is made of platinum coated zirconia and includes an inte-
grated heating element. The heated oxygen sensor has the characteristic whereby its output voltage
changes suddenly in the vicinity of the stoichiometric air-fuel ratio. The heated oxygen sensor generates
output voltage between 0 V and 1.0 V in response to the oxygen concentration in exhaust gas. When the
output voltage of the heated oxygen sensor is 0.55 V or more, the ECM judges that the air-fuel ratio is RICH.
When it is 0.4 V or less, the ECM judges that the air-fuel ratio is LEAN.

Under normal condition, the output voltage from the heated oxygen sensor alternates RICH and LEAN sides
periodically. If the heated oxygen sensor outputs RICH signal (or LEAN signal) constantly, or if the heated
oxygen sensor cannot output enough voltage to reach the minimum specification, the ECM interprets this
as a malfunction in the heated oxygen sensor and sets a DTC.

MONITOR STRATEGY

P0130 Front heated oxygen sensor voltage is constant
at lean side or rich side (Bank 1)

P0O150 Front heated oxygen sensor voltage is constant
at lean side or rich side (Bank 2)

P2195 Front heated oxygen sensor voltage is constant
at lean side (Bank 1)

Related DTCs ;

P2196 Front heated oxygen sensor voltage is constant
at rich side (Bank 1)

P2197 Front heated oxygen sensor voltage is constant
at lean side (Bank 2)

P2198 Front heated oxygen sensor voltage is constant
at rich side (Bank 2)

Main sensors/components Front heated oxygen senor
Required sensors/components ~ -
Related sensors/components Crank position sensor, Vehicle speed sensor
Frequency of operation Once per drive cycle
Duration 20 to 36 sec. x (3 times)
MIL operation 2 driving cycles
Sequence of operation None
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TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

tions A and B were met:

There is history that the following condi-

20 sec. (Continuously)

A. Vehicle speed

40 km/h (25 mph)

B. Engine speed 900 rpm -
Time after engine start 120 sec. -
Idle ON

Fuel system status Closed loop

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria |

Threshold

P0130, P0150:

Either of the following conditions A or B is met:

3 times or more

A. Front oxygen sensor voltage is 0.55 V or less

For 18 sec. or more

B. Front oxygen sensor voltage is 0.4 V or more

For 18 sec. or more

P2195, P2197:

Front heated oxygen sensor voltage

Constant 0.55 V or less

P2196, P2198:

Front heated oxygen sensor voltage

Constant 0.4 V or more

COMPONENT OPERATING RANGE

Parameter

Standard value

In the normal condition, the heated oxygen sensor voltage

OtolV

O2S TEST RESULT
Refer to page DI-3 for detailed information.
Front HO2S voltage monitor

If the HO2S voltage is out of the standard value, the ECM interprets this as a malfunction.

TESTID Description of TEST DATA Conversion Factor Unit
$07 Minimum front HO2S voltage N/A \Y,
$08 Maximum front HO2S voltage N/A \Y,

WIRING DIAGRAM
Refer to DTC P0031 on page DI-49 .
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CONFIRMATION DRIVING PATTERN

. 20 sec. 20 sec. 20 sec.
Vehicle speed or more or more or more
40 km/h
25 mph)| — — T S - -
Idling (c) (e) (e) )
Ignition OFF
120 sec. 20 sec. 20 sec. 30 sec.
or more
(a) (b) or more or more
Y A20314

(@ Connect the hand-held tester to the DLC3.

(b) Switch the hand-held tester from the "normal mode” to the "check mode” (See page
DI-3).

(c) Start the engine and let the engine idle for 120 seconds or more.

(d) Drive the vehicle at 25 mph (40 km/h) or more for 20 seconds or more.

(e) Letthe engine idle for 20 seconds or more. Perform steps (d) and (e) at 3 times.

(H Let the engine idle for 30 seconds.

HINT:

If a malfunction exists, the MIL will light up during step (f).

NOTICE:

If the conditions in this test are not strictly followed, detection of the malfunction will not be possible.

If you do not have a hand-held tester, turn the ignition switch OFF after performing steps (c) to (f),

then perform steps (c) to (f) again.

INSPECTION PROCEDURE
HINT:
Hand-held tester only:
The narrowing down the trouble area is possible by performing ACTIVE TEST of the following "A/F CON-
TROL” (Heated oxygen sensor or another can be distinguished).
(@ Perform ACTIVE TEST by hand-held tester (A/F CONTROL).
HINT:
"A/F CONTROL" is an ACTIVE TEST which changes the injection volume to -12.5 % or +25 %.
(1) Connect the hand-held tester to the DLC3 on the vehicle.
(2)  Turn the ignition switch ON.
(3) Warm up the engine with the engine speed at 2,500 rpm for approximately 90 seconds.
(4) Select the item "DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / A/IF CONTROL".
(5) Perform "A/F CONTROL” with the engine in an idle condition (press the right or left button).
RESULT:
Heated oxygen sensor reacts in accordance with increase and decrease of injection volume
+25% - rich output: More than 0.5 V
-12.5% - lean output: Less than 0.4 V
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NOTICE:
However, there is a few seconds delay in the sensor 1 (front sensor) output. And there is about 20
seconds delay in the sensor 2 (rear sensor).

Output voltage of heated oxygen Output voltage of heated oxygen Mainly suspect
sensor (sensor 1: front sensor) Sensor (sensor 2: rear sensor) trouble area
Injection volume Injection volume
+25% + ___ ,—{ ____ ,— ___ +25% * ___ ,—{ ____ ,— ___
-12.5 % -12.5 %
Case 1 |Output voltage Output voltage 0
More than 0.5 V _,_\_,_ More than 0.5V _/_\—/_
Less than 0.4 V OK Less than 0.4 V OK
Injection volume Injection volume
+25 % + ___ ,—1 ____ ,— ___ +25% *
125 % 12,5 % _, ' "" |_, """ Sensor 1: front sensor
Case 2 | Output voltage Output voltage (sensor 1, heater, sensor 1
ircui
. More than 0.5 V circuit)
Almost no reaction NG _/_\_/_OK
Less than 0.4 V
Injection volume Injection volume
+25% + ___ ,—{ ____ ,— ___ +25 % *
-12.5 % 12.5 % —, ' "" |—, """ Sensor 2: rear sensor
Case 3 |Output voltage Output voltage (sensor 2, heater, sensor 2
More than 0.5 V _,—\_,— . CIrCUIt)
Less than 0.4V OK | Almost no reaction NG
Injection volume Injection volume .
+25 % * +25% * Extremely rich or lean of the
12,5 % —, ' "" |—, """ 12,5 % —, ' "" |—, """ actual air-fuel ratio
Case 4 | Qutput voltage Output voltage (Injector, fuel pressure, gas
leakage in exhaust system,
Almost no reaction NG [ Almost no reaction NG| etc.)

The following A/F CONTROL procedure enables the technician to check and graph the voltage output of
the heated oxygen sensors (sensor 1 and 2).
For displaying the graph indication, enter "ACTIVE TEST / A/IF CONTROL / USER DATA” then select "O2S
B1S1 and O2S B1S2” by pressing "YES” button and push "ENTER” button before pressing "F4” button.

NOTICE:
If the vehicle is short of fuel, the air-fuel ratio becomes LEAN and heated oxygen sensor DTCs will

be recorded, and the MIL then comes on.

HINT:

* If different DTCs related to different systems that have terminal E2 as the ground terminal are output
simultaneously, terminal E2 may be open.
* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, it is useful for determin-
ing whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.
* A high heated oxygen sensor (sensor 1) voltage (0.5 V or maore) could be caused by a rich air fuel mix-
ture. Check for conditions that would cause the engine to run rich.
* A low heated oxygen sensor (sensor 1) voltage (0.4 V or less) could be caused by a lean air fuel mix-
ture. Check for conditions that would cause the engine to run lean.
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1 | Are there any other codes (besides DTC P0130, P0150, P2195, P2197, P2196 or
P2198) being output?

PREPARATION:

(@ Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC
INFO / CURRENT CODES.

CHECK:
Read the DTC using the hand-held tester or the OBD Il scan tool.
RESULT:
Display (DTC Output) Proceed to
"P0130, P0150, P2195, P2196, P2197 and/or P2198" A
"P0130, P0150 P2195, P2196, P2197 or P2198" and other DTCs B
HINT:

If any other codes besides "P0130, P0150, P2195, P2196, P2197 and/or P2198” are output, perform the
troubleshooting for those DTCs first.

B > Go to relevant DTC chart (See page DI-36).
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2 | Check output voltage of heated oxygen sensor during idling.

PREPARATION:
(@ Warm up the heated oxygen sensor with the engine speed at 2,500 rpm for approximately 90 seconds.
(b) Connect the hand-held tester or OBD Il scan tool to the DLC3.
(c) When using hand-held tester, enter the following menu: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / O2S B1 S1 or B2 S1.
CHECK:
Check the output voltage of the heated oxygen sensor during idling the OBD Il scan tool or hand-held tester.
OK:
Heated oxygen sensor output voltage:
Alternates repeatedly between less than 0.4 V and more than 0.5 V (See the following table).

Q30018

OK> Go to step 9.
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3 [ Check resistance of heated oxygen sensor heater.

PREPARATION:
Disconnect the H5, H6, H7 or H8 heated oxygen sensor con-

' A M
nector.
\/,ﬁ_\ /

CHECK:

Components Side:

@ 2 Measure resistance between terminals of the heated oxygen
sensor.
@ 413 OK:
/ EE\ \\/ / Tester Connection Specified Condition
1 OX .
Bankl Sensorl, Bank2 Sensorl HT e ) - B (e d) Hw016020°C)
HT (H6-1) - +B (H6-2) 1110 16 Q (20°C)
+B HT -
J—|_D_I—L HT (H7-1) - +B (H7-2) 11t0 16 Q (20°C)
\/——Q/ HT (H8-1) - +B (H8-2) 11t0 16 Q (20°C)
0 2]
/ Lo \
OX
c Bankl Sensor2, Bank2 Sensor2,, ... NG> Replace heated oxygen sensor.

OK

4 [ Check EFI or ECD relay.

PREPARATION:
Remove the EFI or ECD relay from the engine room R/B.
CHECK:

EFI or ECD Relay

1 3 2la Inspect the EFI or ECD relay.
q i OK:
113
2 4 i Terminal No. Condition Specified Condition
2-4 Constant Continuity
Usually No Continuity
A21543 1-3 Apply B+ between

Continuit
terminals 2 and 4 y

NG> Replace EFI or ECD relay.
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5 | Check for open and short in harness and connector between ECM and heated
oXygen sensor.

PREPARATION:
(@) Disconnect the H5, H6, H7 or H8 heated oxygen sensor
connector.

Components Side:

A

Bankl Sensorl, Bank2 Sensorl

Cc

2 | 1 (b) Disconnect the E6 ECM connector.
@ CHECK:
Measure the resistance between the wire harness side connec-
@ 413 tors.
OK:

Tester Connection

Specified Condition

OX (H5-3) - OX1A (E6-23) Below 1 Q

+B HT HT (H5-1) - HT1A (E6-4) Below 1 Q
ﬁﬁ/ OX (H6-3) - OX1B (E6-29) Below 1 Q

2 1 HT (H6-1) - HT1B (E6-5) Below 1 Q
OX (H7-3) - OX2A (E6-22) Below 1 Q

ii HT (H7-1) - HT2A (E6-33) Below 1 Q
@ OX (H8-3) - OX2B (E6-21) Below 1 Q

El \\l_l_\_l'/ OX HT (H8-1) - HT2B (E6-25) Below 1 Q

Bankl Sensor2, Bank2 Sensor2

'‘A20870

ECM Connector

A21340

2004 LAND CRUISER (RM1071U)

OX (H5-3) or OX1A (E6-23) -

Body ground

10 kQ or higher

HT (H5-1) or HT1A (E6-4) -
Body ground

10 kQ or higher

OX (H6-3) or OX1B (E6-29) -

Body ground

10 kQ or higher

HT (H6-1) or HT1B (E6-5) -
Body ground

10 kQ or higher

OX (H7-3) or OX2A (E6-22) -

Body ground

10 kQ or higher

HT (H7-1) or HT2A (E6-33) -

Body ground

10 kQ or higher

OX (H8-3) or OX2B (E6-21) -

Body ground

10 kQ or higher

HT (H8-1) or HT2B (E6-25) -

Body ground

10 kQ or higher
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Reference (Bank 1 Sensor 1 System Drawing)

Heater Oxygen
EFl or ECD

Relay EF| or ECD Sensor ECM
No. 2 Fuse HT1A
From OO OO
Battery EFl or ECD
No. 1 Fuse OX1A
E2
MREL
Y A21040
NG> Repair or replace harness or connector.
OK

6 | Check air induction system (See page SF-1).

CHECK:
Check the air induction system for vacuum leaks.

NG> Repair or replace air induction system.

OK

7 | Check fuel pressure (See page SF-7).

CHECK.:
Check the fuel pressure (high or low pressure).

fuel pipe line and filter (See page SF-1).

NG> Check and repair fuel pump, pressure regulator,
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8 [ Check injector injection (See page

SF-24).

@

<)

Replace injector.

Replace heated oxygen sensor.

9 | Perform confirmation driving pattern.

HINT:

Clear all DTCs prior to performing the confirmation driving pattern.

3

10 |Isthere DTC P0130, P0150, P2195, P2196, P2197 or P2198 being output again?

YES

NO>

Check for intermittent problems
(See page DI-3).

Replace ECM (See page SF-60).
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DI-117

DIC27-01

DTC P0133 | Oxygen Sensor Circuit Slow Response
(Bank 1 Sensor 1)
DTC P0153 | Oxygen Sensor Circuit Slow Response

(Bank 2 Sensor 1)

CIRCUIT DESCRIPTION
Refer to DTC P0031 on page DI-49 .

DTC No. DTC Detecting Condition Trouble Area

After engine has been warmed up, if response time that heated | *Open or short in heated oxygen sensor circuit
oxygen sensor’s output voltage reaches from RICH to LEAN, *Heated oxygen sensor
or from LEAN to RICH, is 0.6 seconds or more during idling. *Heated oxygen sensor heater

P0133 (2 trip detection logic) *EF| or ECD relay

P0153 JAir induction system
If response time of heated oxygen sensor’s output voltage in A uel pressure
one RICH-LEAN cycle is 5.6 seconds or more during idling. Anjector
(2 trip detection logic) *CM

HINT:

* Bank 1 refers to bank that includes cylinder No. 1.
*  Bank 2 refers to bank that does not includes cylinder No. 1.
*  Sensor 1 refers to the sensor closer to the engine assembly.
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MONITOR DESCRIPTION

Slow slope condition

[}

Lean to Rich time Rich to Lean time

055 — — — -\— — — — 4

040 — — — — —

Oxygen sensor output voltage (V)

Y

v Lean to Rich / Rich to Lean time definition Time

A20599

The ECM uses the heated oxygen sensor information to regulate the air-fuel ratio close to a stoichiometric
ratio. This maximizes the catalytic converter’s ability to purify the exhaust gases. The sensor detects oxygen
levels in the exhaust gas and sends this signal to the ECM.

