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DTC P2120 | Throttle/Pedal Position Sensor/Switch ”D”
Circuit

DTC P2122 | Throttle/Pedal Position Sensor/Switch ”D”
Circuit Low Input

DTC P2123 | Throttle/Pedal Position Sensor/Switch ”D”
Circuit High Input

DTC P2125 | Throttle/Pedal Position Sensor/Switch "E”
Circuit

DTC P2127 | Throttle/Pedal Position Sensor/Switch "E”
Circuit Low Input

DTC P2128 | Throttle/Pedal Position Sensor/Switch "E”
Circuit High Input

DTC P2138 | Throttle/Pedal Position Sensor/Switch

”D”/”E” Voltage Correlation
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CIRCUIT DESCRIPTION

HINT:

+  These DTCs relate to the Accelerator Pedal Position (APP) sensor.

« This ETCS (Electronic Throttle Control System) does not use a throttle cable.

The Accelerator Pedal Position (APP) sensor is mounted on the accelerator pedal bracket and has 2 sensor
circuits: VPA1 (main) and VPA2 (sub). The voltage, which is applied to terminals VPA1 and VPA2 of the ECM,
varies between 0 V and 5 V in proportion to the operating angle of the accelerator pedal (throttle valve). A
signal from VPA1 indicates the actual accelerator pedal opening angle (throttle valve opening angle) and
is used for engine control. A signal from VPA2 conveys the status of the VPA1 circuit and is used to check
the APP sensor itself.

The ECM monitors the actual accelerator pedal opening angle (throttle valve opening angle) through the
signals from VPA1 and VPA2, and controls the throttle actuator according to these signals.

*1: Accelerator pedal released (20° )

Movable Range ——Movable Range
*2: Accelerator pedal depressed (about 110° )
Usable Range—l "2 1 |—Usable Range
l Accelerator Pedal Position Sensor
Output Voltahge (V)

*‘I *2

> 125

Usable Range

Accelerator Pedal Opening Angle (deg)

VCP2 EP1

A085677E01
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DTC No. DTC Detection Condition Trouble Area
P2120 VPAT1 fluctuates rapidly beyond upper and lower malfunction * Accelerator Pedal Position (APP) sensor
thresholds for 0.5 seconds or more (1 trip detection logic) *ECM
* APP sensor
P2122 VPA1 0.4 V or less for 0.5 seconds or more when accelerator * Open in VCP1 circuit
pedal fully released (1 trip detection logic) * Open or ground short in VPA1 circuit
*ECM
* APP
VPA1 4.8 V or more for 2.0 seconds or more (1 trip detection s.ensor o
P2123 ) * Open in EPA circuit
logic)
*ECM
P15 VPA2 fluctuates rapidly beyond upper and lower malfunction * APP sensor
thresholds for 0.5 seconds or more (1 trip detection logic) *ECM
* APP sensor
Poqo7 VPA2 1.2V or less for 0.5 seconds or more when accelerator * Open in VCP2 circuit
pedal fully released (1 trip detection logic) » Open or ground short in VPA2 circuit
*ECM
Conditions (a) and (b) continue for 2.0 seconds or more (1 trip
) ) * APP sensor
P2128 detection logic): Open in EPA2 circuit
. i ircui
(a) VPA2 4.8 V or more EgM
(a) VPA1 between 0.4V and 3.45 V
Condition (a) or (b) continues for 2.0 seconds or more (1 trip o
. ) « Short between VPA1 and VPA2 circuits
2138 detection logic): APP sensor
(a) Difference between VPA1 and VPA2 0.02 V or less ECM
(b) VPA1 0.4V or less and VPA2 1.2 V or less
HINT:

When any of these DTCs are set, check the APP sensor voltage by selecting the following menu items on
the intelligent tester: DIAGNOSIS / ENHANCED OBD Il / DATA LIST / PRIMARY / ACCEL POS #1 and AC-

CEL POS #2.
Trouble Area ACCEL POS #1 ACCEL POS #2 ACCEL POS #1 ACCEL POS #2
When AP Released When AP Released | When AP Depressed | When AP Depressed
VCP circuit open 0Vt 0.4V 0Vt 0.4V 0Vt 0.4V 0Vt 0.4V
Open or ground short in VPA circuit 0Vt 0.4V 1.2Vto20V 0Vt 0.4V 3.4Vto5.0V
Open or ground short in VPA2 circuit 05Vto1.1V 0Vt 0.4V 26Vto45V O0Vto0.2V
EPA circuit open 45Vto5.0V 45Vto5.0V 45Vto5.0V 45Vto5.0V
Normal condition 05Vto1.1V 1.2Vto20V 26Vto45V 3.4Vto50V
HINT:
»  Accelerator pedal positions are expressed as voltages.
» AP stands for Accelerator Pedal.
2003 LAND CRUISER (RM966U)
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WIRING DIAGRAM
A14
Accelerator Pedal Position Sensor ECM
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or the OBD Il scan tool, as freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting this is useful for determining
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.

sensor data.

