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EG2-444

1MZ-FEENGINE —

CIRCUIT+INSPECTION - Auto Service Repair Manuals and Wiring Diagrams

CIRCUIT INSPECTION

DTC P0100 Mass Air Flow Circuit Malfunction

CIRCUIT DESCRIPTION

The mass air flow meter uses a platinum hot wire. The

hot wire air flow meter consists of a platinum hot
wire, thermistor and a control circuit installed in a

plastic housing. The hot wire air flow meter works on
the principle that the hot wire and thermistor located

in the intake air bypass of the housing detect any
changes in the intake air temperature.

The hot wire is maintained at the set temperature by

controlling the current flow through the hot wire.
This current flow is then measured as the output
voltage of the air flow meter.

The circuit is constructed so that the platinum hot

wire and thermistor provide a bridge circuit, with the

power transistor controlled so that the potential of
(A) and (B) remains equal to maintain the set tem-
perature.

Thermisior

FleeT2

B+ -9

Power Transistor

Platinum Hot Wira

Cutput
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Aes28 4’

Platinum Hot
Wire

Trouble Area

If the ECM detects diagnostic trouble code "P01 00" it operates the fail safe function, keeping the ignition

DTC No. Diagnostic Trouble Code Detecting Condition
P0I00 Open or short in mass air flow meter circuit with
engine speed 4,000 rpm or less.

B e T T————

* Open or short in mass air flow meter circuit
+ Mass air flow meter

— e = e ol

« ECM

L— — -_ e - ——

timing and injection volume constant and making it possible to drive the venhicle.
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HINT: After confirming DTC P01 00 use the OBDII scan tool or TOYOTA hand-held tester to confirm the

mass air flow ratio from "CURRENT DATA”.

Mass Air Flow Value (gm/sec.)

b— —

Malfunction

0.0

« + B circuit open
| = VG circuit open or short

271.0 or more

» VG- circuit open

WIRING DIAGRAM
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DIAGNOSTIC CHART
| 1 i Connect the OBDII scan tool or TOYOTA hand-held !yl‘l)e >

tester, and read value of mass air flow rate.

Go to step E

Type
1
o S _
NG Check for open in harness and connector
2 Check voltage of mass air flow meter power source. between EF| main relay and mass air flow
| | meter.
OK
v
Check voltage between terminal VG and body I oK
3 ground. l } Check and replace ECM.
.
4 Check for open and short in harness and connector I NG ) .
between mass air flow meter and ECM. Repair or replace harness or connector.
J

(2

Replace mass air flow meter.

5 Check continuity between terminal VG- and body | NG
ground. | ; Check and replace ECM.

oK
k“\.,.-""

6 Check for open in harness and connector between NG } ,

mass air flow meter and ECM. Repair or replace harness or connector.

OK

B il

Replace mass air flow meter.
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INSPECTION PROCEDURE

1

Connect the OBDII scan tool or TOYOTA hand-held tester, and read
value of mass air flow rate.

B (1) Remove the fuse cover on the instrument

f;;? |G ON panel.

(2) Connect the OBDII scan tool or TOYOTA
TOYOTA Hand-Heid hand-held tester to the DLC 3.
(3) Turn ignition switch ON and OBDII scan tool
or TOYOTA hand-held tester main switch
ON.
(4) Start the engine.

Read mass air flow rate on the OBDII scan
tool or TOYOTA hand-held tester.

[Rescih] _
Mass air flow rate
Type | 0.0 gm/sec.
Typell 271.0 gm/sec. or more

Wﬂe> Go to step E

Check voltage of mass air flow meter power source.

I (1) Disconnect the mass air flow meter connec—
tor.
(2) Turn ignition switch ON.

@ Measure voltage between terminal 1 of mass air
flow meter connector and body ground.

E3 Voltage: 9-14V

| Check for open in harness and connector
NG ) ! between EFl main relay and mass air flow

—meter (See page-lN-31)
r

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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3 Check voltage between terminal VG of ECM and body ground.

I (1) Remove glove compartment.
(See page EG2-309)
(2) Start the engine.

¢ | Measure voltage between terminal VG of ECM and
body ground while engine is idling.

B3y Voltage: 1.1-15V
(P position and A/C switch OFF)

Fi7147

OK > Check and replace ECM (See page IN-36).

Check for open and short in harness and connector between mass
air flow meter and ECM (See page IN-31).

NG |
v
lfi NG > Repair or replace harness or connector.

Replace mass air flow meter.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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5 Check continuity between terminal VG of ECM and body ground.

—— =

B Remove glove compartment (See page EG2-309).

B Check continuity between terminal VG— of ECM

and body ground.
B3 Continuity (1 orless)

Fil148
‘ OK NG > Check and replace ECM (See page IN-36).
' 6 Check for- open in harness and connector between mass air flow
l | meter— and ECM (See page IN-31).

OK ! NG > Repair or replace harness or connector.
o P i

Replace mass air flow meter.
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DTC P0101 Mass Air Flow Circuit Range Performance

Problem
CIRCUIT DESCRIPTION

Refer to mass air flow circuit malfunction on page EG2-444.

DTC No. Diagnostic Trouble Code Detecting Condition

Trouble Area

900 rpm or less.

P0101 (2 trip detection logic)

a) Closed throtile position switch: ON
b) Mass air flow meter output ) 2.2 V

Conditions a) and b) continue with engine speed

Mass air flow meter

WIRING DIAGRAM

Refer to mass air flow circuit malfunction on page EG2-445.

DIAGNOSTIC CHART

Are there any other codes (besides DTC P0101)
1 being output?

L

NO
o S

Replace mass air flow meter.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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DTC P0110 Intake Air Temp Circuit Malfunction

CIRCUIT DESCRIPTION
The intake air temp. sensor is built into the air flow meter and
senses the intake air temperature.

{ 1)
A thermistor built in the sensor changes the resistance value Ll m[
according to the intake air temperature. 40
The lower the intake air temperature, the greater the thermistor 10F

resistance value, and the higher the intake air temperature, the
lower the thermistor resistance value (See Fig. 1.).