The inner surface of the sensor element is exposed to outside air. The outer surface of the sensor element
is exposed to exhaust gas. The sensor element is made of platinum coated zirconia and includes an inte-
grated heating element. The heated oxygen sensor has the characteristic whereby its output voltage
changes suddenly in the vicinity of the stoichiometric air-fuel ratio. The heated oxygen sensor generates
waveforms of a voltage between 0 V and 1 V in response to the oxygen concentration in exhaust gas. When
the output voltage of the heated oxygen sensor is 0.55 V or more, the ECM judges that the air-fuel ratio is
RICH. When it is 0.40 V or less, the ECM judges that the air-fuel ratio is LEAN.

The ECM monitors the response feature of the heated oxygen sensor. If the response time of the heated
oxygen sensor output status change from RICH to LEAN or vice versa becomes longer, the ECM interprets
this as a malfunction in the heated oxygen sensor and sets a DTC.

Frequency Condition

One Cycle
- >

Rich side frequency

02 Sensor Voltage -

<>
Lean side frequency

A20600

2004 LAND CRUISER (RM1071U)

Author : Date : 311



DI-119

DIAGNOSTICS - ENGINE
MONITOR STRATEGY

Front heated oxygen sensor response monitor

P0133
(Bank 1)

Related DTCs .

Front heated oxygen sensor response monitor

P0153

(Bank 2)

Required sensors/components

Main sensors/components

Front heated oxygen sensor

Related sensors/components

Crank position sensor, Vehicle speed sensor,
Mass air flow meter

Frequency of operation

Once per drive cycle

Duration

Within 60 sec.

MIL operation

2 driving cycles

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

Frequency idle condition:

There is history that the following condi-

tions were met for 20 sec. AandB
A. Vehicle speed 40 km/h (25 mph) -
B. Engine speed 900 rpm -
Idle ON
Vehicle speed - 5 km/h (3 mph)
Fuel system status Closed loop
Time after engine start 120 sec. -
Engine coolant temperature 40°C (104°F) -
Frequency cruise condition:
o were metor 3o Aand B
A. Vehicle speed 40 km/h (25 mph) -
B. Engine speed 900 rpm -
Intake air amount 3 g/sec. 13 g/sec.
Time after engine start 120 sec. -
Idle OFF
Fuel system status Closed loop
Engine speed 1,000 rpm 3,500 rpm
Engine coolant temperature 70°C (158°F) -
Slow slope condition:
Both of the following condition were met
for 20 sec. AandB
A. Vehicle speed 40 km/h (25 mph) -
B. Engine speed 900 rpm -
Time after engine start 120 sec. -
Idle ON
Vehicle speed - 5 km/h (3 mph)
2004 LAND CRUISER (RM1071U)
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Fuel system status Closed loop
Engine coolant temperature 40°C (104°F) -
TYPICAL MALFUNCTION THRESHOLDS
Detection Criteria | Threshold

Frequency idle condition

Time required by the sensor’s output voltage to change in
one RICH-LEAN cycle

5.6 sec. or more

Frequency cruise condition

Time required by the sensor’s output voltage to change in
one RICH-LEAN cycle

a specific time or more

Slow slope condition

Both of the following conditions were met A and B
A. Number of judgment made 3times
B. Following conditions were met (a) or (b)

(a) Average lean to rich response time

0.9 sec. or more

(b) Average rich to lean response time

0.9 sec. or more

COMPONENT OPERATING RANGE

Parameter

Standard value

Voltage output from heated oxygen sensor

Quickly fluctuates between 0.4 and 0.55 V

O2S TEST RESULT

Refer to page DI-3 for detailed information.

Front HO2S slow slope monitor

If the HO2S sensor voltage is out of the standard value, the ECM interprets this as a malfunction.

TESTID Description of TEST DATA

Conversion Factor

Unit

(Test constant)

time calculation

$03 Low sensor voltage for response N/A

(Test constant)

time calculation

$04 High sensor voltage for response | N/A

\%

If the time required to change is out of the standard value, the ECM interprets this as a malfunction.

TESTID Description of TEST DATA Conversion Factor Unit
Time to change from Lean (+0.4
$31 V) to Rich (2 0.55 V) N/A sec.
Time to change from Rich (20.55
$32 V)to Lean (£0.4V) N/A sec.
Front HO2S frequency monitor (idling)
If the $38 is out of the standard value, the ECM interprets this as a malfunction.
TESTID Description of TEST DATA Conversion Factor Unit
Response time of heated oxygen
$38 sensor’s output voltage in one N/A sec.
RICH-LEAN cycle
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Front HO2S frequency monitor (cruse)
If the $90 is out of the standard value, the ECM interprets this as a malfunction.

TESTID Description of TEST DATA Conversion Factor Unit

Remained value of that average of
switching frequency is subtracted
from average of switching frequen-
cy threshold

$90 Multiply by 0.04096 plus 5.2 sec.

WIRING DIAGRAM
Refer to DTC P0031 on page DI-49 .

INSPECTION PROCEDURE

HINT:
Hand-held tester only:
The narrowing down the trouble area is possible by performing ACTIVE TEST of the following "A/F CON-
TROL” (Heated oxygen sensor or another can be distinguished).
(@ Perform ACTIVE TEST by hand-held tester (A/F CONTROL).
HINT:
"A/F CONTROL" is the ACTIVE TEST which changes the injection volume to -12.5 % or +25 %.
(1) Connect the hand-held tester to the DLC3 on the vehicle.
(2)  Turn the ignition switch ON.
(3) Warm up the engine with the engine speed at 2,500 rpm for approximately 90 seconds.
(4) Select the item "DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / A/IF CONTROL".
(5) Perform "A/F CONTROL” with the engine in an idle condition (press the right or left button).
RESULT:
Heated oxygen sensor reacts in accordance with increase and decrease of injection volume
+25 % - rich output: More than 0.5 V
-12.5 % - lean output: Less than 0.4 V
NOTICE:
However, there is a few second delay in the sensor 1 (front sensor) output. And there is about 20 se-
conds delay in the sensor 2 (rear sensor).
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Output voltage of heated oxygen Output voltage of heated oxygen Mainly suspect
sensor (sensor 1: front sensor) Sensor (sensor 2: rear sensor) trouble area
Injection volume Injection volume
+25% * ___ ,_‘l ____ ,— ___ +25% * ___ ,_‘l ____ ,— ___
-12.5 % -12.5 %
Case 1 |Output voltage Output voltage 0
More than 0.5 V _,—\_,— More than 0.5 V _/_\_/_OK
Less than 0.4 V OK Less than 0.4 V
Injection volume Injection volume
+25 % * ___ ,_‘l ____ ,— ___ +25% *
125 % 12,5 % _, ' "" |_, """ Sensor 1: front sensor
Case 2 | Output voltage Output voltage (sensor 1, heater, sensor 1
circuit)
Almost no reaction NG More than 0.5 V _/_\_/_OK
Less than 0.4 V
Injection volume Injection volume
+25% * ___ ,_‘l ____ ,— ___ +25 % *
-12.5 % 12.5 % —, ' "" |—, """ Sensor 2: rear sensor
Case 3 |Output voltage Output voltage (sensor 2, heater, sensor 2
More than 0.5V _,—\_,— . NG CIrCUIt)
Less than 0.4 V OK | Almost no reaction
Injection volume Injection volume .
+25 % + +25% * Extremely rich or lean of the
12,5 % —, ' "" |—, """ 12,5 % —, ' "" u """ actual air-fuel ratio
Case 4 | Qutput voltage Output voltage (Injector, fuel pressure, gas
leakage in exhaust system,
g y
Almost no reaction NG | Aimost no reaction NG etc.)

The following A/F CONTROL procedure enables the technician to check and graph the voltage output of
the heated oxygen sensors (sensor 1 and 2).
For displaying the graph indication, enter "ACTIVE TEST / A/lF CONTROL / USER DATA” then select "O2S
B1S1 and O2S B1S2” by pressing "YES” button and push "ENTER” button before pressing "F4” button.
NOTICE:
If the vehicle is short of fuel, the air-fuel ratio becomes LEAN and DTCs P0133 and/or P0153 will be
recorded, and the MIL then comes on.
* If different DTCs related to different systems while terminal E2 as ground terminal are output simulta-
neously, terminal E2 may be open.
* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, it is useful for determin-
ing whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.
* A high heated oxygen sensor (sensor 1) voltage (0.5 V or maore) could be caused by a rich air fuel mix-
ture. Check for conditions that would cause the engine to run rich.
* A low heated oxygen sensor (sensor 1) voltage (0.4 V or less) could be caused by a lean air fuel mix-
ture. Check for conditions that would cause the engine to run lean.
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1 | Are there any other codes (besides DTC P0133 or P0153) being output?

PREPARATION:

(@ Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC
INFO / CURRENT CODES.

CHECK:
Read the DTC using the hand-held tester or the OBD Il scan tool.
RESULT:
Display (DTC Output) Proceed to
"P0133 and/or P0153" A
"P0133 or P0153" and other DTCs B
HINT:

If any other codes besides "P0133 and/or P0153" are output, perform the troubleshooting for those DTCs
first.

B > Go to relevant DTC chart (See page DI-36).
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2 | Check output voltage of heated oxygen sensor during idling.

PREPARATION:
(@ Warm up the heated oxygen sensor with the engine speed at 2,500 rpm for approximately 90 seconds.
(b) Connect the hand-held tester or OBD Il scan tool to the DLC3.
(c) When using hand-held tester, enter the following menu: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / O2S B1 S1 or B2 S1.
CHECK:
Check the output voltage of the heated oxygen sensor while idling the OBD Il scan tool or hand-held tester.
OK:
Heated oxygen sensor output voltage:
Alternates between less than 0.35 V and more than 0.45V, and period of "t” must exist less than
0.6 seconds (See the following table).

OK NG NG NG

0.45V —— /\/\ 777777777 . /\/\

035V ——|——t+%ft—-|-—-———- NN |-

(LA

R

A20315

Go to step 9.
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3 [ Check resistance of heated oxygen sensor heater.

PREPARATION:
Disconnect the H5, H6, H7 or H8 heated oxygen sensor con-

' A M
nector.
\/,ﬁ_\ /

CHECK:

Components Side:

@ 2 Measure resistance between terminals of the heated oxygen
sensor.
@ 413 OK:
/ EE\ \\/ / Tester Connection Specified Condition
1 OX .
Bankl Sensorl, Bank2 Sensorl HT e ) - B (e d) Hw016020°C)
HT (H6-1) - +B (H6-2) 1110 16 Q (20°C)
+B HT -
J—|_D_I—L HT (H7-1) - +B (H7-2) 11t0 16 Q (20°C)
\/——Q/ HT (H8-1) - +B (H8-2) 11t0 16 Q (20°C)
0 2]
/ Lo \
OX
c Bankl Sensor2, Bank2 Sensor2,, ... NG> Replace heated oxygen sensor.

OK

4 [ Check EFI or ECD relay.

PREPARATION:
Remove the EFI or ECD relay from the engine room R/B.
CHECK:

EFI or ECD Relay

1 3 2la Inspect the EFI or ECD relay.
q i OK:
113
2 4 i Terminal No. Condition Specified Condition
2-4 Constant Continuity
Usually No Continuity
A21543 1-3 Apply B+ between

Continuit
terminals 2 and 4 y

NG> Replace EFI or ECD relay.
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oxygen sensor.

5 | Check for open and short in harness and connector between ECM and heated

Components Side:
B ﬂ_I:I_ﬂ\ HT
\ /
® 2]
/ \4 : \\/
1 \—/ OX
Bank1 Sensorl, Bank2 Sensorl
+B HT

=
‘\2 1
@ || 4

RSi=/"

c Bankl Sensor2, Bank2 Sensor2

'‘A20870

PREPARATION:

HT1A OX1A

H/TlB é‘ A/ LOXZA OX2B
| IIZIV\(W,IHI l|ll| }I[II{ ]n—,—r‘:‘il
J T

e N
X1B
HT2B HT2A @]
p A19522 ECM Connector A19630

2004 LAND CRUISER (RM1071U)

(@) Disconnect the H5, H6, H7 or H8 heated oxygen sensor
connector.
(b) Disconnect the E6 ECM connector.
CHECK:
Measure the resistance between the wire harness side connec-
tors.
OK:
Tester Connection Specified Condition
OX (H5-3) - OX1A (E6-23) Below 1 Q
HT (H5-1) - HT1A (E6-4) Below 1 Q
OX (H6-3) - OX1B (E6-29) Below 1 Q
HT (H6-1) - HT1B (E6-5) Below 1 Q
OX (H7-3) - OX2A (E6-22) Below 1 Q
HT (H7-1) - HT2A (E6-33) Below 1 Q
OX (H8-3) - OX2B (E6-21) Below 1 Q
HT (H8-1) - HT2B (E6-25) Below 1 Q

OX (H5-3) or OX1A (E6-23) -
Body ground

10 kQ or higher

HT (H5-1) or HT1A (E6-4) -
Body ground

10 kQ or higher

OX (H6-3) or OX1B (E6-29) -
Body ground

10 kQ or higher

HT (H6-1) or HT1B (E6-5) -
Body ground

10 kQ or higher

OX (H7-3) or OX2A (E6-22) -
Body ground

10 kQ or higher

HT (H7-1) or HT2A (E6-33) -
Body ground

10 kQ or higher

OX (H8-3) or OX2B (E6-21) -
Body ground

10 kQ or higher

HT (H8-1) or HT2B (E6-25) -
Body ground

10 kQ or higher
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Reference (Bank 1 Sensor 1 System Drawing)
Heater Oxygen
EFI or ECD Sensor Y9 ECM
Relay EFl or ECD
No. 2 Fuse HT1A
From OO OO
Battery EFl or ECD
No. 1 Fuse OX1A
E2
MREL
Y A21040

NG> Repair or replace harness or connector.

6 | Check air induction system (See page SF-1).

CHECK:
Check the air induction system for vacuum leaks.

NG> Repair or replace air induction system.

OK

7 | Check fuel pressure (See page SF-7).

CHECK.:
Check the fuel pressure (high or low pressure).

fuel pipe line and filter (See page SF-1).

NG> Check and repair fuel pump, pressure regulator,
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8 [ Check injector injection (See page

SF-24).

@

<)

Replace injector.

Replace heated oxygen sensor.

9 | Perform confirmation driving pattern (See page DI-106 ).

HINT:

Clear all DTCs prior to performing the confirmation driving pattern.

3

10 |Is there DTC P0133 or P0153 being output again?

YES

NO>

Check for intermittent problems
(See page DI-3).

Replace heated oxygen sensor.
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DIC28-01

DTC P0134 | Oxygen Sensor Circuit No Activity Detected
(Bank 1 Sensor 1)

DTC P0154 | Oxygen Sensor Circuit No Activity Detected
(Bank 2 Sensor 1)

CIRCUIT DESCRIPTION
Refer to DTC P0031 on page DI-49 .

DTC No. DTC Detecting Condition Trouble Area
*Open or short in heated oxygen sensor circuit
After the engine is warmed up, heated oxygen sensor (bank 1, m::zj gxygz: zz;‘zg: heater
X'
sensor 1) output does not indicate RICH (more than 0.45 V) ¥o cate
) " . EF| or ECD relay
even once when the following conditions continue for 65 sec. o )
JAir induction system
or more:
P0134 . -uel pressure
PO154 (a) Engine speed: 1,400 rpm or more APCV hose connection
|
(b) Venhicle speed: 25 to 81 mph (40 to 130 km/h) or more
*PCV valve and hose
(c) Throttle valve does not fully closed )
) . Anjector
(d) 180 sec. or more after starting engine
. o o *Gas leakage on exhaust system
(e) Engine coolant temperature more than 40°C (104°F) .
*PCV piping
*RECM
HINT:
* Bank 1 refers to bank that includes cylinder No. 1.
*  Bank 2 refers to bank that does not includes cylinder No. 1.
*  Sensor 1 refers to the sensor closer to the engine assembly.
*  After confirming DTC P0134 and P0154, check the output voltage of the heated oxygen sensor in the

"DIAGNOSIS / ENHANCE OBD Il / DATA LIST / ALL using the OBD Il scan tool or the hand—held tester.
If output voltage of the heated oxygen sensor is always less than 0.1 V, heated oxygen sensor circuit
may be open or short.