1 Connect hand-held tester, and read the voltage for accelerator pedal position

PREPARATION:

(@) Connect the hand-held tester to the DLCS.
(b)  Turn the ignition switch ON and push the hand-held tes-
ter main switch ON.

CHECK:
Read the voltage for the accelerator pedal position sensor data.
OK:
D d Released Accelerator Pedal ACCEL POS #1 ACCEL POS #2 | Difference between
epresse FI7052 Operations (AP#1) (AP#2) AP#1 and AP#2
1. Released
2. Depressed 05Vto45V 1.2Vto50V More than 0.02 V
3. Released
OK> Go to step 6.
2003 LAND CRUISER (RM966U)
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2 |Inspect accelerator pedal assembly (Accelerator pedal position sensor)

PREPARATION:
Disconnect the A14 Accelerator Pedal Position (APP) sensor
connector.
CHECK:
Measure the resistance between each terminal.
Standard resistance:

Tester Connection Specified Condition

Between 1.5 kQ and 6.0 kQ at 20°C

\l 3-6 68°F

p i A0B7424E01 ( )
1-a Between 1.5 kQ and 6.0 kQ at 20°C

N (68°F)

Reconnect the APP sensor connector.
NG> Replace accelerator pedal assembly
OK

3 |Inspect ECM (VCPA and VCP2 voltage)

PREPARATION:
EPA VCPA (@) Disconnect the A14 APP sensor connector.
\\ (b)  Turn the ignition switch ON.
Sre—aremape| | CHECK:
ﬁ] jig”i}li; 1 i;‘éipglg‘i | Measure the voltage of the E9 ECM connector.
P 7 Sl Standard voltage:
?LH/ N\.’{ \ \ Tester Connection Specified Condition
EPA2 VCP2 E9-26 (VCPA) - E9-28 (EPA) 451050V
Y A053765E01 E9-27 (VCP2) - E9-29 (EPA2) 45t05.0V

NG> Replace ECM (See page SF-60).
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4 |Inspect ECM (VPA and VPA2 voltage)
PREPARATION:

OK

VPA2 VPA Turn the ignition switch ON.
N\ A | CHECK:
= ‘_"E"Q\ = Measure the voltage of the E9 ECM connector.
I 1LY f—ﬂ%—h——: ¢ -,J%L‘Jﬂ—-‘— LA
%ﬁi} .JII:IHIII H :LII'J Standard voltage:
W N\ﬂ( \ f Tester Connection Accelerato;iz’sdal Opera- Specified Condition
VA | .
EPA2 EPA £9-22 (\(/gﬁ 2\)' E9-28 Released 0.5t01.1V
Y A053765E02 Eo 22 (VPA) _ E9.28
(EPA) Depressed 26t045V
E9-23 (VPA2) - E9-29
(EPA2) Released 1.2t020V
E9-23 (VPA2) - E9-29
(EPA2) Depressed 341053V

e )

Go to step 5.

Replace ECM (See page SF-60).
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5 Check for open and short in harness and connector in VCPA, VCP2, VPA, VPA2
EPA and EPA2 circuit between ECM and accelerator pedal position sensor.
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PREPARATION:

(@) Disconnect the A14 accelerator pedal position sensor

connector.

(b) Disconnect the E9 ECM connector.

CHECK:

Measure the resistance between the wire harness side connec-

tors.
Standard resistance:

Tester Connection Specified Condition
VPA1 (A14-5) - VPA (E9-22) Below 1 Q
EP1 (A14-3) - EPA (E9-28) Below 1 Q
VCP1 (A14-6) — VCPA (E9-26) Below 1 Q
VPA2 (A14-2) - VPA2 (E9-23) Below 1 Q
EP2 (A14-1) - EPA2 (E9-29) Below 1 Q
VCP2 (A14-4) - VCP2 (E9-27) Below 1 Q

VPA1 (A14-5) or VPA (E9-22) - Body

10 kQ or higher

ground
EP1 (A14-3) or EPA (E9-28) - Body .
ground 10 kQ or higher
VCP1 (A14-6) or VCPA (E9-26) - Body .
ground 10 kQ or higher
VPA2 (A14-2) or VPA2 (E9-23) - Body .
ground 10 kQ or higher
EP2 (A14-1) or EPA2 (E9-29) - Body .
ground 10 kQ or higher
VCP2 (A14-4) or VCP2 (E9-27) - Body 10 k€2 or higher
ground

NG Repair or replace harness or connector.
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6 |[Check whether DTC output recurs (Accelerator pedal position sensor DTCs)

PREPARATION:

a) Connect the intelligent tester to the CAN VIM. Then connect the CAN VIM to the DLC3.

b)  Turn the ignition switch ON and turn the tester ON.

c) Clear DTCs (see page DI-3).

d) Allow the engine to idle for 15 seconds.

(e) Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DTC INFO / CURRENT CODES.
CHECK.:

~ o~ o~ o~

Read DTCs.
Result:
Display (DTC Output) Proceed to
P2120, P2122, P2123, P2125, P2127, P2128 or P2138 A
No output B

B > Check for intermittent problems

=

Replace ECM (See page SF-60).
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