The intake air temperature sensor is connected to the ECM
(See next page). The 5V power source voltage in the ECM is

applied to the intake air temperature sensor from the terminal 2:
THA via a resistor R. 02
That is, the resistor R and the intake air temperature sensor are
connected in series. When the resistance value of the intake air P P
temperature sensor changes in accordance with changes in % (32 ﬁ.uﬁm%m% 212
the intake air temperature, the potential at terminal THA also neres Tomperatuss "C ("F)
changes. Based on this-signal, the ECM increases the fuel

injection volume to improve driveability during cold engine

N W oo

ftecstance 1

L

operation. (Reference )
If the ECM records the diagnostic trouble code "P01107, it Intake Air Temp. | Resistance | Voltage
operates the fail safe function in which the intake temperature | °C (" F) (kQ) M
is assumed to be 20 C (68 F). Intake Air Ter -20 (- 4) 16.2 43
032y | B8 | 34
20 (68) . 25 24
40 (104) 1.1 1.4
60 (140) 0.6 | 09
80 (176) 03 ' 08
100 (212) 01 02
DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
+ Open or short in intake air temp. sensor circuit.
P0O110 Open or short in intake air temp. sensor circuit. + Intake air temp. sensor
+ ECM

Hint; After confirming DTC P01 10 use the OBDII scan tool or TOYOTA hand-held tester to confirm the
intake air temperature from "CURRENT DATA”.

Temperature Displayed Malfunction
—40 C (40 F) Open circuit
120 C (248 F) or more | Short circuit

https://cardiagn.com/circuit-inspection-1mz-fe-engine/ 8/156
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WIRING DIAGRAM
ECM
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DIAGNOSTIC CHART
HINT; If diagnostic trouble codes "P0110” (intake air temp. circuit malfunction), "P0115” (engine
coolant temp. circuit malfunction), "P0120” (throttle position circuit malfunction) are output
simultaneously, E2 (sensor ground) may be open.

1 ' Connect the OBDI scan tool or TOYOTA hand- NG.> ~40 G (~40 F)....... Gotostep B

held tester and read value of intake air temp. Bl 120 C (248 F)or more .. Go to step 4
- 120 ¢ F » 4

OK

]

Check for intermittent problems.

Check for open in harness or ECM.

RN

<z
()

oK)

Confirm good connection at sensor.
If OK, replace mass air flow meter.

-
'
—

Check for open in harness or ECM.

' e

NG

Confirm good connection at ECM. If OK, replace ECM.

oK)

Open in harness between ECM and intake
air temp. sensor.

B

Check for short in harness and ECM.

oK)

Replace mass air flow meter.

N

Check for short in harness or ECM.

(&=

Check and replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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INSPECTION PROCEDURE

HINT: If diagnostic trouble codes "P0110” (intake air temp. circuit malfunction), "P0115” (engine
coolant temp. circuit malfunction), "P0120” (throttle position circuit malfunction) are output
simultaneously, E2 (sensor ground) may be open.

[ 1 ! Connect the OBDII scan tool or TOYOTA hand-held tester, and read |
| value of intake air temperature. |

K3 (1) Remove the fuse cover on the instrument

'\
@ IG ON panel.
_ (2) Connect the OBDII scan tool or TOYOTA
A Hand- Heid hand-held tester to the DLC 3.

(3) Turn ignition switch ON and OBDII scan tool
or TOYOTA hand-held tester main switch
ON.

E# Read temperature value on the OBDII scan tool or
TOYOTA hand-held tester.

Same as actual intake air temperature.

If there is open circuit, OBDII scan tool or
TOYOTA hand-held tester indicates — 40 C
(—40 F).

If there is short circuit, OBDII scan tool or
TOYOTA hand-held tester indicates 120 C
(248 F) or more.

. —
lOK NG > -40 C (=40 F)........... Go to step ‘il

120 C (248 F) or more ... Go to step E‘

Check for intermittent problems.
(See page EG2-417)
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2 Check for open in harness or ECM.

= (1) Disconnect the mass air flow meter connec—

/ IG ON tor.
"\ _/' (2) Connect sensor wire harness terminals to—
- gether.
intake Air —_ ;
3) Turn ignition switch ON.
Temp. Sensor ECM (3) g

B3 Read temperature value on the OBDII scan tool or
TOYOTA hand-held tester.

Ed Temperature value: 120 C (248 F) or more

BESSED
AMES

Confirm good connection at sensor.
NG I DK) If OK, replace mass air flow meter.

3 Check for open in harness or ECM.

on B (1) Remove glove compartment.
@ “ (See page EG2-309)
(2) Connect between terminals THA and E2 of

Intake Air ECM EB8 connector.
Temp. Sansor . N
HINT: Mass air flow meter connector is disconnected.
O Before checking, do a visual and contact pres—
sure check for the ECM connector. (See page
O

EG2-418)
A (3) Turn ignition switch ON.

Read temperature value on the OBDII scan tool or
TOYOTA hand-held tester.

o Temperature value: 120 C (248 F) or more

Ll gl Ja

" llﬂllll LT lll“ll’ﬂl

R LR
, OK Open in harness between terminals E2 or
l THA, repair or replace harness.

Confirm good connection at ECM. I
If OK, replace ECM..

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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\\ 4 Check for short in harness and ECM.

N (1) Disconnect the mass air flow meter connec—
(/ G ON for.
el o
(2) Turn ignition switch ON.
Intake Air B Read temperature value on the 0BDII scan tool or
Temp. Sensor TOYOTA hand-held tester.
Flj B3 Temperature value: — 40 C (- 40 F).
=
BEdas)
Hroos
__l \ T
NG oK ) Replace mass air flow meter.
“‘-\.-/J I
5 Check for short in harness or ECM.
e
( ;‘\. 1G ON 3 (1) Remove glove compartment.
e (See page EG2-309)
| - (2) Disconnect the E8 connector of ECM.
e s HINT: Mass air flow meter connector is disconnected.
(3) Turn ignition switch ON.
—. o K8 Read temperature value on the OBDII scan tool or
| & TOYOTA hand-held tester.
——Lf g Temperature value: —-40 C (-40 F)
s ‘ﬂi,i-'lz £8 Connector
Fixts
F034
— ]
\NG) ’ OK > Repair or replace harness or connector.

Check and replace ECM (See page IN-36).
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DTC P0115 Engine Coolant Temp Circuit Malfunction
CIRCUIT DESCRIPTION

A thermistor built into the engine coolant temperature sensor changes the resistance value according to

the coolant temperature.

The structure of the sensor and connection to the ECM is the same as in the intake air temp. circuit
malfunction shown on page EG2-451.

If the ECM records the diagnostic trouble code P01 15, it operates the fail safe function, keeping the engine
coolant temp. at a constant 80,C (176,F).