MONITOR DESCRIPTION

The ECM uses the heated oxygen sensor to optimize the air-fuel mixture in closed-loop fuel control. This
control helps decrease exhaust emissions by providing the catalyst with a nearly stoichiometric mixture.
The sensor detects the oxygen level in the exhaust gas and the ECM uses this data to control the air-fuel
ratio. The sensor output voltage ranges from 0 V to 1 V. If the signal voltage is less than 0.4 V, the air-fuel
ratio is LEAN. If the signal voltage is more than 0.55 V, the air-fuel ratio is RICH. If the conditions for the
closed-loop fuel control are met and after a specified time-period, the sensor’s output signal never indicates
RICH, the ECM will conclude that the closed-loop fuel control is malfunctioning. The ECM will illuminate the
MIL and a DTC is set.
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MONITOR STRATEGY
P0134 Excessive time to enter closed loop (Bank 1)
Related DTCs L
P0154 Excessive time to enter closed loop (Bank 2)

Required sensors/components

Main sensors/components

Front heated oxygen sensor

Related sensors/components

Crank position sensor, Engine coolant tempera-
ture sensor, Vehicle speed sensor

Frequency of operation

Once per drive cycle

Duration

65 sec.

MIL operation

1 driving cycle

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

Both of the following conditions were met

Aand B

A. Time after following conditions met for
50 sec.

(@),

(b), (¢), (d). (e) and (f)

(a) Engine coolant temperature

40[T (104°F)

(b) Engine speed

1,400 rpm

(c) Vehicle speed

40 km/h (25 mph)

(d) Idle

(e) Time after engine start

180 sec.

(f) Fuel enrichment correction factor

1

63.998

B. Neither fail nor pass is determined yet in the present drive cycle

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria

Threshold

Front heated oxygen sensor voltage

Less than 0.45V

COMPONENT OPERATING RANGE

Parameter

Standard value

voltage

In the normal condition, the front heated oxygen sensor

OtolV

WIRING DIAGRAM

Refer to DTC P0031 on page DI-49 .
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INSPECTION PROCEDURE

HINT:

Hand-held tester only:
The narrowing down the trouble area is possible by performing ACTIVE TEST of the following "A/F CON-
TROL” (Heated oxygen sensor or another can be distinguished).

Perform ACTIVE TEST by hand-held tester (A/F CONTROL).

"A/F CONTROL" is the ACTIVE TEST which changes the injection volume to -12.5 % or +25 %.
Connect the hand-held tester to the DLC3 on the vehicle.

Turn the ignition switch ON.

Warm up the engine with the engine speed at 2,500 rpm for approximately 90 seconds.
Select the item "DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / A/IF CONTROL".
Perform "A/F CONTROL” with the engine in an idle condition (press the right or left button).

(@)

HINT:
(1)
(2)
(3)
(4)
()

RESULT:

Heated oxygen sensor reacts in accordance with increase and decrease of injection volume

+25 % - rich output: More than 0.5 V

-12.5 % - lean output: Less than 0.4 V
NOTICE:
However, there is a few seconds delay in the sensor 1 (front sensor) output. And there is about 20
seconds delay in the sensor 2 (rear sensor).

Output voltage of heated oxygen Output voltage of heated oxygen Mainly suspect
sensor (sensor 1: front sensor) Sensor (sensor 2: rear sensor) trouble area
Injection volume Injection volume
+25% * ___ ,_‘l ____ ,— ___ +25% * ___ ,_‘l ____ ,— ___
-12.5 % -12.5 %
Case 1 |Output voltage Output voltage 0
More than 0.5V _,—\_,— More than 0.5V _/—\_/—
Lessthan 0.4V OK Less than 0.4 V OK
Injection volume Injection volume
+25 % * ___ ,_‘l ____ ,— ___ +25% *
125 % 12,5 % _, ' "" |_, """ Sensor 1: front sensor
Case 2 | Output voltage Output voltage (genspr 1, heater, sensor 1
circuit)
) More than 0.5V
Almost no reaction NG _/_\_/_OK
Less than 0.4 V
Injection volume Injection volume
+25% * ___ ,_‘l ____ ,— ___ +25% *
-12.5 % 12.5 % —, ' "" |—, """ Sensor 2: rear sensor
Case 3 | Output voltage Output voltage (sensor 2, heater, sensor 2
circuit)
More than 0.5V _,—\_,— )
Almost no reaction
Less than 0.4V OK NG
Injection volume Injection volume .
+25 % +25% Extremely rich or lean of the
125 % + """ Lo 125 % * """ Lo actual air-fuel ratio
Case 4 vol Output voltage (Injector,' fuel pressure, gas
Output voltage b 9 leakage in exhaust system,
Almost no reaction NG | Almost no reaction NG etc.)
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The following A/F CONTROL procedure enables the technician to check and graph the voltage output of
the heated oxygen sensors (sensor 1 and 2).

For displaying the graph indication, enter "ACTIVE TEST / A/IF CONTROL / USER DATA” then select "O2S
B1S1 and O2S B1S2” by pressing "YES” button and push "ENTER” button before pressing "F4” button.
HINT:

* If different DTCs related to different systems terminal E2 as the ground terminal are output simulta-
neously, terminal E2 may be open.

* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, it is useful for determin-
ing whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

* A high heated oxygen sensor (sensor 1) voltage (0.5 V or maore) could be caused by a rich air fuel mix-
ture. Check for conditions that would cause the engine to run rich.

* A low heated oxygen sensor (sensor 1) voltage (0.4 V or less) could be caused by a lean air fuel mix-
ture. Check for conditions that would cause the engine to run lean.

1 | Are there any other codes (besides DTCs P0134 and P0154) being output?

PREPARATION:

(@) Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC
INFO / CURRENT CODES.

CHECK:
Read the DTC using the hand-held tester or the OBD Il scan tool.
RESULT:
Display (DTC Output) Proceed to
"P0134 and/or P0154" A
"P0134 or P0154" and other DTCs B
HINT:

If any other codes besides P0134 and/or P0154 are output, perform the troubleshooting for those codes first.

B > Go to relevant DTC chart (See page DI-36).
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2 [ Connect OBD Il scan tool or hand-held tester, and read value for voltage output
of heated oxygen sensor (bank 1, 2 sensor 1).

PREPARATION:

(@) Connect the OBD Il scan tool or the hand-held tester to the DLC3.

(b) Warm up the engine to the normal operating temperature.

(c) When using hand-held tester, enter the following menu: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / O2S B1 S1 or B2 S1.

CHECK:

Read the voltage output of the heated oxygen sensors when the engine speed is suddenly increased.

HINT:

Quickly accelerate the engine to 4,000 rpm 3 times by using the accelerator pedal.

OK:
Heated oxygen sensor output a RICH signal (0.45 V or more) at least once.

OK> Go to step 12.
NG \

3 | Check connection of PCV piping.

NG> Repair or replace PCV piping.
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4 | Check resistance of heated oxygen sensor heater.

Components Side: PREPARATION:
+B )W_IZIJ—]\ HT Disconnect the H5, H6, H7 or H8 heated oxygen sensor con-
—— nector.
2 | 1 CHECK:
@ Measure resistance between terminals of the heated oxygen
sensor.
@ 413 OK:
/ \EE\// Tester Connection Specified Condition
1 OoX .
Bankl Sensorl, Bank2 Sensorl HT (HS-) - +B (H5-2) 111016020 ©)
HT (H6-1) - +B (H6-2) 111016 Q (20°C)
+B HT A
HT (H7-1) - +B (H7-2) 111016 Q (20°C)
/—\# HT (H8-1) - +B (H8-2) 111016 Q (20°C)
0 2| 1
/ : 3 \
OoX
c Bankl Sensor2, Bank2 Sensor2,, ... NG> Replace heated oxygen sensor.

OK

5 | Check EFI or ECD relay.

2004 LAND CRUISER (RM1071U)

EFl or ECD Rel PREPARATION:
or elay Remove the EFI or ECD relay from the engine room R/B.
CHECK:
1 3 olal Inspect the EFI or ECD relay.
(—3— OK:
113

2 4 i Terminal No. Condition Specified Condition

2-4 Constant Continuity
Usually No Continuity
A21543 1-3 Apply B+ between Contini
terminals 2 and 4 ontinuity

<)

Replace EFI or ECD relay.
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6 | Check for open and short in harness and connector between ECM and heated
oxygen sensor (bank 1, 2 sensor 1).

Components Side:

PREPARATION:

+B HT
)’l_l:l_[“k (@)
o 2] |o

CHECK:
Measure the resistance between the wire harness side connec-

(HD)
X==A rs

Disconnect the H5 or H7 heated oxygen sensor connec-

tor.

Disconnect the E6 ECM connector.

¢ Bankl Sensorl, Bank2 Sensorl azi339

Tester Connection

Specified Condition

OX (H5-3) - OX1A (E6-23) Below 1 Q
HT (H5-1) - HT1A (E6-4) Below 1 Q
OX (H7-3) - OX2A (E6-22) Below 1 Q
HT (H7-1) - HT2A (E6-33) Below 1 Q

OX (H5-3) or OX1A (E6-23) -

Body ground

10 kQ or higher

OX2A

HT (H5-1) or HT1A (E6-4) -
Body ground

10 kQ or higher

ECM Connector

A21340

OX (H7-3) or OX2A (E6-22) -

Body ground

10 kQ or higher

HT (H7-1) or HT2A (E6-33) -

Body ground

10 kQ or higher

Reference (Bank 1 Sensor 1 System Drawing)

Heater Oxygen

EFI or ECD
Relay EF| or ECD Sensor ECM
No. 2 Fuse HT1A
From OO OO
Battery EFl or ECD
No. 1 Fuse OX1A
E2
MREL
Y A21040
NG Repair or replace harness or connector.
OK
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Check whether misfire is occurred or not by monitoring DTC and data list.

(See page DI-167).

NG> Perform troubleshooting for misfire

@

8

Check air induction system (See page  SF-1).

CHECK:

Check the air induction system for vacuum leaks.

NG> Repair or replace air induction system.

@

9

Check fuel pressure (See page SF-7).

CHECK:

Check the fuel pressure (high or low pressure).

OK

fuel pipe line and filter (See page SF-1).

NG> Check and repair fuel pump, pressure regulator,

10

Check injector injection (See page SF-24)

NG> Replace injector.
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11 [ Check exhaust system for gas leakage.

NG> Repair or replace exhaust gas leakage point.

@

Replace heated oxygen sensor (bank 1, 2 sensor 1).

12 | Perform confirmation driving pattern (See page DI-106).

HINT:
Clear all DTCs prior to performing the confirmation driving pattern.

3

13 | Are there DTCs P0134 and P0154 being output again?

YES> Replace ECM (See page SF-60).

@

14 | Confirm if vehicle has run out of fuel in past.

NO Check for intermittent problems
(See page DI-3).

YES

DTCs P0134 and P0154 are caused by running out of fuel.
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DTC P0136 | Oxygen Sensor Circuit Malfunction (Bank 1
Sensor 2)
DTC P0156 | Oxygen Sensor Circuit Malfunction (Bank 2
Sensor 2)
CIRCUIT DESCRIPTION
Refer to DTC P0031 on page DI-49 .
DTC No. DTC Detecting Condition Trouble Area
The following condition (a) or (b) continues 300 sec. or more. [Open or short in heated oxygen sensor circuit
P0136 (a) During driving with the engine warmed up, heated oxygen [(Heated oxygen sensor
P0156 sensor output does not change. [Heated oxygen sensor heater
(b) Heated oxygen sensor output is very low most of the time. CEFI or ECD relay

HINT:

[0 Bank 1 refers to bank that includes cylinder No. 1.

[0 Bank 2 refers to bank that does not includes cylinder No. 1.

[0 Sensor 2 refers to the sensor farther away from the engine assembly.

MONITOR DESCRIPTION

The ECM monitors the rear heated oxygen sensor in the following 3 items:

(1) If the rear heated oxygen sensor voltage changes between Rich and Lean while the vehicle is
running (repeating acceleration and deceleration). If not, the ECM interprets this as a malfunc-
tion, illuminates the MIL, and then sets DTC.

(2) If the rear heated oxygen sensor voltage does not remain at less than 0.05 V for a long time while
the vehicle is running. If not, the ECM interprets this as a malfunction, illuminates the MIL, and
then sets DTC.

(3) If the sensor’s voltage drops to below 0.2 V (extremely Lean status) immediately when the ve-
hicle decelerates and the fuel cut is working. if not, the ECM interprets this to mean the sensor’s
response feature has deteriorated, illuminates the MIL, and then sets DTC.
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MONITOR STRATEGY

Related DTCs

P0136

Heated rear oxygen sensor output voltage
(Crack) (Bank 1)

Heated rear oxygen sensor output voltage
(Bank 1)

Heated rear oxygen sensor slow response
(Bank 1)

P0156

Heated rear oxygen sensor output voltage
(Crack) (Bank 2)

Heated rear oxygen sensor output voltage
(Bank 2)

Heated rear oxygen sensor slow response
(Bank 2)

Required sensors/components

Main sensors/components

Heated rear oxygen sensor

Related sensors/components

Mass air flow meter, Vehicle speed sensor

Frequency of operation

Once per drive cycle

Duration

300 sec.

MIL operation

2 driving cycles

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

Case 1 (Output voltage (crack)):

Vehicle speed

3 km/h (2 mph)

Idle

OFF

Fuel cut

OFF

Time after fuel cut ON to OFF

40 sec.

Intake air amount per revolution

0.7 glrev

Case 2 (Output voltage):

All of the following conditions are met:

A,B,Cand D

A. Pass/fail detection in this driving cycle

Not detected

B. Engine

Running

C. Time after engine start

0 sec.

D. Either of the following conditions is
met:

(a) or (b)

(a) Cumulative time while heated oxygen
sensor heater is ON

22 sec.

(b) At once more heated oxygen sensor
voltage

0.2V

Case 3 (Slow response):

Rear oxygen sensor voltage before the
fuel cut

0.2V or more

Catalyst condition

Warmed up

Engine coolant temperature

75°C (167°F)
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Fuel cut Operating

Time after engine start 200 sec. -

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria | Threshold

Case 1 (Output voltage (crack)):

Following conditions are met: A,BandC

A. Cumulative rear heated oxygen sensor monitor time 300 sec. or more

B. Time while rear heated oxygen sensor voltage is less

than 0.05 V 180 sec. or more

C. Maximum rear heated oxygen sensor rich time (0.45 V or

Less than 20 sec.
more)

Case 2 (Output voltage):

Number of heated oxygen sensor voltage "switching” 0 time or less

"Switching” is counted when the sensor signal crosses the minimum or maximum voltage

Minimum voltage Less than 0.4 V

Maximum voltage 0.5V or more

Case 3 (Slow response):

Time until the rear oxygen sensor voltage drops to 0.2 V

. 6 sec. or more
after fuel cut starts operating

COMPONENT OPERATING RANGE

Parameter Standard Value

Heated oxygen sensor voltage OtolV

O2S TEST RESULT

Refer to page DI-3 for detailed information.

Rear HO2S voltage monitor

If the HO2S sensor voltage is out of the standard value, the ECM interprets this as a malfunction.

TESTID Description of TEST DATA Conversion Factor Unit

$07 Minimum rear HO2S voltage N/A \Y,

$08 Maximum rear HO2S voltage N/A \Y,

If the time required to change is out of the standard value, the ECM interprets this as a malfunction.
TESTID Description of TEST DATA Conversion Factor Unit

Time to change from Lean (<0.4 V)
. N/A .
$31 to Rich (£0.5 V) / sec

Time to change from Rich (£0.5
N/A .
$32 V) to Lean (<0.4 V) / sec

Rear HO2S slow response monitor
If the elapsed time is out of the standard value, the ECM interprets this as a malfunction.

TESTID Description of TEST DATA Conversion Factor Unit

Until rear HO2S voltage drops to

. N/A .
0.2 V after fuel-cut starting / sec

$37
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Rear HO2S element monitor

If all the values ($81, $84, $85 and $87) are out of the standard values, the ECM interprets this as a malfunc-

tion.
TESTID Description of TEST DATA Conversion Factor Unit
Percentage of monitoring time
$81 when the HO2S voltage is less Multiply 0.3906 %
than 0.05 V
Percentage of monitoring time
$84 when the HO2S voltage is more Multiply 0.3906 %
than 0.7 V
Time when the HO2S voltage is .
$85 0.45 V or more Multiply 0.2621 sec.
Percentage of monitoring time
$87 when the HO2S voltage is 0.45V | Multiply 0.3906 %
or more
WIRING DIAGRAM
Refer to DTC P0031 on page DI-49 .
CONFIRMATION DRIVING PATTERN
Once Twice 12 times
Vehicl d 40 sec. 40 sec. 40 sec.
enhicle spee or more or more or more
40km/mh | _ _ _ _ _ . /. —
(25 mph) (%3) (%3) (%3)
Idling(*2) (Kk4) (Kk4) (Kk4)
IG SW OFF
60 sec. 10 sec. 10 sec 10 sec.
(x1) or more
Y A20316
1.  Connect the hand-held tester to the DLC3. (  %1)
2. Switch the hand-held tester from the normal mode to the check mode (See page DI-3). (k1)
3.  Start the engine and let the engine idle for 60 seconds or more. ( *2)
4.  Drive the vehicle at 40 km/h (25 mph) or more for 40 seconds or more. ( *3)
5. Let the engine idle for 10 seconds or more. ( %4)

6. Perform steps 4. and 5. for 12 times.
HINT:

If a malfunction exists, the MIL will light up on the multi-information display during step 6.

NOTICE:

If the conditions in this test are not strictly followed, a malfunction detection will not occur. If you do

not have a hand-held tester, turn the ign
form steps from 3 to 6 again.
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INSPE
HINT:
Hand-he

CTION PROCEDURE

Id tester only:

The narrowing down the trouble area is possible by performing ACTIVE TEST of the following "A/F CON-
TROL” (Heated oxygen sensor or another can be distinguished).

Perform ACTIVE TEST by hand-held tester (A/F CONTROL).

"A/F CONTROL" is the ACTIVE TEST which changes the injection volume to -12.5 % or +25 %.
Connect the hand-held tester to the DLC3 on the vehicle.

Turn the ignition switch ON.

Warm up the engine with the engine speed at 2,500 rpm for approximately 90 seconds.
Select the item "DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / A/IF CONTROL".
Perform "A/F CONTROL” with the engine in an idle condition (press the right or left button).

(@)

HINT:
(1)
(2)
(3)
(4)
()

RESULT:

Heated oxygen sensor reacts in accordance with increase and decrease of injection volume

+25 % - rich output: More than 0.5 V

-12.5 % - lean output: Less than 0.4 V
NOTICE:
However, there is a few seconds delay in the sensor 1 (front sensor) output. And there is about 20
seconds delay in the sensor 2 (rear sensor).

Output voltage of heated oxygen
sensor (sensor 1: front sensor)

Output voltage of heated oxygen
Sensor (sensor 2: rear sensor)

Mainly suspect
trouble area

Case 1

Injection volume
+25%
-12.5 %

Output voltage

More than 0.5V
Lessthan 0.4 V

OK

Injection volume
+25%
-12.5 %

Output voltage

More than 0.5V
Lessthan 0.4 V

/S Sk

Injection volume
+25%

Injection volume
+25%

Sensor 1: front sensor

NG

Almost no reaction

NG

Almost no reaction

-12.5 % -12.5 %
Case 2 | Output voltage Output voltage (senspr 1, heater, sensor 1
circuit)
Almost no reaction NG More than 0.5 V _/_\_/_OK
Less than 0.4 V
Injection volume Injection volume
+25% * ___ ,_‘l ____ ,— ___ +25% *
-12.5 % 12.5 % —, ' "" |—, """ Sensor 2: rear sensor
Case 3 |Output voltage Output voltage (sensor 2, heater, sensor 2
circuit)
More than 0.5 V _,—\_,— Al . NG
Less than 0.4 V OK most no reaction
Injection volume Injection volume .
+25 % +25% Extremely rich or lean of the
125 % +_, ' "" |_, """ 125 % *_l ' "" L """ actual air-fuel ratio
' ' Injector, fuel pressure, gas
Case 4 | Qutput voltage Output voltage (Inj b 9

leakage in exhaust system,
etc.)
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The following A/F CONTROL procedure enables the technician to check and graph the voltage output of
the heated oxygen sensors.

For displaying the graph indication, first enter "ACTIVE TEST / A/F CONTROL / USER DATA,” then select
"02S B1Sland O2S B1S2” by pressing "YES” button, and push "ENTER” button before pressing "F4” button.
HINT:

O If different DTCs that are related to different system are output simultaneously while terminal E2 is used
as a ground terminal, terminal E2 may be open.

0 Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, it is useful for determin-
ing whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

1 | Are there any other codes (besides DTC P0136 or PO156) being output?

PREPARATION:

(@) Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC
INFO / CURRENT CODES.

CHECK:
Read the DTC using the hand-held tester or the OBD Il scan tool.
RESULT:
Display (DTC Output) Proceed to
P0136 A
"P0136" and other DTCs B
HINT:

If any other codes besides P0136 are output, perform the troubleshooting for those DTCs first.

B > Go to relevant DTC chart (See page DI-36).
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2 | Check output voltage of heated oxygen sensor.

PREPARATION:

(@) Connect the OBD Il scan tool or the hand-held tester to the DLC3.

(b) After warming up the engine, run the engine at 2,500 rpm for 3 minutes.

(c) When using hand-held tester, enter the following menu: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / O2S B2 S1 or B2 S2.

CHECK:

Read the voltage output of the heated oxygen sensor when the engine speed is suddenly increased.

HINT:

Quickly accelerate the engine to 4,000 rpm 3 minutes by using the accelerator pedal.

OK:
Heated oxygen sensor output voltage: Alternates from 0.4 V or less to 0.5 V or more.

OK> Go to step 6.

NG

3 [ Check resistance of heated oxygen sensor heater.

PREPARATION:
Disconnect the H5, H6, H7 or H8 heated oxygen sensor con-

B )W_IZIJ—]\ HT
g nector.
\ /

Components Side:

2 CHECK:
@ Measure resistance between terminals of the heated oxygen
sensor.
@ 413 OK:
/ \ EE\/ / Tester Connection Specified Condition
1 OX .
Bankl Sensorl, Bank2 Sensorl HT (HS-1) - +B (H5-2) 111016020 ©)
HT (H6-1) - +B (H6-2) 111016 Q (20°C)

+B HT -
J—|_EI_I"L HT (H7-1) - +B (H7-2) 11t0 16 Q (20°C)
\/—\\/ HT (H8-1) - +B (H8-2) 1110 16 Q (20°C)

0 2 | 1
/ : \

OoX
o Bankl Sensor2, Bank2 Sensor2 NG> Replace heated oxygen sensor.

'‘A20870

OK

2004 LAND CRUISER (RM1071U)

Author : Date : 337



DI-145
DIAGNOSTICS - ENGINE

4 [ Check EFI or ECD relay.

PREPARATION:
EFl or ECD Relay Remove the EFI or ECD relay from the engine room R/B.
CHECK:
1 3 olal Inspect the EFI or ECD relay.
(—— OK:
113
2 4 i Terminal No. Condition Specified Condition
2-4 Constant Continuity
Usually No Continuity
— -3 Apply B+ between Continuity
terminals 2 and 4
NG Replace EFI or ECD relay.
OK
~_—

5 | Check for open and short in harness and connector between ECM and heated
oxygen sensor.

Components Side: PREPARATION:
+B HT (a) Disconnect the H6 or H8 heated oxygen sensor connec-
N—//L_D—_\_]\—L/ tor.
2 1 (b) Disconnect the E6 ECM connector.
CHECK:
4 3 Measure the resistance between the wire harness side connec-
— tors.
1 RS LA ox oK:
c Bank1 Sensor2, Bank2 Sensor2 i Tester Connection Specified Condition
OX (H6-3) - OX1B (E6-29) Below 1 Q
HT (H6-1) - HT1B (E6-5) Below 1 Q

OX (H6-3) or OX1B (E6-29) -

10 kQ or higher
Body ground '9

rz@ﬁ r—f@ ] OX (H8-3) - OX2B (E6-21) Below 1 Q
@Hﬁ m W j] HT (H8-1) - HT2B (E6-25) Below 1 Q
B

HT1B HT (H6-1) or HT1B (E6-5) - .
10 kQ or higher
OX1B Body ground
HT2B
OX (H8-3) or OX2B (E6-21) - .
ECM Connector 10 kQ or high
c A21340 Body ground 0 k&2 or higher

HT (H8-1) or HT2B (E6-25) -

10 kQ or higher
Body ground '9
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Reference (Bank 1 Sensor 1 System Drawing)

EFI or ECD

Heater Oxygen

Relay EFl or ECD SENSOr ECM
No. 2 Fuse HT1A
From OO OO
Battery EFl or ECD
No. 1 Fuse OX1A
E2
MREL

A21040

NG

Repair or replace harness or connector.

OK

Replace heated oxygen sensor.

6 | Perform confirmation driving pattern.

HINT:

Clear all DTCs prior to performing the confirmation driving pattern.

Go

7 |Isthe DTC P0136 or P0156 being output again?

NO

Check for intermittent problems.

YES

Replace heated oxygen sensor.
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DTC P0171 | System too Lean (Bank 1)
DTC P0172 | System too Rich (Bank 1)
DTC P0174 | System too Lean (Bank 2)
DTC P0175 | System too Rich (Bank 2)

CIRCUIT DESCRIPTION

The fuel trim is related to the feedback compensation value, not to the basic injection time. The fuel trim in-
cludes the short-term fuel trim and the long-term fuel trim.

The short-term fuel trim is the short-term fuel compensation used to maintain the air-fuel ratio at stoichio-
metric air-fuel ratio. The signal from the heated oxygen sensor indicates whether the air-fuel ratio is RICH
or LEAN compared to the stoichiometric air-fuel ratio. This variance triggers a reduction in the fuel volume
if the air-fuel ratio is RICH, and an increase in the fuel volume if it is LEAN.

The long-term fuel trim is the overall fuel compensation carried out in long-term to compensate for a continu-
al deviation of the short-term fuel trim from the central value, due to individual engine differences, wear over-
time and changes in the operating environment.

If both the short-term fuel trim and the long-term fuel trim are LEAN or RICH beyond a certain value, it is
detected as a malfunction and the MIL is illuminated and a DTC is set.

DTC No. DTC Detecting Condition Trouble Area

CAir induction system

[Injector blockage

[Mass air flow meter

[CEngine coolant temperature sensor

[Fuel pressure

When air-fuel ratio feedback is stable after warming up engine, | [Gas leakage in exhaust system

fuel trim is considerably in error on LEAN side [Open or short in heated oxygen sensor (bank 1, 2 sensor 1)
(2 trip detection logic) circuit

[Heated oxygen sensor (bank 1, 2 sensor 1)
[Heated oxygen sensor heater (bank 1, 2 sensor 1)
CEFI or ECD relay

[PCV piping

[ECM

PO171
P0174

[Injector leak, blockage
[Mass air flow meter
[CEngine coolant temperature sensor
. . . . . [Ignition system
PO172 When air-fuel ratio feedback is stable after warming up engine, [H? ol res); e
u u

fuel trim is considerably in error on RICH side P .
P0175 . . ) [Gas leakage in exhaust system
(2 trip detection logic) .

[Open or short in heated oxygen sensor (bank 1, 2 sensor 1)

circuit

[Heated oxygen sensor (bank 1, 2 sensor 1)
[ECM
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HINT:

0 When DTC P0171 or P0174 is recorded, the actual air-fuel ratio is on the LEAN side. When DTC
P0172 or P0O175 is recorded, the actual air-fuel ratio is on the RICH side.

0 If the vehicle runs out of fuel, the air-fuel ratio is LEAN and DTC P0171 or P0174 may be recorded.
The MIL then comes on.

0 If the total of the short-term fuel trim value and long-term fuel trim value is within + 35 % (engine cool-
ant temperature is more than 75 C (167 F)), the system is functioning normally.

MONITOR DESCRIPTION

+40 (%): Thershold at LEAN

1.40
Fuel compensation
amount 0 EBEmmm==f---mmmmmm
-35 (%): Thershold at RICH

Y A20489

A21204

Under closed-loop fuel control, fuel injection amounts that deviate from the ECM’s estimated fuel amount
will cause a change in the long-term fuel trim compensation value. This long-term fuel trim is adjusted when
there are persistent deviations in the short-term fuel trim values. And the deviation from a simulated fuel
injection amount by the ECM affects a smoothed fuel trim learning value. The smoothed fuel trim learning
value is the combination of smoothed short term fuel trim (fuel feedback compensation value) and smoothed
long term fuel trim (learning value of the air-fuel ratio). When the smoothed fuel trim learning value exceeds
the DTC threshold, the ECM interprets this as a fault in the fuel system and sets a DTC.

Example:

If the smoothed fuel trim learning value is more than +40% or less than -35% the ECM interprets this as a
malfunction in the fuel system.
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MONITOR STRATEGY
PO171 Fuel system lean (Bank 1)
P0172 Fuel system rich (Bank 1)
Related DTCs
P0174 Fuel system lean (Bank 2)
P0175 Fuel system rich (Bank 2)

Required sensors/components

Main sensors/components

Front oxygen sensor

Related sensors/components

Engine coolant temperature sensor, Mass air flow
meter, Crankshaft position sensor

Frequency of operation

Continuous

Duration

10 sec.

MIL operation

2 driving cycles

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum

Maximum

ing DTCs are not present

The monitor will run whenever the follow-

See "List of disable a monitor” (on page DI-3)

Battery voltage 1V -
Fuel system: Closed loop 13 sec. -
One of the following conditions is met: AorB

A. Engine speed - 1,000 rpm
B. Intake air amount per revolution 0.26 g/sec. -

learning control

Warm up condition to enable air fuel ratio

Conditions are met

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria

Threshold

Following condition is continue for 3 sec.