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area -]
* Open or short in engine coolant temp. sensor I
Qper] or short in engine coolant temp. sensor circuit. |

PO115 | circuit - Engine coolant temp. sensor.
« ECM |

HINT: After confirming DTE P01 15 use the OB-Dﬁ scan tool or TOYOTA hand-held tester to confirm the
engine coolant temperature from "CURRENT DATA”.
Temperature Displayed Malfunction

_—
— 40,C (~ 405F) Open circuit !

—_— = mmam— . - -

1202C (2482F) or more Short circuit

WIRING DIAGRAM

ECM

5V
THW
£2
-
El

Engine Coolant Temp. Sensor

— ] ) 20

2 G-B @

L BR =
ﬁd

Fibade
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CIRCUIT INSPECTION

DIAGNOSTIC CHART

HINT: If diagnostic trouble codes "P0110” (intake air temp. circuit malfunction), "P0115” (engine
coolant temp. circuit malfunction) and "P0120" (throttle position circuit malfunction) are output

simultaneously, E2 (sensor ground) may be open.

1

Connect the OBDI| scan tool or TOYOTA hand-held
tester and read value of engine coolant temp.

—

ox

Check for intermittent problems.

)

—402C (- 405F) ......... Go to step 2|

120,C (2482F) or more .. Go to step E .

Check for open in harness or ECM.

Ol

&

Confirm good connection at sensor.
If OK, replace engine cooclant temp. sensor.

— -

Confirm connection at ECM. If OK, replace ECM.

N1
v — . _
‘ Open in harness between ECM and engine
3 Check for open in harness or ECM. oK > copoiant temp. sensor. 9
N

Check for short in harness and ECM.

oK)

Replace engine coolant temp. sensor.

Check for short in harness or ECM.

NI
~—

Check and replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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Repair or replace harmess or connector.
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INSPECTION PROCEDURE

HINT; If diagnostic trouble codes "P0110” (intake air temp. circuit malfunction), "P0115” (engine
coolant temp. circuit malfunction), "P0120” (throttle position circuit malfunction) are output
simultaneously, E2 (sensor ground) may be open.

1 Connect the OBD Il scan tool or TOYOTA hand-held tester, and read
value of engine coolant temperature.

[P | (1) Remove the fuse cover on the instrument
} 1G ON panel.
L/ (2) Connect the 0BDII scan tool or TOYOTA
hand-held tester to the DLC 3.
TOYOTA Hand-Held (3) Turn ignition switch ON and OBDII scan tool
or TOYOTA hand-held tester main switch
ON.

& Read temperature value on the OBDII scan tool or
TOYOTA hand-held tester.

D)

@3 Same as actual engine coolant temperature.

cm If there is open circuit, OBD Il scan tool or
TOYOTA hand-held tester indicates — 40,C
(=402 F).
If there is short circuit, OBD Il scan tool or
TOYOTA hand-held tester indicates 120,C
(2485F) or more.

NG ) | —40:C (-40:F) ....... Gotostep |2].
120,C (248,F) or more .. Go to step ’—3‘]

Check for intermittent problems.
(See page EG2-417)

https://cardiagn.com/circuit-inspection-1mz-fe-engine/ 16/156
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l 2 Check for open in harness or ECM. I

3 (1) Disconnect the engine coolant temp. sensor

l@ iG ON connector.

(2) Connect sensor wire harness terminals to—
_ gether.
S, . — (3) Turn ignition switch ON.
B Read temperature value on the OBDII scan tool or
TOYOTA hand-held tester.
B3 Temperature value: 120,C (248;F) or more

replace engine coolant temp. sensor.

N—G.\ | OK> ‘—Conflrm good connection at sensor. If OK,

I
3 Check for open in harness or ECM.

—

B3 (1) Remove glove compartment.

@ 1G ON (See page EG2-309)
(2) Connect between terminals THW and E2 of
ECM E8 connector.
HINT: Engine coolant temp. sensor connector is dis—
connected. Before checking, do a visual and
contact pressure check for the ECM connector.
(See page EG2-418)

[C | (3) Turn ignition switch ON.
Read temperature value on the OBDII scan tool or
TOYOTA hand-held tester.

Temperature value: 120,C (248,F) or more

Engine Coolant
Temp. Sansor

peaniy
FsY
F03

NG OK\ ?ﬁ‘?\:‘] in hqrness between terminals E2 or ‘
/ , repair or replace harness.

]
| Confirm good connection at ECM. ‘

If OK, replace ECM .

https://cardiagn.com/circuit-inspection-1mz-fe-engine/ 17/156
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L]

4 l Check for short in harness and ECM.

(1) Disconnect the engine coolant temp. sensor

@ IG ON connector.

(2) Turn ignition switch ON.
ol Read temperature value on the OBDII scan tool or
e ECM TOYOTA hand-held tester.

@y Temperature value: — 40,C (- 40,F)

NG | k)l( > ! Replace engine coolant temp. sensor.

- -

5

Check for short in harness or ECM.

p——— -

| (1) Remove glove compartment.
@_ i G (See page EG2-309)
(2) Disconnect the E8 connector of ECM.
HINT: Engine coolant temp. sensor connector is dis—
g‘ﬂi"ﬂ sf::g"‘ o connected.
e (3) Turn ignition switch ON.
Read temperature value on the OBDII scan tool or
TOYOTA hand-held tester.
[3 Temperature value: —40,C (—40;F)

N
E8 Connector

NG ’ 0K > Repair or replace harness or connector.

Check and replace ECM (See page IN-36). I

https://cardiagn.com/circuit-inspection-1mz-fe-engine/ 18/156
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DTC P0116 Engine Coolant Temp Circuit Range Performance
Problem
CIRCUIT DESCRIPTION

Refer to engine coolant temp. circuit malfunction on page EG2-457.

DTC No. l Diagnostic Trouble Code Detecting Condition Trouble Area

20 min. or more after starting engine, engine . Engi lant &
P0116 | coolant temp. sensor value is 30°C (86°F) or less. Rgina cooal: SR SBece,
(2 trip detection logic) !+ Cooling system.
1

DIAGNOSTIC CHART

HINT: If diagnostic trouble codes "P0115” (engine coolant temp. circuit malfunction) and "P0116”
(engine coolant temp. circuit range/ performance) are output simultaneously, engine coolant
temp. sensor circuit may be open.

Perform troubleshooting of diagnostic trouble code P0115 first.

1 Are there any other codes (besides DTC P0116) IYES ) Go to relevant diagnostic trouble code
being output? chart.

R —

| NO

v

‘ Replace engine coolant temp. sensor. (See page EG2-282)

https://cardiagn.com/circuit-inspection-1mz-fe-engine/ 19/156
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DTC P0120 Throttle Position Circuit Malfunction

CIRCUIT DESCRIPTION

The throttle position sensor is mounted in the throttle body

and detects the throttle valve opening angle. When the throt—

tle valve is fully closed, the IDL contacts in the throttle posi—

tion sensor are on, so the voltage at the terminal IDL of the

ECM becomes 0V. At this time, a voltage of approximately 0.7 ;:n"’*uf’rﬂ Position
V is applied to terminal VTA of the ECM. When the throttle

vC

ECM

valve is opened, the IDL contacts go off and thus the power

source voltage of approximately 12 V in the ECM is applied to VTA

I <
<

the terminal IDL of the ECM. The voltage applied to the termi— / iDL
nal VTA of the ECM increases in proportion to the opening

angle of the throttle valve and becomes approximately 3.5 — W
5.0 V when the throttle valve is fully opened. The ECM judges
the vehicle driving conditions from these signals input from
terminals VTA and IDL, and uses them as one of the condi— RaE
thins for deciding the air—fuel ratio correction, power increases
correction and fuel—cut control etc.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area

Condition a) or b) continues.

a) VTA ( 0.1V, and closed throtile position o
P0120 switch is OFF. + Throttle position sensor.
b)VTA )49V + ECM

» Open or short in throttle position sensor circuit.

HINT:
« If there is open circuit in IDL line, diagnostic trouble code P0120 does not indicate,

« After confirming DTC P0120 use the OBDII scan tool or TOYOTA hand-held tester to confirm

the throttle valve opening percentage and closed throttle position switch condition.

Throttle valve opening position
expressed as percentage
Trouble Area

Throttle valve Throttle valve
fully closed fully open

VC line open

|
0% 0% VTA line open or short

1
Approx. 99% Approx. 100% | E2 line open

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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WIRING DIAGRAM

Throttle Position Sensor ECM
4 A ( D
SV
1
1,.4 L-R { EB 'J
[ N
12v
K] B.Y f"?"‘ﬁ VTA
> - €8 VWA
N <
32 >
2 L {"'\E? oL [
B
22
1 BR /i_a\ E?
h i o E1
4 Closed Throttle
\_ Position Swich \_ )

LL b5
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EG2-465

CIRCUIT INSPECTION

DIAGNOSTIC CHART

HINT: If diagnostic trouble codes P0110, P01 15 and P0120 are output simultaneously, E2 (sensor

ground) may be open.
TOYOTA hand-held tester

Connect the TOYOTA hand—held tester and read
1 the throttle valve opening percentage.

oK)

Check for intermittent problems.

OK

2 Read closed throttle position switch condition. OK }" G oto step i?]
NG
\v"
T
3 Check voltage of terminal VC. Ql NG Gotostep | 6

4 Check throttle position sensor.

NG)

Replace throttle position sensor.

5 Check voltage of terminal VTA and E2 of ECM.

OK
~

I

Check and replace ECM.

Check for open and short in harness and
connector between ECM and throttle
position sensor (VTA line).

6 Check voltage of terminal VC and E2 of ECM.

=)

Check for open in harness and connector between ECM and
sensor (VC line).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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Check and replace ECM.
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OBDII scan tool (excluding TOYOTA hand-held tester)

Connect the OBDII scan toal and read the throttle : DK l ] )
1 valve opening percentage. I Check for intermittent problems.
NG
v

2

2 | Check voltage of terminal IDL and E2 of ECM. Gotostep | 8

[ Check voltage of terminal VC on wire harness side
3 connector.

3

m
Gotostep &

Check throttle position sensor. Replace throttle position sensor.

H
g
@

OK
v
] NG | Check for open and short in harness and
5 Check voltage of terminal VTA and E2 of ECM. | connector between ECM and throttle
! position sensor (VTA line).
OK
o SR

Check and replace ECM.

6 Check voltage of terminal VC and E2 of ECM. NG > Check and replace ECM.
)
OK
R o

Check for open in harness and connector between ECM
and sensor (VC line).
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INSPECTION PROCEDURE

TOYOTA hand-held tester
HINT: If diagnostic trouble codes P01 10, PO1 15 and P0120 are output simultaneously, E2 (sensor

ground) may be open.

Connect the TOYOTA hand-held tester and read the throttle valve
1 opening percentage.
7\ 16 ON TOYOTA Hand-Held (1) Remove the fuse cover on the instrument
W panel.
(2) Connect the TOYOTA hand-held tester to the
PLC. 3.

(3) Turn ignition switch ON and TOYOTA hand-—
held tester main switch ON.

Bl Read the throttle valve opening percentage.
3 Throttle valve opening- ]
Throttle valve position expressed as
percentage
e Fuliy open Approx. 70%
Fully closed Approx. 10%
Fom
:n%
Check for intermittent problems
NG 0K P
(See page EG2-417).
2 Read closed throttle position switch condition.
./;\] T TOYOTA Hand-Held B (1) Remove the fuse cover on the instrument
\& J Tester panel.
3 (2) Connect the TOYOTA hand-held tester to the
/ DLC 3.

(3) Turn ignition switch ON and TOYOTA hand-
held tester main switch ON.
= Read closed throttle position switch condition.
P

3 Throt | Closed throttle position
rottie vaive i switch condition
Fully open OFF
Fully closed ON

FiToa2
@ OK> Go to step E
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Check voltage between terminal VC of wire harness side connector
3 and body ground.
P (1) Disconnect the throttle position sensor con—
/)16 ON nector.
i (2) Turn ignition switch ON.
—_— ™ Measure voltage between terminal VC of wire har—
(-I P‘ ness side connector and body ground.
— A B3 Voltage: 45-55V
e \
Y
|~ 4
R
LS i
1
atsess
fiTgeT
OK ING Go to step_‘E
L\\._.-r"’ B— ———

4 Check throttle position sensor.

Bl Disconnect the throttle position sensor connectar.
Measure resistance between terminals 4, 3 and 1
of throttle position sensor.