AorB

A. Smoothed fuel trim learning value (Lean)

40% or more

B. Smoothed fuel trim learning value (Rich)

-35% or less

WIRING DIAGRAM

Refer to DTC P0031 on page DI-49 .
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INSPE
HINT:
Hand-he

CTION PROCEDURE

Id tester only:

The narrowing down the trouble area is possible by performing ACTIVE TEST of the following "A/F CON-
TROL” (Heated oxygen sensor or another can be distinguished).

Perform ACTIVE TEST by hand-held tester (A/F CONTROL).

"A/F CONTROL" is the ACTIVE TEST which changes the injection volume to -12.5 % or +25 %.
Connect the hand-held tester to the DLC3 on the vehicle.

Turn the ignition switch ON.

Warm up the engine with the engine speed at 2,500 rpm for approximately 90 seconds.
Select the item "DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / A/IF CONTROL".
Perform "A/F CONTROL” with the engine in an idle condition (press the right or left button).

(@)

HINT:
(1)
(2)
(3)
(4)
()

RESULT:

Heated oxygen sensor reacts in accordance with increase and decrease of injection volume

+25 % - rich output: More than 0.5 V

-12.5 % - lean output: Less than 0.4 V
NOTICE:
However, there is a few seconds delay in the sensor 1 (front sensor) output. And there is about 20
seconds delay in the sensor 2 (rear sensor).

Output voltage of heated oxygen
sensor (sensor 1: front sensor)

Output voltage of heated oxygen
Sensor (sensor 2: rear sensor)

Mainly suspect
trouble area

Case 1

Injection volume
+25%
-12.5 %

Output voltage

More than 0.5 V
Lessthan 0.4 V

OK

Injection volume
+25%
-12.5 %

Output voltage

More than 0.5V _/—\_/—
Lessthan 0.4 V OK

Injection volume
+25%

Injection volume
+25%

Sensor 1: front sensor

NG

Almost no reaction

NG

Almost no reaction

-125 % -125 %
Case 2 | Output voltage Output voltage (senspr 1, heater, sensor 1
circuit)
Almost no reaction NG More than 0.5 V _/_\_/_OK
Less than 0.4 V
Injection volume Injection volume
+25% * ___ ,_‘l ____ ,— ___ +25 % *
-12.5 % 12.5 % —, ' "" |—, """ Sensor 2: rear sensor
Case 3 |Output voltage Output voltage ((:S|recTJS|tc)Jr 2, heater, sensor 2
More than 0.5 V _,—\_,— )
Less than 0.4V OK | Almost no reaction NG
Injection volume Injection volume .
+25 % +25% Extremely rich or lean of the
125 % +_, ' "" |_, """ 125 % *_l ' "" L """ actual air-fuel ratio
' ' Injector, fuel pressure, gas
Case 4 | Qutput voltage Output voltage (Inj b 9

leakage in exhaust system,
etc.)
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The following A/F CONTROL procedure enables the technician to check and graph the voltage output of
the heated oxygen sensors (sensor 1 and 2).

For displaying the graph indication, enter "ACTIVE TEST / A/IF CONTROL / USER DATA” then select "O2S
B1S1 and O2S B1S2” by pressing "YES” button and push "ENTER” button before pressing "F4” button.
HINT:

O If different DTCs related to different systems that have terminal E2 as the ground terminal, terminal
E2 may be open.

0 Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, it is useful for determin-
ing whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

0 A high heated oxygen sensor (sensor 1) voltage (0.5 V or more) could be caused by a rich air fuel mix-
ture. Check for conditions that would cause the engine to run rich.

O Alow heated oxygen sensor (sensor 1) voltage (0.4 V or less) could be caused by a lean air fuel mix-
ture. Check for conditions that would cause the engine to run lean.

1 | Check air induction system (See page  SF-1).

CHECK:
Check the air induction system for vacuum leaks.

NG> Repair or replace air induction system.

OK

2 | Check connection of PCV piping.

NG> Repair or replace PCV piping.

OK

3 | Check injector injection (See page SF-24).

NG> Replace injector.
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4 Check mass air flow meter.

PREPARATION:

A Remove the mass air flow meter.
E2 ve +p | CHECK:
THA | E2G (@) Inspect output voltage.
& (1) Apply battery voltage across terminals +B and E2G.
N (2) Connect the positive (+) tester prove to terminal VG,
%‘ a and negative (-) tester prove to terminal E2G.
g 514131211 (3) Blow air into the mass air flow sensor, and check
KO that the voltage fluctuates.

(b) Inspect resistance.

30 , : .
2ol (1) Measure the resistance between terminals of the in-
take air temperature sensor.
10L ,
o Resistance:
g 2_ Tester Connection Temperature Specified Condition
g L 20 C (-4 F) 13.610 18.4 kQ
zZ
E 1 THA (4) - E2 (5) 20 C (68 F) 2.21102.69 kQ
% E 60 C (140 F) 0.49 10 0.67 kQ
@ 050
0.31
0.2 Acceptable
0.1L
20 0 20 40 60 80 100 .
(-4) (32) (68) (104)(140)(176)(212) NG Replace mass air flow meter.
TEMPERATURE C( F)
A21041
OK
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5 [ Check engine coolant temperature sensor.

PREPARATION:

Remove the engine coolant temperature sensor.

CHECK:

(@) Measure the resistance between the terminals of the en-
gine coolant temperature sensor.

Resistance:
Tester Connection Specified Condition
c 2.32t02.59kQ (20 C (68 F))
N4 1-2
W 0.310t0 0.326 kQ (80 C (176 F))
9 NOTICE:
E 1k In case of checking the engine coolant temperature sensor
7 - in the water, be careful not to allow water to go into the ter-
W o5 minals. After checking, dry the sensor.
o HINT:
ol Alternate procedure: Connect an ohmmeter to the installed en-
T gine coolant temperature sensor and read the resistance. Use
20 0 20 40 60 80 100 an infrared thermometer to measure the engine temperature in
S01196 (-4) (32) (68) (104) (140) (176)(212) | the immediate vicinity of the sensor. Compare these values to
sy TEMPERATURE C(F)  wnoee| oo resistance/temperature graph. Change the engine temper-
ature (warm up or allow to cool down) and repeat the test.
(b) Reinstall the engine coolant temperature sensor.
NG Repair or replace engine coolant temperature
sensor.
OK
6 | Check for spark and ignition (See page 1G-1).

OK
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7 | Check fuel pressure (See page SF-7).

CHECK.:
Check the fuel pressure (high or low pressure).

tor, fuel pipe line and filter (See page  SF-1).

NG> Check and replace fuel pump, pressure regula-

OK

8 [ Check exhaust system for gas leakage.

NG> Repair or replace exhaust gas leakage point.
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9 [ Check output voltage of heated oxygen sensor (bank 1, 2 sensor 1) during id-
ling.

PREPARATION:
(@ Warm up the heated oxygen sensor with the engine speed at 2,500 rpm for approximately 90 seconds.
(b) Connect the hand-held tester or OBD Il scan tool to the DLCS3.
(c) When using hand-held tester, enter the following menu: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / O2S B1 S1 or B2 S1.
CHECK:
Check the output voltage of the heated oxygen sensor during idling using the OBD Il scan tool or hand-held
tester.
OK:
Heated oxygen sensor output voltage:
Alternates between less than 0.4 V and more than 0.55 V (See the following table).

O K N G N G N G

05 V ---~

04 V ----

Q30018

OK> Go to step 17.
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DIAGNOSTICS ENGINE

10 | Check resistance of heated oxygen sensor heater.
Components Side: PREPARATION:
+B HT Disconnect the H5, H6, H7 or H8 heated oxygen sensor con-
)j—lj—ﬂ\ nector.
EToN
2 1 :
@ Measure resistance between terminals of the heated oxygen
sensor.
@ 43 OK:
/ \ \EE\/ / Tester Connection Specified Condition
1 OX o
Bank1 Sensorl, Bank2 Sensorl HT (H1) - +8 (H5-2) Hw016020°C)
HT (H6-1) - +B (H6-2) 111016 Q (20°C)
+B HT A
HT (H7-1) - +B (H7-2) 111016 Q (20°C)
/——Q/ HT (H8-1) - +B (H8-2) 1110 16 Q (20°C)
® 2| 1
/ : 3 \
OoX
c Bankl Sensor2, Bank2 Sensor2,, ... NG> Replace heated oxygen sensor.

2004 LAND CRUISER (RM1071U)

OK
11 Check EFI or ECD relay.
| PREPARATION:
EFl or ECD Relay Remove the EFI or ECD relay from the engine room R/B.
CHECK:
1 3 olal Inspect the EFI or ECD relay.
(e OK:
13 — — —
2 4 i Terminal No. Condition Specified Condition
2-4 Constant Continuity
Usually No Continuity
A21543
t-3 Apply. B+ between Continuity
terminals 2 and 4

<)

Replace EFI or ECD relay.
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12 | Check for open and short in harness and connector between ECM and heated
oXygen sensor.

PREPARATION:
(@) Disconnect the H5, H6, H7 or H8 heated oxygen sensor

+B HT
) L connector.
/’ﬁ—ﬁ\

(b) Disconnect the E6 ECM connector.

@ 2 1 CHECK:

Components Side:

@ 4|3 Measure the resistance between the wire harness side connec-
tors.
/\ \EE// OK:
El OX Tester Connection Specified Condition
Bank1 Sensorl, Bank2 Sensorl
OX (H5-3) - OX1A (E6-23) Below 1 Q
+B J—'—D—I—L HT HT (H5-1) - HT1A (E6-4) Below 1 Q
/:\# OX (H6-3) - OX1B (E6-29) Below 1 Q
2 1 HT (H6-1) - HT1B (E6-5) Below 1 Q
4 3 OX (H7-3) - OX2A (E6-22) Below 1 Q
HT (H7-1) - HT2A (E6-33) Below 1 Q
@ OX (H8-3) - OX2B (E6-21) Below 1 Q
El \\l_l_\_l'/ OX HT (H8-1) - HT2B (E6-25) Below 1 Q
c Bankl Sensor2, Bank2 Sensor2,, ... OX (H5-3) or OX1A (E6-23) - _
10 kQ or higher
Body ground

HT (H5-1) or HT1A (E6-4) -
Body ground
OX (H6-3) or OX1B (E6-29) -
Body ground

10 kQ or higher

10 kQ or higher

HT (H6-1) or HT1B (E6-5) -

10 kQ or higher
Body ground '9

OX (H7-3) or OX2A (E6-22) -

10 kQ or higher
Body ground '9

c ECM Connector A21340 HT (H7-1) or HT2A (E6-33) - 10 kQ or higher

Body ground

OX (H8-3) or OX2B (E6-21) -
Body ground

10 kQ or higher

HT (H8-1) or HT2B (E6-25) -

10 kQ or higher
Body ground 9
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Reference (Bank 1 Sensor 1 System Drawing)
EFl or ECD Heater Oxygen
Relay EF| or ECD Sensor ECM
No. 2 Fuse HT1A
From OO0 OO
Battery EFI or ECD
No. 1 Fuse OX1A
E2
MREL
Y A21040
NG Replace or replace harness or connector.

OK

13 | Replace heated oxygen sensor.

Go
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14 | Perform confirmation driving pattern.
Vehicle speed 3to 5 minutes 3to5 minutes 3to 5 minutes
19mph | _ _ _ _ _ -\ _ _ _ I\ _ __ I _ _ _
(30 km/h) *3) (%3) (k3)
dling(*2) (% 4) (%4) (%4
IG SW OFF
Warm up 2 minutes 2 minutes 2 minutes
(k1)
Y A09299 A21418
(a) Disconnect the battery terminal and wait for a minute (clear learning value of the air fuel ratio). (*1)
(b) Connect the hand-held tester to the DLC3. (k1)
(c) Switch the hand-held tester from the normal mode to the check mode (See page DI-3). (k1)
(d) Start the engine and let it idle until engine coolant temperature is 75 °C (167 °F ) or more. (k2)
(e) Drive the vehicle at 19 mph (30 km/h) or more for 3 minutes or more. (%*3)
()  Let the engine idle for approx. 2 minutes. (*4)
(g) Perform steps (e) and (g) at least 3 times.
HINT:

If a malfunction exists, the MIL will be illuminated during step (f).

NOTICE:

If the conditions in this test are not strictly followed, detecting a malfunction may be difficult. If you
do not have a hand-held tester, turn the ignition switch OFF after performing steps (e) to (f), and then
do step (f) again.

15

Is there DTC P0171, PO172, PO174 or PO175 being output again?

confirmation driving pattern (Refer to step 14).

YES> Replace ECM (See page SF-60) and perform
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16 | Confirm if vehicle has run out of fuel in past.

(See page DI-3).

NO> Check for intermittent problems

DTC P0171, P0172, PO174 or PO175 is caused by running out of fuel.

17 | Perform confirmation driving pattern.

HINT:
Clear all DTCs prior to performing the confirmation driving pattern (Refer to step 14).

Go

G

18 Is there DTC P0171, P0172 P0174 and/or PO175 being output again?

NO> Go to step 22.

YES

19 | Replace heated oxygen sensor.

Go

G

20 | Perform confirmation driving pattern.

HINT:
Clear all DTCs prior to performing the confirmation driving pattern (Refer to step 14).

Go
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21 Is the DTC P0171, P0172, P0174 and/or PO175 being output again?

YES Replace ECM (See page SF-60) and perform
confirmation driving pattern (Refer to step 14).

@

22 | Confirm if vehicle has run out of fuel in past.

NO Check for intermittent problems.
(See page DI-3).

YES

DTC is caused by running out of fuel
(DTCs P0O171, PO172 P0174 and/or P0O175).
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DIAGNOSTICS - ENGINE

DIC2B-01

DTC P0230 | Fuel Pump Primary Circuit

CIRCUIT DESCRIPTION

In the diagram below, when the engine is cranked, current flows from terminal STAR of the ECM to the starter
relay coil and also current flows to terminal STA of the ECM (STA signal).

When the STA signal and NE signal are input to the ECM, the Trl is turned ON, current flows to the coil of
the circuit opening relay, the relay switches on, power is supplied to the fuel pump, and the fuel pump oper-

ates.
While the NE signal is generated (engine running), the ECM keeps the Trl ON (circuit opening relay ON)

and the fuel pump also keeps operating.

The fuel pump speed is controlled at two levels (high speed or low speed) by the condition of the engine
(starting, light load, heavy load). When the engine starts (STA ON), the Tr2 in the ECM is OFF, so the fuel
pump relay closes and battery positive voltage is applied directly to the fuel pump. The fuel pump operates

at high speed.
After the engine starts during idling or light loads, since the Tr2 goes ON, power is supplied to the fuel pump

via the fuel pump resistor. The fuel pump operates at low speed.