Throttle
Position Sensor
H Terminals Throttle valve | Resistance
14 _ = l 4.25-8.25kQ ‘
| s | Fulyclosed | 03-63kQ |
Fully open 3.5-10.3kQ _J

" \ [
OK NG ) | Replace throttle position sensor.
l
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5 l Check voltage between terminals VTA and E2 of ECM.
L~ Bl (1) Remove glove compartment.
{\i//’"j IG ON (See page EG2-309)
- i A\ (2) Turn ignition switch ON.
| | K& Measure voltage between terminals VTA and E2 of
| HHT ECM.
Q \\»;:d(/;z { \?q' - Throttle Valve l Voltage
IO VTA Fully closed 03-08V
—] Fully open 27-52V
BEGEBY

connector between ECM and throttle posi-

G) Check for open and short in harness and
- tion sensor (VTA line) (See page IN-31).

E%
.

Check and replace ECM (See page IN-36).

6 Check voltage between terminals VC and E2 of ECM.

3\ Al (1) Remove glove compartment.

(/] oN (See page EG2-309)

~ (2) Turn ignition switch ON.

& Measure voltage between terminals VC and E2 of
engine control module connector.

B3 \Voltage:45-55V

i OK \ NG > Check and replace ECM (See page IN-36).

lCheck for open in harness and connector between
[ECM and sensor (VC line) (See page IN-31).
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INSPECTION PROCEDURE

OBD |l scan tool (excluding TOYOTA hand-held tester)

HINT: If diagnostic trouble codes P0110, P0115, and P0120 are output simultaneously, E2 (sensor
ground) may be open.

— . . ——

Connect the OBD Il scan tool and read the throttle valve openmg
percentage (See page EG2-467, step 1 ).

oK l: Check for intermittent problems.
B (See page EG2-417) |

J -

(3

I 2 Check voltage of terminal IDL and E2 of ECM. I
L J
Bl (1) Remove glove compartment.
@ @ ON (See page EG2-309)
(2) Turn ignition Switch ON.
Measure voltage between terminals IDL and E2 of
r-- : - * ECM.
' RS ll
'fl"l' l'l.l.l'l 'n 4 1 .I.I-H.l' ':n'l'n'":-' ! 3 Throttle Valve Voltage
Fully closed 0-30V
Fully open 9-14V
LILLE
FITO&D
Ji‘iJ 0K> Go to step
3 Check voltage between terminal VC of wire harness side connector

and body ground (See page EG2-468, step 3).

OK N(i> Go to step m

4 Check throttle position sensor (See page EG2-468, step 4).

— l__
OK NG Replace throttle position sensor.
‘NV'J L J

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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5 Check voltage between terminals VTA and E2 of ECM
(See page EG2-469, step 95).

OK NG )
S |

Check and replace ECM (See page IN-36).

P
connector between ECM and throttle
position sensor (VTA line)
IN-31) —

e

6 Check voltage terminals VC and E2 of ECM
| (Seepage EG2-469, step 6).

OK | NG ) \jheck and replace ECM (See page IN-386).

Check for open in harness and connector between
| ECM and sensor (VC line) (See page IN-31).
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DTC P0121 Throttle Position Circuit Range Performance
Problem

CIRCUIT DESCRIPTION
Refer to throttle position circuit malfunction on page EG2-463.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area

When closed throttle position switch is ON, \

condition a) continues. .
P0121 (2 trip detection logic) + Throttle position sensor.

| a)VIA)20V .

DIAGNOSTIC CHART

Go to relevant diagnostic frouble code
chart.

1 Are there any other codes (besides DTC P0121) YES )

being output?

A

e

NO
—

Replace throttle position sensor.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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DTC P0125 Insufficient Coolant Temp for Closed
Loop Fuel Control
CIRCUIT DESCRIPTION

To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three—way
catalytic 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 oxygen sensor has the characteristic whereby 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
exhaust gas and provide feedback to the computer for control of the air—fuel ratio.

When the air—fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the oxygen
sensor informs the ECM of the LEAN condition (small electromotive force: 0 V).

When the air—fuel ratio is RICHER than the stoichiometric air—fuel ratio the oxygen concentration in the
exhaust gas is reduced and the oxygen sensor informs the ECM of the RICH condition (large electromotive
force:1V)

The EMC judges by the electromotive force from the oxygen sensor whether the air—fuel ration is RICH or
LEAN and controls the injection time accordingly. However, if malfunction of the oxygen sensor causes out-
put of abnormal electromotive force, the EMC is unable to perform accurate air—fuel ration control.

The main heated oxygen sensors include a heater which heats the Zirconia element. The heater is controlled
by the EMC. 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.

g

Atmosphers [
v
TaES 70

ideal Air-Fuel Mixtute
Fiange |

——Platinum Electrode M\

Sohd Electiolyte

(Zrconin Element)

——Platinum Electrode
Heater

Coating (Caramic) \
i
Richar = Ajr Fuel Ratio - Leaner

Output Voltage

DTC No. ! Diagnostic Trouble Code Detecting Condition | Trouble Area

- amas

! After the engine is warmed up, heated oxygen :
sensor output does not indicate RICH even once
when conditions a) and b) continue for at least
2 minutes.

a) Engine speed: 1,500 rpm or more

l b) Vehicle speed: 40 km/h (25 mph) or more

HINT: After confirming DTC P0125 use the OBDII scan tool or TOYOTA hand-held tester to confirm

voltage output of heated oxygen sensor from current data.

If voltage output of heated oxygen sensor is 0 V, heated oxygen sensor circuit may be open or
short.

» Open or short in heated oxygen sensor circuit.
» Heated oxygen sensor.

P0125
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DIAGNOSTIC CHART

Connect the OBDII scan tool or TOYOTA hand-held oK
1 tester and read value for voltage output of heated Check and replace ECM.
OXygen sensor.
NG
\‘\—r/
Check for open and short in harness and connector NG .
2 between ECM and heated oxygen sensor. _ :’ Repair or replace harness or connector.
OK
~—

Replace heated oxygen sensor.

WIRING DIAGRAM

JB
Junction Heated Oxygea Sensos £Cm
Connector (Bank 2 Sensoe 1) 19 ( )
a-0 (on Left Bank) R-L ey OXL
Frnfr? 3 { E8 —i—‘w—
lgnition
Switch O 3 E2
f o L —y
10
J/8 12(20) (2€)3) « N £03
No.2 ol 3 © W __éoxn
: 5 ‘ E8
3 3 z
& i EFI Main L' — 2| < 16 £2
{ Relay a2y @ LI ey |
2l . L-B HTR
E2
b Heated Oxygen Sensor @J—‘N—Q—
(Bank 1 Sensor 1) 4] 15
2(28) (21)2 (on Right Bank) @ OX! OX2 €03
FL Main Y Y
To Body Ground DLC 1 I,

FI03
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INSPECTION PROCEDURE

1

Connect the OBDII scan tool or TOYOTA hand-held tester and
read value for voltage output of heated oxygen sensor.

TOYOTA Hand-Held

ANas

I (1) Remove the fuse cover on the instrument

panel.
(2) Connect the OBDII scan tool or TOYOTA

hand-held tester to the DLC 3.

(3) Warm up engine to normal operating temper—

ature.

B Read voltage output of heated oxygen sensor
(bank 1,2 sensor 1) when engine is suddenly
raced.

@ Perform quick racing to 4,000 rpm three times us—

ing accelerator pedal.

or more) at least once.

Both heated oxygen sensors [(bank 1 sensor 1)
(bank 2 sensor 1)] output a RICH signal (0.45V

! OK } | Check and replace ECM (See page IN-36).
!

I_ 2 | Check for open and short in harness and connector between ECM
i

and heated oxygen sensor (See page IN-31).

NG> Repair or replace harness or connector.

Replace heated oxygen sensor.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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DTC P0130 P0150 Heated Oxygen Sensor Circuit Malfunction

(Bank 1 Sensor 1 Bank 2 Sensor 1

CIRCUIT DESCRIPTION

)

Refer to "Insufficient coolant temp. for closed loop fuel control” on page EG2-473.

E DTC No. Diagnostic Trouble Code Detecting Condition |

Trouble Area

Voltage output of heated oxygen sensor remains
| P0130 at 0,4 V or more, or 0,65 V or less, during idling
after the engine is warmed up.

L P0150 (2trip detection logic) i

* Heated oxygen sensor
» Fuel trim malfunction

H | NT: Bank 1 refers to the bank that includes cylinder No.1.
Bank 2 refers to the bank that does not include cylinder No,1.

Sensor 1 refers to the sensor closer to the engine body.

The heated oxygen sensor’s output voltage and the short—term
fuel trim value can be read using the OBDII scan tool or TOYOTA

hand-held tester.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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CONFIRMATION DRIVING PATTERN

{Vehicle speed)

50 ~ 65km/h [ 4
(31 ~ 40 mph)

tdling 1=-= &
IG S/W OFF L& 2

1 =~ 3 min. 1 min. _
— —— (Tima)

M0

(1)Connect the TOYOTA hand-held tester to the DLC 3.

(2)Switch the TOYOTA hand-held tester from normal mode to check mode (See page EG2-403).
(3) Start the engine and warm it up with all accessory switches OFF.

(4) After the engine is warmed up, drive at 50 — 65 km/h (31 — 40 mph) for 1 — 3 minutes to warm
up the heated oxygen sensor.

(5) After driving let the engine idle for 1 minute.

HINT: If a malfunction exists, the MIL will light up during step (5) .

NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction will not
be possible.

If you do not hove a TOYOTA hand-held tester, turn the ignition switch OFF after perform—
ing steps (3) to (5), then perform steps (3) to (5) again.
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DIAGNOSTIC CHART

Check for open and short in harness and connector [I NG ) Repai | h "
1 between ECM and heated oxygen sensor. BpAIl oL Tepiace LIIess 0L cONNECiol;
o)
2 Check heated oxygen sensor data. i OK > Check fuel trim system. ]
NG
V
3 Check output voltage of heated oxygen sensor. OK > Perform confirmation driving pattemn.
NG
——
Replace heated oxygen sensor.

WIRING DIAGRAM

J6
Junction Heated Oxygen Sensor EC™
Connactor (Bank 2 Sensor 1) 19 ( \
B.0 (on Left Bank) R-L o OXL
2 3 T \..Eg %
: i ' =
8-0 T 1 | va  Alwn
J/B 3 = : E9 —m—Q_
No.2 w | E03
D goxn
EFI Main k 3 ) 16 - =
Aelay - e BR 4 ol BR__(Fo)E
P + g by 2
Heated Oxygen Sensor :' =4
(Bank 1 Sensor 1) 4] 115
(on Right Bank) -3 0x1 OX2 £03
4 4
To Body Ground DLC1

FO013
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INSPECTION PROCEDURE

1 | Check for open and short in harness and connector between ECM and heated
oxygen sensor (See page IN-31).

OK NG> Repair or replace harness or connector.

2 Check for heated oxygen sensor data.

2 {T) Remove the Tuse cover on the instrument
panel.

L (2) Connect the OBD Ii scan tool or TOYOTA
hand-held tester to the DLC 3.
(3) Warm up engine to normal operating
temperature.

Read the heated oxygen sensor output voltage and
short—-term fuel trim.

BNy Read the values for the same bank.

|
m Heated oxygen Short-term
Pattern sensor output voltage | fuel trim
e Lean condition ' Changes at
D (Changes at 0.55Vorless) | jhqut +20%
Rich condition Changes at

2 | (Changes at 0.4 V or more) | about —-20%

@ | Except(1)and (2)

@ l(” 2 Check fuel trim system.
- i (See page EG2-486).

3 Check the output voltage of heated oxygen sensor during idling.

ok | we na “G Warm up the heated oxygen sensor with the engine
' v— at 2,500 rpm for approx. 90 sec.
B K VAVA Pavau .o AT Realietiatsr s S
¢ V- ygen sensor during idling.
Heated oxygen sensor output voltage:
Alternates repeatedly between less than 0.4 V
and more than 0.55 V (See the adjacent table).

18349
' Perform confirmation driving pattern.
NG I °K> | (See page EG2-477).

Replace heated oxygen sensor.
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DTC P0133 P0153 Heated Oxygen Sensor Circuit Slow
Response (Bank 1 Sensor 1 Bank 2 Sensor 1)

CIRCUIT DESCRIPTION

Refer to "Insufficient coolant temp. for closed loop fuel control” on page EG2-473.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area

Response time for the heated oxygen sensor’s

voltage output to change from rich to lean, or from
P0133 lean to rich, is 1 sec. or more during idling after
P0153 the engine is warmed up.

(2 trip detection logic)

* Heated oxygen sensor

HINT: Bank 1 refers to the bank that includes cylinder No.1.
Bank 2 refers to the bank that does not include cylinder No.1.
Sensor 1 refers to the sensor closer to the engine body.