EFI Rel ECV
elay
EFI ( )
OO
Fuel Pump Resistor MREL
Circuit Opening %
— Relay
Fuel Pump Relay
[FPR  Tr2
Z IGN
Ignition Switch
AM2
) RO+ Fuel Pum
Starter Relay
FC Trl
' STA
-+
__ | Battery M Crankshaft Position NE
CI_:L, Sensor (NE Signal)

= = Starter Y )

Y A21043
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DIAGNOSTICS - ENGINE
DTC No. DTC Detecting Condition Trouble Area
*Open or short in fuel pump relay circuit
*Fuel pump relay
P0230 Open or short in fuel pump relay circuit *Circuit opening relay

*Fuel pump
*ECM

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ENGINE
WIRING DIAGRAM
Engine Room R/B ECM
B B > B
Fuel Pump ) )C 1 ; F14 Fuel Pump A2
R.L Relay Resistor 2 BB1
L& 151 (W z—— JB No. 6
- 7 10 |, 13 oW f3_3\
1 1™ sw 6C 6D i1 (Es) FPR
B
C/OPN Relay G-W F12 4
R-L B-Y J/B No. 5 Fuel @
1 o~ 1 .
O‘g 5 )C GW 16 1 Pump 5
Ty 5D 5C
1 2 w-B
B-W 13 2 B-W ﬁlo
. »(1) - 5D 5C - (E9) FC
e is ; 2
EFI or ECD Relay BW 5 50} B-W (E9) MREL
B-Y B-Y
1 S~ 1 X
O( 3 1 )O Engine Room J/B 8 |BB1
W-B 2 =
(D& o3 (D& D
B-W 11 EFlor ECD No. 1
B-Y 1B
Cowl Side J/B LH
WoR 41 10 WR 9 AM2 1
118 1 Cowl Side J/B RH
Ignition SW Jic 4 IGN 29
2 B-R B-R e 3B
7lam2 1G2|6 A A
B-R We
B-G
S 2 W-B
MAIN
F15 Cowl Side J/B LH
FL Block 33
»()
_T_ Battery E IF
T
L — — —
C A19965 A20085

HINT:

This diagnostic chart is based on premise that engine is started. If the engine is not started, proceed to prob-
lem symptoms table on DI-48 .
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help deter-
mine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean

or rich, as well as other data from the time when a malfunction occurred.

1 | Check voltage between terminal FPR and E1 of ECM.

CHECK:
Measure the voltage between terminals of E5 and E7 ECM con-
/ @ @ El nectors.
(=== = ) OK:
i 1 I”I”I }‘Il li“l l ;:I{ I!!i lII! IFIHI—; 1 I"!I! }|“I }I[“{ n—,—r‘_—‘:‘l . - e .
:jfl OO H B (P Tester Connection Condition Specified Condition
W \w( FPR (E5-33) - E1 (E7-1) STA signal ON 9to 14V
FPR (E5-33) - E1 (E7-1) STA signal OFF 0to3V
FPR
ECM Connector
g = A190%0 OK )| Replace ECM (See page SF-60).
NG
\/

2 | Check fuel pump relay.

PREPARATION:
Remove the fuel pump relay from the engine room R/B.
CHECK:
Inspect the fuel pump relay.
OK:
Tester Connection Specified Condition
1-2 Continuity
3-4 Continuity
feioz 3-5 No continuity
3.5 Continuity
(Apply battery voltage terminal 1 and 2)
NG> Replace fuel pump relay.
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DIAGNOSTICS - ENGINE

3 | Check for open and short in harness and connector between fuel pump relay

and ECM.
Engine Room J/B: PREPARATION:
[o] (@ Remove the fuel pump relay from the engine room J/B.
(b) Disconnect the E5 ECM connector.
O —
o I|IE E CHECK:
= = Measure the resistance between wire harness side connectors.
5 s 5 OK:
@ Fuel Pump Tester Connection Specified Condition
Relay Engine Room J/B (Fuel pump relay ter- Below 1 O
c A21342 minal 1) - FPR (E5-33)
Engine Room J/B (Fuel pump relay ter-
minal 1) or FPR (E5-33) - 10 kQ or higher
Body ground

e
@%'m'MVMJ

\

EARERREARE

{

FPR ECM Connector

A21023

NG Repair or replace harness or connector.

OK

Replace ECM (See page SF-60).
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DI-167

DIC2C-01

DTC P0O300 | Random/Multiple Cylinder Misfire Detected
DTC P0O301 | Cylinder 1 Misfire Detected
DTC P0302 | Cylinder 2 Misfire Detected
DTC P0303 | Cylinder 3 Misfire Detected
DTC P0304 | Cylinder 4 Misfire Detected
DTC P0305 | Cylinder 5 Misfire Detected
DTC P0306 | Cylinder 6 Misfire Detected
DTC P0307 | Cylinder 7 Misfire Detected
DTC P0308 | Cylinder 8 Misfire Detected

CIRCUIT DESCRIPTION

When a misfire occurs in the engine, hydrocarbons (HC) enter the exhaust in high concentrations. If this HC
concentration is high enough, there could be an increase in exhaust emissions levels. High concentrations
of HC can also cause to temperature of the catalyst to increase, possibly damaging the catalyst. To prevent
this increase in emissions and limit the possibility of thermal damage, the ECM monitors the misfire rate.
When the temperature of the catalyst reaches a point of thermal degradation, the ECM will blink the MIL.
For monitoring misfire, the ECM uses both the camshaft position sensor and the crankshaft position sensor.
The camshatft position sensor is used to identify misfiring cylinders and the crankshaft position sensor is used
to measure variations in the crankshaft rotation speed. The misfire counter increments when crankshaft rota-
tion speed variations exceed threshold values.
If the misfiring rate exceeds the threshold value and could cause emissions deterioration, the ECM illumi-

nates the MIL.
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DIAGNOSTICS - ENGINE
DTC No. DTC Detecting Condition Trouble Area
*Open or short in engine wire
P0300 Misfiring of random cylinders is detected *Connector connection
RVacuum hose connection
Agnition system
P0301 Anjector
P0302 HFuel pressure
P0303 *Mass air flow meter
P0304 Engine coolant temperature sensor
Misfiring of each cylinder is detected .
P0305 *Compression pressure
P0306 RValve clearance
P0307 RValve timing
P0308 *PCV piping
AECM
HINT:

When several codes for a misfiring cylinder are recorded repeatedly but no random misfire code is recorded,
it indicates that the misfires have been detected and recorded at different times.

Reference: Inspection using the oscilloscope.

With the engine idling, check the waveform between terminals #1 to #8 and EO1 of the ECM connectors.
HINT:

The correct waveform is as shown.

Injector Signal Waveform

(Magnification)
20V 3 20V I
[Division + [Division I
GND 3 GND =
100 msec./Division (ldling) Injection duration 1 msec./Division (Idling)
Y A20646
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DI-169

MONITOR DESCRIPTION

Camshaft position sensor

]

1

Crankshaft position sensor
(36-2 teeth or 12 teeth)

\ 4

ECM

A

A20490

The ECM illuminates the MIL (2 trip detection logic) if:
The ECM will illuminate the MIL when the percent misfire exceeds the specified limit per 1,000 engine revolu-
tions. One occurrence of excessive misfire during engine start will set the MIL. Four occurrences are required
to set the MIL 1,000 revolutions after engine start.
The ECM blinks the MIL (MIL blinks immediately) if:
*  Within 200 engine revolutions at a high rpm, the threshold for "percent of misfire causing catalyst dam-

age” is reached 1 time.

*  Within 200 engine revolutions at a normal rpm, the threshold for "percent of misfire causing catalyst
damage” is reached 3 time.

MONITOR STRATEGY

Related DTCs

P0300 Random/Multiple cylinder misfire detected
P0301 Cylinder 1 misfire detected
P0302 Cylinder 2 misfire detected
P0303 Cylinder 3 misfire detected
P0304 Cylinder 4 misfire detected
P0305 Cylinder 5 misfire detected
P0306 Cylinder 6 misfire detected
P0307 Cylinder 7 misfire detected
P0308 Cylinder 8 misfire detected

Required sensors/components

Main sensors/components

Camshaft position sensor, Crankshaft position

sensor

Related sensors/components

Engine coolant temperature sensor, Intake air
temperature sensor, Throttle position sensor

Frequency of operation

Continuous

Duration

Every 1,000 revolutions (soon after engine is started: 1 time, other 4 times) (emission related misfire)

Every 200 revolutions (1 or 3 times) (catalyst deteriorating misfire)

MIL operation

2 driving cycles MIL ON

Immediate MIL blinking (Catalyst deteriorating misfire)

Sequence of operation

None
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DIAGNOSTICS -

ENGINE

TYPICAL ENABLING CONDITIONS

Specification

Item

Minimum | Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

Battery voltage

o | )

VVT

Normal operation (i. e. not under scan-tool control)

Engine speed fluctuation

Engine speed should not have changed rapidly

Engine speed (Two full revolutions (2 rev.)

after engine has started) 400 rpm 5,300 rpm
All of the following conditions are met: A,BandC

A. Engine coolant temperature -10 [T (14[F) -
B. Either of the following conditions is met: (a) or (b)

(a) Intake air temperature -10 [T (14[F) -
(b) Engine coolant temperature 75[C (167[F) -
i.eliither of the following conditions is @) or (b)

S;rlfggine coolant temperature at engine 70T (190F) )
(b) Engine coolant temperature 20[C (68LTF) -
\I;/litt.sr:kgrzliirni;;n;g:Ztd §>er revolution (varies 0.4 girev. )
Throttle position learning Completed

Rapid throttle opening or closing operation has not occurred

Throttle position

Changing value of throttle position
Less than 0.5 Jper 0.008 sec.

Rough road counter

14 times/1,000 revolutions
(Not running on rough road)

For paired cylinder misfire (6 or 8 cylinders):

When ECT is between -10[C (14[F) and
75LC (167LF), the following conditions are
met:

Aand B

A. Engine speed

- 3,000 rpm

B. Intake air amount per revolution at
1,800 rpm (varies with engine speed)

0.7 g/sec. -

When ECT is over 75LC (167[F), the fol-
lowing conditions are met:

Aor(BandC)

A. NE signal plate tooth width learning was not completed

B. Engine speed

- 3,000 rpm

C. Intake air amount per revolution at
1,800 rpm (varies with engine speed)

0.7 g/sec. -
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DI-171

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria

Threshold

Emission related misfire rate:

1. During the first 1,000 revolutions after engine start
(MIL is set when misfire is detected 1 time)

2. After the first 1,000 revolutions have occurred
(MIL is set when misfire is detected 4 times)

3 %/1,000 revolutions

Catalyst damage misfire count:
1. Low engine rpm area (ex. less than 3,000 rpm):

times)
2. High engine rpm area: Every 200 revolutions

200 revolutions (MIL is set when misfire is detected 3

96 count/200 revolutions

(Threshold varies with engine speed and intake air amount per revolution)

WIRING DIAGRAM

Refer to DTC P0351 on page DI-202 for the wiring diagram of the ignition system.

ECM
19 ( )
B.R Injector No. 1 1
- ] (oY
11 I R { E5 ) #1
110
B.R Injector No. 2 B 2
- ] (o)
1 I 5 { E5 ] #2
J4 B-R 111
JIC BR 7 B.R 12 sr |BR Injector No. 3 3
B-R - Ek - EI - - ] (Eo)
A A b2 IN2 11 I 5 { E5 ) #3
112
|18. on SW Cowl Side J/B LH B-R BR Injector No. 4 4
ol e w@f, [ &
o =12 2A }— 113
6 7 -
IG2 AM2 B-R Injector No. 5 s 5
[ T I (E5)#5
F15 Engine Room J/B B-R |1l4l_| 2 —
FL Block B.G 1 AM2 9 WoR B-R Injector No. 6 - 3
RO > 1C 1B BR 1|f1ﬂ$‘|2 { E6 ] #6
MAIN 115
B-R BR Injector No. 7 W 6
-
T 17 (Eg#7
116
B.R Injector No. 8 BW 5
- | P W
+ 1 I 5 ( E7) #8
::-_ Battery
T
+ —_
C A19966
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CONFIRMATION DRIVING PATTERN

(@) Connect the hand-held tester to the DLC3.

(b) Record DTC and the freeze frame data.

(c) Use the hand-held tester to set to the check mode (See page DI-3).

(d) Read the value on the misfire counter for each cylinder when idling. If the value is displayed on the
misfire counter, skip the following procedure of confirmation driving.

(e) Drive the vehicle several times with the engine speed, load and its surrounding range shown with EN-
GINE SPD, CALC LOAD in the freeze frame data or MISFIRE RPM, MISFIRE LOAD in the DATA LIST.

If you have no hand-held tester, turn the ignition switch OFF after the symptom is simulated once. Then re-

peat the simulation process again.

HINT:

In order to memorize the DTC of misfire, it is necessary to drive around MISFIRE RPM, MISFIRE LOAD in

the DATA LIST for the following period of time. Take care not to turn the ignition switch OFF. Turning the

ignition switch OFF switches the diagnosis system from check mode to normal mode. So all DTCs, etc., are

erased.

Engine Speed Time
Idling 3 minutes 30 seconds or more
1,000 rpm 3 minutes or more
2,000 rpm 1 minute 30 seconds or more
3,000 rpm 1 minute or more

(H  Check if there is misfire and DTC and the freeze frame data. Record the DTC'’s, freeze frame data and
misfire counter data.
(@) Turn the ignition switch OFF and wait at least 5 seconds.

INSPECTION PROCEDURE
HINT:

* If DTCs besides misfire DTCs are memorized simultaneously, troubleshoot the non-misfire DTCs first.

*  If the misfire does not occur when the vehicle is brought to the workshop, the misfire can be confirmed
by reproducing the condition of the freeze frame data. Also, after finishing the repair, confirm that there
is no misfire (See confirmation driving pattern).

* On 6 and 8 cylinder engines, misfiring cylinder identification is disabled at high engine speed and only
a general misfire fault code P0300 is stored instead of a cylinder specific misfire fault code (P0301 to
P0308).

If the misfire starts in a high engine speed area or the misfire occurs only in a high engine speed area,
only code P0O300 may be stored.

When only a general misfire fault code like PO300 is stored:

Erase the general misfire fault code from the hand-held tester or OBD Il scan tool.

Start the engine and drive the confirmation patten.

Read the value of the misfire ratio for each cylinder. Or read the DTC.

Perform repairs on the cylinder that has a high misfire ratio. Or repair the cylinder indicated by the DTC.
After finishing repairs, drive the confirmation pattern again and confirm that no misfire occurs.
When either of SHORT FT #1, LONG FT #1, SHORT FT #2 or LONG FT #2 in the freeze frame data
is over the range of £20 %, there is a possibility that the air-fuel ratio is becoming RICH (-20 % or
less) or LEAN (+20 % or more).

When COOLANT TEMP in the freeze frame data is less than 80°C (176°F), there is a possibility of
misfire only during engine warm-up.

* If the misfire cannot be reproduced, the following reasons may apply: 1) the vehicle has low fuel, 2)

improper fuel is being used, and 3) the ignition plug is contaminated.
2004 LAND CRUISER (RM1071U)
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*  Be sure to check the value on the misfire counter after the repair.

1 | Are there any other codes (besides DTC P0300, P0301, P0302, P0O303, P0304
P0305, P0306, P0O307 or PO308) being output?

PREPARATION:

(@) Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or OBD Il scan tool main switch ON.

(c) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC
INFO / CURRENT CODES.

CHECK:

Read the DTC using hand-held tester or the OBD Il scan tool.

RESULT:

Display (DTC Output) Proceed to

"P0300, P0301, P0302, P0303, P0304, P0305, P0306, PO307 and/or
P0308”

A

"P0300, P0301, P0302, P0303, P0304, P0305, P0306, PO307 or
P0308" and other DTCs

HINT:
If any other codes besides "P0300, P0301, P0302, P0303, P0304, P0305, P0306, PO307 or PO308” are
output, perform the troubleshooting for those DTC.

=

2 | Check wire harness, connector and vacuum hose in engine room.

B > Go to relevant DTC chart (See page DI-36).