DIAGNOSTIC CHART
1 Are there any other codes (besides DTC P0133, YES>

P0153) being output?

Go to relevant diagnostic trouble code
chart.

NO
S

Replace heated oxygen sensor.
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DTC P0135 P0141 P0155 Heated Oxygen Sensor Heater

Circuit Malfunction

(Bank 1 Sensor 1 — Bank 1 Sensor 2 — Bank 2 Sensor 1)

CIRCUIT DESCRIPTION

Refer to "Insufficient coolant temp. for closed loop fuel control” on page EG2-473.

DTC No. Diagnostic Trouble Code Detecting Condition

Trouble Area

When the heater operates, heater current exceeds 2 A
or voltage drop for the heater circuit exceeds 5 V.
P0135 | (2 trip detection logic)

P0141 | Heater current of 0.25 A or less when the heater
P0155 |operates.
(2 trip detection logic)

Open or short in heater circuit of heated oxygen
sensor.

Heated oxygen sensor heater

ECM

H | NT: Bank 1 refers to the bank that includes cylinder No.1.
Bank 2 refers to the bank that does not include cylinder No.1.

Sensor 1 refers to the sensor closer to the engine body.

Sensor 2 refers to the sensor farther away from the engine body.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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DIAGNOSTIC CHART
1 Check voltage of terminals HTR, HTS, HTL. OK > Check and replace ECM.
NG
! 1

2 | Check resistance of heated oxygen sensor heater. ll NG > Replace heated oxygen sensor.
0K

Check and repair harness or connector between main relay

and heated oxygen sensor and ECM.

WIRING DIAGRAM

JB
Junction I
Connector rBlnk Zos‘cnluv ?;w oM
8.0 19 (oxL ‘
2 N

| —

o
————
-~

@

==}

~ J
-

B0 10 | ML

J/8 O Heotad T V-R_ @)
No.2 @ Oxygen i 13 \-9'
sor OXR ™ €03

Bank 1 (ER) 4
{ 1 ] ﬂi’a—é—'”—
| —
a 1 BR_, 3 2z 8 leos

i |
FL Main I I L
To Body Ground oy n; {
L PB L ” DLC 1 %Lgs
Heater Oxygen Sensor ~ PE | Al pbl
{Bank 1 Sensor 2) x ; &
x [

R
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INSPECTION PROCEDURE
1 i Check voltage between terminals HTR, HTS, HTL of ECM
’ connector and body ground.
.-"'_/7‘, (2] (1) Remove glove compartment
o (See page EG2-309).
(2) Turn ignition switch ON.
£ A BB Measure voltage between terminals HTR, HTS,

HTL of ECM connector and body ground.
(1o Connect terminal HTR to bank 1 sensor 1.

Connect terminal HTS to bank 1 sensor 2.

Connect terminal HTL to. bank 2 sensor 1.

TN [ CRCES! DR 1)
ATANABIANGE JRRENERI | AN1 pNNNRAN
| ADIIHELID lll..l:’,;.lll - lEn

@y Voltage: 9-14V

RE4NL3

™33

NG 0K> Check and replace ECM (See page IN-36).
R

2 Check resistance of heated oxygen sensor heater.

I Disconnect heated oxygen sensor connector.

B3 \easure resistance between terminals 1
0l | and 2 of heated oxygen sensor connector.

|r:__ _E (0K | Resistance: 11 -16 at 20,C (682F)

M"

17 1H

]

oK | NG> ' Replace heated oxygen sensor.

S

Check and repair harness or connector between
main relay and heated oxygen sensor and ECM.
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DTC P0136 Heated Oxygen Sensor Circuit Malfunction
(Bank 1 Sensor 2)

CIRCUIT DESCRIPTION
Refer to "Insufficient coolant temp. for closed loop fuel control” on page EG2-473.

———

DTC No. Diagnostic Trouble Code Detecting Condition i Trouble Area

1 Voltage output of the heated oxygen sensor (bank 1
. sensor 2) remains at 0.4 V or more or 0.5V or i
PO1 36 less when the vehicle is driven at 50 km/h | . Heated oxygen sensor
| (31 mph) or more after the engine is warmed up.
. (2 trip detection logic)

L

HINT: Bank 1 refers to the bank that includes cylinder No.1.
Sensor 2 refers to the sensor farther away from the engine body.

DIAGNOSTIC CHART
Are there any other codes (besides DTC P01 36) YES Go to relevant diagnostic trouble code
1 being output? chart.
pr————

[\Ni

Check for open and short in harness and connector '_NG
2 between ECM and heated oxygen sensor. Repair or replace harness or connector.
0K
“'v"
| Check the output voltage of the heated oxygen I OK } Check that each connector is properly
Sensor. connected.
L
NG
v
! |

! Replace heated oxygen sensor.
1

WIRING DIAGRAM
Refer to page EG2-482 for the WIRING DIAGRAM.
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INSPECTION PROCEDURE

1 | Are there any other codes (besides DTC P0136) being output?

NO YES> Go to relevant diagnostic trouble code
chart.
v
2 Check for open and short in harness and connector between ECM
and heated oxygen sensor (See page IN-31).
1

NG> Repair or replace harness or connector.

3 ’ Check the output voltage of heated oxygen sensor (bank 1 sensor 2).

TOYOTA Hand-Held

AN

E

@ (1) Remove the fuse cover on the instrument

panel.

(2) Connect the OBDII scan tool or TOYOTA
hand-held tester to the DLC 3.

(3) After warming up the engine, race the engine
at 2,500 rpm for 3 mins.

Read the output voltage of heated oxygen sensor
(bank 1 sensor 2) when racing the engine after 3
mins. have elapsed.

Heated oxygen sensor output voltage:
Alternates from 0.4 V or less to 0,5V or
more.

o)

Check that each connector is properly
connected.

Replace heated oxygen sensor.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

42/156



27.05.2021

CIRCUIT+INSPECTION - Auto Service Repair Manuals and Wiring Diagrams

EG2-486

1MZ-FEENGINE — CIRCUIT INSPECTION

DTC P0171 System too Lean (Fuel Trim)
DTC P0172 System too Rich (Fuel Trim)

CIRCUIT DESCRIPTION

"Fuel trim” refers to the feedback compensation value compared against the basic injection time. Fuel trim
includes short—term fuel trim and long—term fuel trim.