CHECK:
(@) Check the connection conditions of the wire harness and connector.
(b) Check for the disconnection, piping and brake of the vacuum hose.

misfire (See confirmation driving pattern).

NG> Repair or replace, then confirm that there is no

OK

3 | Check connection of PCV piping.

NG> Repair or replace PCV piping.

2004TAND CRUISER (RM1071U)
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4 Connect hand-held tester, and read the number of misfire.

PREPARATION:

(@ Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester or the OBD Il scan tool main switch ON.

(c) Start the engine.

(d) When using hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST / ALL / CYL#1 to CYL#8.

CHECK:

Read the number of misfire on the hand-held tester or the OBD Il scan tool.

HINT:

When a misfire is not reproduced, be sure to branch below based on the stored DTC.

RESULT:

High Misfire Rate Cylinder Proceed to
1 or 2 cylinders A
More than 3 cylinders B

B > Go to step 15.
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DIAGNOSTICS - ENGINE

5 [ Check spark plug and spark of misfiring cylinder.

A19885

2004 LAND CRUISER (RM1071U)

PREPARATION:
(@ Remove the ignition coil assembly.
(b) Remove the spark plug.
CHECK:
(@) Check the electrode for carbon deposits.
(b) Check the spark plug type (See page IG-1).
(c) Check electrode gap.
OK:
No large carbon deposit present.
Not wet with gasoline or oil.
Electrode gap: 1.0 to 1.3 mm (0.039 to 0.051 in.)
NOTICE:
If adjusting the gap of a new spark plug, bend only "the
base / ground” electrode. Do not touch the tip. Never at-
tempt to adjust the gap on a used plug.
PREPARATION:
(@ Install the spark plug to the ignition coil assembly.
(b) Disconnect the injector connector.
(c) Ground spark plug.
CHECK:
Check if spark occurs while engine is being cracked.
CAUTION:
Always disconnect each injector connector.
NOTICE:
Do not crank the engine for more than 2 seconds.
OK:
Spark occurs across electrode gap.

OK> Go to step 8.
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DIAGNOSTICS - ENGINE

6 | Change normal spark plug and check spark of misfiring cylinder.

% |
N ' A1943 A19884

2004 LAND CRUISER (RM1071U)

PREPARATION:
(@) Change to the normal spark plug.
(1) Remove the spark plug that may be faulty from the
ignition coil assembly.
(2) Install the spark plug to the ignition coil assembly.
(b) Disconnect the injector connector.
(c) Ground the spark plug.
CHECK:
Check if spark occurs while the engine is being cranked.
CAUTION:
Always disconnect each injector connector.
NOTICE:
Do not crank the engine for more than 2 seconds.
OK:
Spark jumps across electrode gap.

OK> Replace spark plug.
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DIAGNOSTICS - ENGINE

7 | Check for open and short in harness and connector between ignition coil and

ECM.

Wire Harness Side:

Ignition Coil Connector

ao a2

Check the harness and connector between the ignition coil
and the ECM (IGF terminal) connectors:

PREPARATION:

(@) Disconnect the I1, 12, 13, 14, I5, 16, 17 or I8 ignition coil con-

@ nector.
ds> (b) Disconnect the E5 ECM connector.
@ CHECK:
Check the resistance between the wire harness side connec-
N az1025| tOrS.
OK:
Tester Connection Specified Condition
g — ﬁ%ﬁﬁ% Ignition coil (11-2) - IGF1 (E5-24) Below 1 Q
@ T m ' ﬁ" HHH J Ignition coil (12-2) - IGF2 (E5-23) Below 1 Q
Ignition coil (13-2) - IGF1 (E5-24) Below 1 Q
Ignition coil (14-2) - IGF2 (E5-23) Below 1 Q
BRARREER IGF2 Ignition coil (15-2) - IGF1 (E5-24) Below 1 Q
Ignition coil (16-2) - IGF2 (E5-23) Below 1 Q
y IGF1 ECM Connector ro1025 Ignition coil (17-2) - IGF1 (E5-24) Below 1 Q
Ignition coil (18-2) - IGF2 (E5-23) Below 1 Q

2004 LAND CRUISER (RM1071U)

Ignition coil (11-2) or IGF1 (E5-24) -

10 kQ or higher
Body ground '9

Ignition coil (12-2) or IGF2 (E5-23) -

10 kQ or higher
Body ground '9

Ignition coil (13-2) or IGF1 (E5-24) -

10 kQ or higher
Body ground '9

Ignition coil (14-2) or IGF2 (E5-23) -
Body ground

Ignition coil (15-2) or IGF1 (E5-24) -
Body ground

10 kQ or higher

10 kQ or higher

Ignition coil (16-2) or IGF2 (E5-23) -

10 kQ or higher
Body ground '9

Ignition coil (17-2) or IGF1 (E5-24) -

10 kQ or higher
Body ground '9

Ignition coil (18-2) or IGF2 (E5-23) -

10 kQ or higher
Body ground '9
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DIAGNOSTICS - ENGINE

Wire Harness Side:

Ignition Coil Connector

Check the harness and connector between the ignition coll

and the ECM (IGT terminal) connectors:

PREPARATION:

(@) Disconnect the I1, 12, 13, 14, I5, 16, 17 or I8 ignition coil con-

nector.
(b) Disconnect the E5 ECM connector.
CHECK:

Check the resistance between the wire harness side connec-
tors.

Y A21025
OK:
Tester Connection Specified Condition
= A f— Ignition coil (11-3) - IGT1 (E5-9) Below 1 Q
@ """""'"""""‘J Ignition coil (12-3) - IGT2 (E5-8) Below 1 Q
‘ Ignition coil (13-3) - IGT3 (E5-25) Below 1 Q
IGT7] Ignition coil (14-3) - IGT4 (E5-11) Below 1 Q
IGT2 i .
' IGT1 Ignition coil (15-3) - IGT5 (E5-12) Below 1 Q
76 ) IGT8 Ignition coil (16-3) - IGT6 (E5-26) Below 1 Q
IGT4 i .
y IGT3 IGT5 ECM Connector A21023 Ignition coil (17-3) - IGT7 (E5-13) Below 1 Q
Ignition coil (18-3) - IGT8 (E5-10) Below 1 Q
Ignition coil (11-3) or IGT1 (E5-9) - .
10 kQ or higher
Body ground
Ignition coil (12-3) or IGT2 (E5-8) - .
10 kQ or higher
Body ground
Ignition coil (13-3) or IGT3 (E5-25) - )
10 kQ or higher
Body ground
Ignition coil (14-3) or IGT4 (E5-11) - )
10 kQ or higher
Body ground
Ignition coil (15-3) or IGT5 (E5-12) - )
10 kQ or higher
Body ground
Ignition coil (16-3) or IGT6 (E5-26) - .
10 kQ or higher
Body ground
Ignition coil (17-3) or IGT7 (E5-13) - .
10 kQ or higher
Body ground
Ignition coil (18-3) or IGT8 (E5-10) - )
10 kQ or higher
Body ground
OK Replace ignition coil with igniter, then confirm
that there is no misfire.
NG

Repair or replace harness or connector.

2004 LAND CRUISER (RM1071U)
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8 | Check ECM terminal of misfiring cylinder.

w2 #6) PREPARATION:
#7(+) Turn the ignition switch ON.
CHECK:

=] ] Measure the voltage between the terminals of the E5, E6 and
1}"}11{\‘]1{{! '{“{ N2 NN E7 ECM connectors.
o I OK:
Tester Connection Specified Condition
EO1 () #5(+) #1 (E5-1) - EOL (E5-7) 9t0 14V
ECM Connector
P_A19522 A19630 #2 (E5-2) - EOL (E5-7) 9t0 14V
#3 (E5-3) - EO1 (E5-7) 9to 14V
#4 (E5-4) - EO1 (E5-7) 9to 14V
#5 (E5-5) - EO1 (E5-7) 9to 14V
#6 (E6-3) - EO1 (E5-7) 9to 14V
#7 (E7-6) - EO1 (E5-7) 9to 14V
#8 (E7-5) - EO1 (E5-7) 9to 14V
OK> Go to step 11.

NG

9 [ Check injector resistance of misfiring cylinder (See page SF-19).

NG> Replace injector.
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10 | Check for open and short in harness and connector between ignition SW and in-
jector, injector and ECM of misfiring cylinder.

Wire Harness Side: Check the harness and the connector between the injector
Injector Connector connector and the ECM connector:
PREPARATION:
(@) Disconnect the 19, 110, 111, 112, 113, 114, 115 or |16 injector
connector.
(b) Disconnect the E5, E6 or E7 ECM connector.
CHECK:
Measure the resistance between the wire harness side connec-
az1za3| (OIS,
OK:
Tester Connection Specified Condition
Injector (19-2) - #1 (E5-1) Below 1 Q
Injector (110-2) - #2 (E5-2) Below 1 Q
Injector (111-2) - #3 (E5-3) Below 1 Q
Injector (112-2) - #4 (E5-4) Below 1 Q
Injector (113-2) - #5 (E5-5) Below 1 Q
Injector (114-2) - #6 (E6-3) Below 1 Q
A21344 Injector (115-2) - #7 (E7-6) Below 1 Q
Injector (116-2) - #8 (E7-5) Below 1 Q
Wire Harness Side: Injector (19-2) or #1 (E5-1) - 10 KO or higher
Ignition Switch Connector Body ground 9
Injector (110-2) or #2 (E5-2) - 10 kQ o higher
Body ground 9
Injector (111-2) or #3 (E5-3) - 10 kQ o higher
Body ground 9
Injector (112-2) or #4 (E5-4) - 10 KO or higher
Body ground orhighe
c IG2 A21345 Injector (113-2) or #5 (E5-5) - 10 kQ or higher
Body ground
Injector (114-2) or #6 (E6-3) - 10 KO or hiaher
Body ground 9
Injector (115-2) or #7 (E7-6) - 10 KO or higher
Body ground 9
Injector (116-2) or #8 (E7-5) - )
10 kQ or higher
Body ground

2004 LAND CRUISER (RM1071U)
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OK

2004 LAND CRUISER (RM1071U)

Check the harness and connector between the injector
connector and the ignition switch:

PREPARATION:

(@) Disconnect the 19, 110, 111, 112, 113, 114, 115 or |16 injector

connector.

(b) Disconnect the 118 ignition switch connector.

CHECK:

Measure the resistance between the wire harness side connec-

tors.

OK:

Tester Connection Specified Condition

Injector (19-1) - 1G2 (118-6) Below 1 Q
Injector (110-1) - IG2 (118-6) Below 1 Q
Injector (111-1) - IG2 (118-6) Below 1 Q
Injector (112-1) - IG2 (118-6) Below 1 Q
Injector (113-1) - IG2 (118-6) Below 1 Q
Injector (114-1) - IG2 (118-6) Below 1 Q
Injector (115-1) - IG2 (118-6) Below 1 Q
Injector (116-1) - IG2 (118-6) Below 1 Q

Injector (19-1) or IG2 (118-6) -

10 kQ or higher
Body ground 9

Injector (110-1) or 1G2 (118-6) -

10 kQ or higher
Body ground 9

Injector (111-1) or 1G2 (118-6) -

10 kQ or higher
Body ground 9

Injector (112-1) or 1G2 (118-6) -

10 kQ or higher
Body ground 9

Injector (113-1) or 1G2 (118-6) -

10 kQ or higher
Body ground 9

Injector (114-1) or 1G2 (118-6) -

10 kQ or higher
Body ground 9

Injector (115-1) or 1G2 (118-6) -

10 kQ or higher
Body ground 9

Injector (116-1) or 1G2 (118-6) -

10 kQ or higher
Body ground 9

NG Repair or replace harness or connector.
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11 | Check injector injection of misfiring cylinder (See page SF-24).

NG> Replace injector.
OK \

12 | Check compression pressure of misfiring cylinder (See page EM-3).

NG> Repair or replace.

@

13 | Check valve clearance of misfiring cylinder (See page EM-4).

NG> Adjust valve clearance.

@

14 | Check result of step 4 switch step by number of misfire cylinder.

High misfire rate cylinder Proceed to
1 or 2 cylinders A
More than 3 cylinders B

(See page DI-3).

B > Check for intermittent problems

2004 LAND CRUISER (RM1071U)
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15 | Check valve timing (Check for looseness or a jumped tooth of timing belt)
(See page EM-22).

belt).

NG> Adjust valve timing (Repair or replace timing

@

16 | Check fuel pressure (See page SF-7).

fuel pipe line and filter (See page SF-1).

NG> Check and repair fuel pump, pressure regulator,

2004 LAND CRUISER (RM1071U)
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17 | Check intake air temperature and mass air flow rate.

PREPARATION:

(@ Connect the hand-held tester or the OBD Il scan tool to the DLC3.
(b)  Turn the ignition switch ON.

CHECK:

Check the intake air temperature.

(1) Select the item "DIAGNOSIS/ENHANCED OBD II/DATA LIST/ALL/INTAKE AIR”.

(2) Read its value displayed on the hand-held tester or the OBD Il scan tool.
OK:
Equivalent to ambient temperature
CHECK:
Check the air flow rate.
(1) Select the item "DIAGNOSIS/ENHANCED OBD II/DATA LIST/ALL/MAF".
(2) Read its value displayed on the hand-held tester or the OBD Il scan tool.

OK:
Condition Air Flow Rate (gm/s)
Ignition switch ON (do not start engine) 0
Idling 4t06
Running without load (2,500 rpm) 13t0 20
Idling to quickly accelerating Air flow rate fluctuates

NG> Replace mass air flow meter.
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18 | Check engine coolant temperature sensor.

@
X
L
O
Z
n 1
0 osf
i C

0.3

0.2

0.1

-20 0 20 40 60 80 100

01196 (-4) (32) (68) (104) (140) (176) (212)
soteee  TEMPERATURE [C ([F) A21042
OK

PREPARATION:
Remove the engine coolant temperature sensor.
CHECK:
Measure the resistance between the terminals of the engine
coolant temperature sensor.
Resistance:

Tester Connection Specified Condition
2.32t0 2.59 kQ (20CC (68LF))

0.310 to 0.326 kQ (80[C (176LF))

1-2

NOTICE:

In case of checking the engine coolant temperature sensor

in the water, be careful not to allow water to go into the ter-
minals. After checking, dry the sensor.

HINT:

Alternate procedure: Connect an ohmmeter to the installed en-
gine coolant temperature sensor and read the resistance. Use
an infrared thermometer to measure the engine temperature in
the immediate vicinity of the sensor. Compare these values to
the resistance/temperature graph. Change the engine temper-
ature (warm up or allow to cool down) and repeat the test.

NG Replace engine coolant temperature sensor.

19 | Switch step by number of misfire cylinder (Refer result of step 4).

High misfire rate cylinder Proceed to
1 or 2 cylinders A
More than 3 cylinders B
B Go to step 5.
A
Check for intermittent problems
(See page DI-3).
2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ENGINE

DI1LQ-14

DTC P0325 | Knock Sensor 1 Circuit (Bank 1 or Single
Sensor)
DTC P0330 | Knock Sensor 2 Circuit (Bank 2)

CIRCUIT DESCRIPTION

Each knock sensor is fitted to the right bank and left bank of the cylinder block to detect engine knocking.
This sensor contains a piezoelectric element which generates a voltage when it becomes deformed. The
piezoelectric element sends a signal to the ECM, when the cylinder block vibrates due to knocking. If engine
knocking occurs, ignition timing is retarded to suppress it.

DTC No. DTC Detecting Condition Trouble Area
. . . . *Open or short in knock sensor 1 circuit
No signal of knock sensor 1 signal to ECM with engine speed P
P0325 *Knock sensor 1 (looseness)
between 2,000 rpm and 5,400 rpm
AECM
. . . h *Open or short in knock sensor 2 circuit
No signal of knock sensor 2 signal to ECM with engine speed P
P0330 *Knock sensor 2 (looseness)
between 2,000 rpm and 5,400 rpm
AECM
HINT:

* Bank 1 refers to the bank that includes cylinder No. 1.
* Bank 2 refers the the bank that does not include cylinder No. 1.

05V
Division

oV

0.5V/
Division

oV

Reference: INSPECTION USING OSCILLOSCOPE

*  With the engine racing (4,000 rpm), check the waveform
between terminals KNK1 and KNK2 of the ECM connec-
tor and body ground.

HINT:

The correct waveform is as shown.

*  Spread the time on the horizontal axis, and confirm that
period of the wave is 0.13 msec. (Normal mode vibration

5 msec./Division frequency of knock sensor: 8.1 kHz)

HINT:

If normal mode vibration frequency is not 8.1 kHz, the sensor

has malfunction.

KNK Signal Waveform

p—1

—1
—
—

-
]

TAVATRENVILY
TtV

0.2 msec./Division

A00068
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MONITOR DESCRIPTION

The knock sensor located on the cylinder block, detects spark knock.

When spark knock occurs, the sensor pick-up vibrates in a specific frequency range. When the ECM detects
the voltage in this frequency range, it retards the ignition timing to suppress the spark knock.

The ECM also senses background engine noise with the knock sensor and uses this noise to check for faults
in the sensor. If the knock sensor signal level is too low for more than 10 sec., and if the knock sensor output
voltage is out of normal range, the ECM interprets this as a fault in the knock sensor and sets a DTC.

MONITOR STRATEGY

Required sensors/components

P0325 Knock sensor (Bank 1) range check or rationality
Related DTCs . .
P0330 Knock sensor (Bank 2) range check or rationality
Main sensors/components Knock sensor

Crankshaft position sensor, Camshatft position
Related sensors/components sensor, Engine coolant temperature sensor,
Mass air flow meter

Frequency of operation Continuous
Duration 10 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

Item

Specification

Minimum | Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

10V | -

Battery voltage

Idle OFF

Time after engine start 5 sec. -
Engine coolant temperature 60[C (140[F) -
Intake air amount per revolution 0.45 glrev -
Engine speed 2,000 rpm 5,400 rpm

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria Threshold
Sensor failure is indicated when the knock sensor output 10 sec
level is below the specific threshold for: '

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ENGINE
WIRING DIAGRAM
K1 ECM
Knock Sensor 1 2 I_(fl_)_ 1
B B | (50)
EC1 ' ' E6 ] KNK1
[ SR 1
= *1
w 2 i (W)" | oo
|
‘L—@l EC1 :____i : { E6 ] KNK2
= K2 [ :
Knock Sensor 2 | |
El I
J17 I
Jc | T|E-
E BR
J17
J/C
*1: Shielded Dl sRr
(EC; /
C  A19967 = A20086
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DIAGNOSTICS - ENGINE

INSPECTION PROCEDURE

HINT:

* DTC P0325 is for the bank 1 knock sensor circuit.

* DTC P0330 is for the bank 2 knock sensor circuit.

* Read freeze frame data using the hand—held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can
help determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel
ratio was lean or rich, as well as other data from the time when a malfunction occurred.

1 Connect OBD Il scan tool or hand-held tester, and check knock sensor circuit.

EC1

Knock Sensorl = ——

Knock Sensor 2

Male 3 3Female
Connector Connector

EC1

Fior! 1 2 2 &)
cE el @

F17050
A01996
A01997

ECM

KNK1

KNK?2

A19886

PREPARATION:

Type |

2004 LAND CRUISER (RM1071U)

(@ Connect the OBD Il scan tool or hand-held tester to the
DLC3.
(b) Disconnect the EC1 connector.
(c) Connect the terminals of the disconnected EC1 male con-
nector and EC1 female as follows.
Male connector ~ Female connector
Terminal 2 « Terminal 3
Terminal 3 « Terminal 2
(d)  Turn ignition switch ON and push the OBD Il scan tool or
hand-held tester main switch ON.
(e) After the engine is warmed up, perform quick racing to
4,000 rpm 3 times.
CHECK:
Check the DTC.
RESULT:
Type | DTC same as when vehicle brought in
P0325 . P0325 or P0330 — P0330
Type Il DTC different to when vehicle brought in
P0325 . P0330 or P0330 — P0325

Type Il Y| Go to step 3.
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2 | Check for open and short in harness and connector between EC1 connector and
ECM (See page IN-36).

NG> Repair or replace harness or connector.

@

Replace ECM (See page SF-60).

3 [ Check for open and short in harness and connector between EC1 connector and
knock sensor (See page [IN-36).¢

HINT:
* If DTC P0325 has changed to P0330, check the knock sensor circuit on the bank 1 side.
* If DTC P0330 has changed to P0325, check the knock sensor circuit on the bank 2 side.

NG> Repair or replace harness or connector.

@

Replace knock sensor.

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS - ENGINE
DTC P0335 | Crankshaft Position Sensor "A” Circuit
DTC P0339 | Crankshaft Position Sensor "A” Circuit In-
termittent

CIRCUIT DESCRIPTION
The crankshaft position sensor system consists of a crankshaft position sensor plate and a pick-up coil.
The sensor plate has 34 teeth and is installed on the crankshaft. The pick-up coil is made of an iron core
and magnet. The sensor plate rotates and as each tooth passes through the pick-up coil, a pulse signal is
created. The pick-up coil generates 34 signals for each engine revolution. Based on these signals, the ECM
calculates the crankshaft position and engine RPM. Using these calculations, the fuel injection time and igni-
tion timing are controlled.

DTC No.

DTC Detecting Condition

Trouble Area

No crankshaft position sensor signal to ECM during crank-
ing (2 trip detection logic)

P0335

No crankshaft position sensor signal to ECM with engine
speed 600 rpm or more (2 trip detection logic)

P0339

In condition (a), (b) and (c), when no crankshaft position

sensor (NE) signal is input for 0.05 sec. or more. :

(1 trip detection logic)

(c) Engine revolution 1000 rpm or more

(d) STA signal is OFF

(e) 3 sec. or more has lapsed after STA signal is switched
from ON to OFF.

*Open or short in crankshaft position sensor circuit
*Crankshaft position sensor

HSignal plate

AECM

2004 LAND CRUISER (RM1071U)

_ Reference: Inspection using the oscilloscope.
G2 and 'TIE Signal Waveforms The correct waveform is as shown.
| ] fl [Tl ]sv ; - -
G2 \ { ' /Division Tester Connection Specified Condition
I } v G2+ (E7-27) - G2- (E7-32)
L] | NE+ (£7-25) - NE- (E7-24) Correct waveform is as shown
NE
HEEEENEEEN
20 msec./Division (ldling)
5V
/Division
N
G2 \
NE
Frose 10 msec./Division (Idling) 50060
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MONITOR DESCRIPTION

If there is no signal from the crankshaft sensor even though the engine is revolving, the ECM interprets this

as a malfunction of the sensor.

MONITOR STRATEGY

Related DTCs P0335

nality

Crankshaft position sensor range check or ratio-

Main sensors/components

Crankshaft position sensor

Required sensors/components
Related sensors/components

Engine speed sensor

Frequency of operation Continuous

Case 1: 4.7 sec.
Duration Case 2: 0.016 sec.
Case 3: 2rev x 5 times

Case 1: 2 driving cycles

MIL operation L
P Case 2, 3: 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

Specification

Item .
Minimum

Maximum

The monitor will run whenever the follow-
ing DTCs are not present

See "List of disable a monitor” (on page DI-3)

Case 1:

Starter

ON

Minimum battery voltage while starter ON -

| 1V

Case 2:

Engine speed 600 rpm

Starter

Time after starter ON to OFF 3 sec.

Case 3:

Time after starter ON to OFF 0.3 sec.

Number of camshalft position sensor sig-
nal pulse

Battery voltage 7V

Minimum battery voltage while starter ON -

1V

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria |

Threshold

Case 1:

Engine speed signal |

No signal for 4.7 sec.

Case 2:

Engine speed signal |

No signal for 0.016 sec.

Case 3:

Number of crankshaft position sensor signal pulse |

17 or more and 29 or less

2004 LAND CRUISER (RM1071U)
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WIRING DIAGRAM
C1 ECM
Camshaft Position Sensor (Shielded) 27 é )
1 | R : =N G2+
E7 —WW—
| | 1 %
|
© | | o
2 . G =
f E7]) G2-
e Lo ~—
1
C3 !
Crankshaft Position Sensor (Shielded) | o5
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DIAGNOSTICS - ENGINE

INSPECTION PROCEDURE

HINT:
*

Read freeze frame data using the hand-held tester or the OBD Il scan tool. Freeze frame data records
the engine conditions when a malfunction is detected. When troubleshooting it is useful for determining
whether the vehicle was running or stopped. the engine was warmed up or not, the air-fuel ratio lean
or rich, etc. at the time of the malfunction.

*x READ VALUE OF HAND-HELD TESTER OR OBD Il SCAN TOOL

(@) Connect the hand-held tester or the OBD Il scan tool to the DLC3.

(b) Start the engine and push the hand-held tester or the OBD Il scan tool main switch ON.
(c) Select the item "DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL / ENGINE SPD".

*  The engine speed can be confirmed in DATA LIST using the hand-held tester or OBD Il scan tool. If
there is no NE signals from the crankshaft position sensor despite the engine revolving, the engine
speed will be indicated as zero. If voltage output of the crankshaft position sensor is insufficient, the
engine speed will be indicated as lower RPM (than the actual RPM).

1 | Check resistance of crankshaft position sensor.
Component Side PREPARATION: N
Disconnect the C3 crankshaft position sensor connector.
CHECK:
Measure the resistance between terminals 1 and 2.
OK:
Tester Connection Specified Condition
985 to 1,600 Q at cold
1-2
o Crankshaft Position Sensor 1,26510 1,890 Q at hot

2219281 NOTICE:

" Cold” and "Hot” shown above mean the temperature of
the coils themselves. "Cold” is form -10  °C (14°F) to 50°C
(122°F) and "Hot” is from 50 °C (122°F) to 100 °C (212°F).

NG> Replace crankshaft position sensor.

2004 LAND CRUISER (RM1071U)
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2 | Check for open and short in harness and connector between ECM and
crankshaft position sensor.

PREPARATION:
(@) Disconnect the C3 crankshaft position sensor connector.
(b) Disconnect the E7 ECM connector.

Wire Harness Side

CHECK:
Measure the resistance between the wire harness side connec-
tors.
OK:
Tester Connection Specified Condition

Crankshaft Position Sensor

A21027 Crankshaft position sensor (C3-1) -

NE+ (E7-25)

Below 1 Q

Crankshaft position sensor (C3-2) -

Below 1 Q

—— NE- (E7-24)

Crankshaft position sensor (C3-1) or

el izt NE+ (E7-25) - Body ground 10 k&2 or higher
£ £ Crankshaft position sensor (C3-2) or .
10 kQ or higher
NE- (E7-24) - Body ground
NE+ —]
NE- NG Repair or replace harness or connector.
v ECM Connector A21028

OK

3 | Check sensor installation (crankshaft position sensor).

CHECK:
Check the crankshaft position sensor installation.

NG Tighten sensor.

OK

2004 LAND CRUISER (RM1071U)
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DIAGNOSTICS

ENGINE

4 |Inspect teeth of sensor plate.

PREPARATION:

Remove the crankshaft angle sensor plate (See page EM-15).

CHECK:
Check the teeth of sensor plate.

OK

)

Replace sensor plate.

Replace ECM (See page SF-60).

2004 LAND CRUISER (RM1071U)
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ENGINE

DIC2E-01

DTC P0340 | Camshaft Position Sensor "A” Circuit
(Bank 1 or Single Sensor)

DTC P0341 | Camshaft Position Sensor "A” Circuit
Range/Performance (Single Sensor)

CIRCUIT DESCRIPTION

The camshaft position sensor (G signal) consists of a magnet iron core and pickup coil.

The G signal plate has 1 tooth on its outer circumference and is installed on the LH camshatft timing pulley.
When the camshafts rotate, protrusion on the signal plate and air gap on the pickup coil change, causing
fluctuations in the magnetic field and generating a voltage in the pickup coil.

The NE signal plate has 34 teeth and is mounted on the crankshaft. The NE signal sensor generates 34
signals at every engine revolution. The ECM detects the crankshaft angle and the engine revolution based
on the NE signals, and the cylinder and the angle of the G2 based on the combination of the G and NE sig-

nals.
DTC No. DTC Detection Condition Trouble Area
No camshaft position sensor signal to ECM during cranking
(2 trip detection logic)
P0340 — - - -
No camshaft position sensor signal to ECM with engine ) B o
. . ) *Open or short in camshaft position sensor circuit
speed 600 rpm or more (1 trip detection logic) o
*Camshatft position sensor
While crankshaft rotates twice, camshaft position sensor AH camshaft timing pulley
signal will be input to ECM 12 times or more (1 trip detec- AJumping teeth of timing belt
tion logic
P0341 *logic) HECM
HHint:

Under normal condition, the camshaft position signal is
input into the ECM 3 times per 2 engine revolutions

2004 LAND CRUISER (RM1071U)

_ Reference: Inspection using the oscilloscope.
G2 and '\‘IE ’Slgnal Waveforms The correct waveform is as shown.
] f‘ RN ; - -
G2 \ { ' /Division Tester Connection Specified Condition
I ) \/ G2+ (E7-27) - G2- (E7-32)
L] | NE+ (E7-25) - NE. (E7.24) Correct waveform is as shown
NE
HNENEEENEE
20 msec./Division (ldling)
5V
/Division
N
G2 \
NE
Frose 10 msec./Division (Idling) 50060
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MONITOR DESCRIPTION

If there is no signal from the camshaft position sensor even though the engine is turning, or if the rotation
of the camshaft and the crankshaft is not synchronized, the ECM interprets this as a malfunction of the sen-
sor.

MONITOR STRATEGY

Camshatft position sensor (Bank 1) range check
P0340 . .
or rationality
Related DTCs "
Camshatft position sensor (Bank 1) range check
P0341 . .
or rationality
Main sensors/components Camshaft position sensor
Required sensors/components — -
Related sensors/components Crankshaft position sensor, Engine speed sensor
Frequency of operation Continuous
Duration 5 sec.
MIL operation P0340 case 1 (no signal): 2 driving cycles
|
P P0340 case 2 (mis-aligned), P0341: Immediate
Sequence of operation None
Specification
Item L ;
Minimum Maximum

The monitor will run whenever the follow-

. See "List of disable a monitor” (on page DI-3)
ing DTCs are not present

P0340 Case 1 (No signal):

Starter ON

Minimum battery voltage while starter ON - | 1V

P0340 Case 2 (Mis-aligned):

Engine speed 600 rpm | -
Starter OFF

P0341:

Starter After OFF to ON timing

Engine revolution 720CCA

TYPICAL MALFUNCTION THRESHOLDS

Detection Criteria | Threshold

P0340 Case 1 (No signal):

Camshaft position sensor signal | No signal

P0340 Case 2 (Mis-aligned):

Crankshaft/camshaft a