"Short-term fuel trim” is the short—term fuel compensation used to maintain the air—fuel ratio at its ideal
theoretical value. The signal from the heated oxygen sensor indicates whether the air—fuel ratio is RICH or
LEAN compared to the ideal theoretical value, triggening a reduction in fuel volume if the air—fuel ratio is
rich, and an increase in fuel volume if it is lean.

"Long—term fuel trim” is overall fuel compensation carried out long—term to compensate for continual
deviation of the short—term fuel trim from the central value due to individual engine differences, wear over
time and changes in the usage environment.

If both the short—term fuel trim and long—term fuel trim are LEAN or RICH beyond a certain value, it is
detected as a malfunction and the MIL lights up.

— - — —

DTC No. Diagnostic Trouble Code Detecting Condition ' Trouble Area
!« Airintake (hose loose)
When the air fuel ratio feedback is stable after + Fuel line pressure
P0171 engine warming up, the fuel trim is considerably in + Injector blockage
Sarof the RLCH s_tde. * Heated oxygen sensor malfunction
(2 trip detection logic) .
+  Mass air flow meter
» Engine coolant temp. sensor
When the air fuel ratio feedback is stable after ) Flfel line pressure
engine warming up, the fuel trim is considerably in * Injector leak, blockage
PO0172 | error on the LEAN side. Heated oxygen sensor malfunction
(2 trip detection logic) + Mass air flow meter
* Engine coolant temp. sensor
HINT;

« When DTC PO0171 is recorded, the actual air—fuel ratio is on the LEAN side. When DTC P0172 is

recorded, the actual air—fuel ratio is on the RICH side,

» Fuel trim applies separately to bank 1 and bank 2, so the ECM lights up the MIL if a problem occurs with
either bank.
« You can tell which bank is malfunctioning by looking at the short—term fuel trim and long—term fuel trim,
thus allowing you to focus your inspection.
+ If the total of the short—term fuel trim value and long—term fuel trim value for each bank is within
+ 25%, the system is functioning normally.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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EG2-487

CIRCUIT INSPECTION

DIAGNOSTIC CHART

Check air induction system.

Check heated oxygen sensor data.

NG

&

E!

Repair or replace.

Check heated oxygen sensor.

Check fuel pressure.

3

Check and repair fuel pump, pressure
regulator, fuel pipe line and filter.

Check injector injection.

Check mass air flow meter and engine coolant
temp. sensor

o (2] »](8] «|(2][w|(2][-

OK

B

@

Replace injector.

Repair or replace.

Check and replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

v
6 Check for spark and ignition. NG : Repair or replace.
OK |
V
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INSPECTION PROCEDURE

1 Check air induction system (See page EG2-221).

0K N(;> Repair or replace.

2 Check for- heated oxygen sensor data.

B (1) Remove the fuse cover on the instrument
TOYOTA Hand-Hald panel.
(2) Connect the OBDII scan tool or TOYOTA
hand-held tester to the DLC 3.
(3) Warm up engine to normal operating temper—
ature.
K3l Read the heated oxygen sensor output voltage and
short-term fuel trim.
mgn Read the values for the same bank.

3 ' Heated oxygen sensor ™
bLc3 Pattern | out put voltage fSuT;I)girtnerm
- | Lean condition .
' Changes at 0.55 V or Changes at
= less ' about + 20%
Rich condition
@ Changes at 0.4 V or Changes at
more about - 20%

NG Check for heated oxygen sensor
(See page EG2-476).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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’ 3 l Check fuel pressure.

(1) Install the SST (pressure gauge) to the fuel
@. iGON filter output (See page EG2-231).
= SST 09268-45012
(2) Turn ignition switch ON.

i (3) Connect the TOYOTA hand-held tester to
data link connector 3 on the vehicle.

(4) Use ACTIVE TEST mode to operate the fuel

pump.
Connecting terminals B and FP of data link con—
nector 1 allows the fuel pump to be operated.

Kl \Measure the fuel pressure

Fuel pressure: 265 — 304 kPa
3 P
(2.7 - 3.1 kg flcmZ, 38 — 44 psi)

| OK iNG}
i g

4 Check injector injection.

regulator, fuel pipe line and filter.

Check and repair fuel pump, pressure J
(See page EG2-230) —

B Remove the delivery pipe and injectors from the
bank that has the malfunction (See page EG2-246).
& Check injection volume of injector
(See page EG2-250) .

E@¥ Injection volume:
56 — 69 cm?/15 sec. (3.4 —4.2 cu in.)
Difference between each injector:
Less than 6 cm3 (0.4 cu in.)
Fuel drop (leakage):
One drop or less per minute.

poroa? ‘

po1oto

] OK \ NG> Replace injector.
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5

Check mass air flow meter— and engine coolant temp. sensor
(See page EG2-444, 457).

P—

OK

b

—
|

NG l Repair or replace.

6

Check for spark and ignition (See page 1G-84).

OK

e

NG} Repair or replace.

Check and replace ECM (See page IN-386).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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EG2-491

DTC P0201 P0202 P0203 P0204 P0205 P0206 Injector
Circuit Malfunction (Cylinder 1-6)

CIRCUIT DESCRIPTION

The injectors are located in the intake manifold. They inject fuel into the cylinders based on signals from
the ECM.

The ECM detects a malfunction of the injector circuit by counting the number of misfires of a specific

cylinder.

For an explanation of misfire detection requirements, see page DTC P0301.

DTC No.

Diagnostic Trouble Code Detecting Condition

Trouble Area

| P0201
P0202
P0203
P0204
P0205
P0206

A specified cylinder misfire continuously.
(2 trip detection logic)

Open or short in injector circuit
Injector blockage, seized

Ignition system

Valve clearance not to specification
Compression pressure

See the Diagnostic Chart and Inspection Procedure under "Misfiring”.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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WIRING DIAGRAM

ignition
Switch

J/B No.1

| Al

MAIN
FL

ranI3

ECM
7 —
Injector No.1 10
802 1w o
No.2 "
B-0 zE 1Y g5fe
(Bv—
No.3 8
8.0 2 1 GR_ N30
f}.-.-.ﬁ—
No.4 7
S s S ke i o WO
No.5 !
B-0 2 1 A2 #50 |
= (}‘I.l.l_
8.0 2025, 5 lyeo | Fl
E7 -— —
}
w8 e ’ | |
p\-1S :
W-B éeoz
J

Reference INSPECTION USING OSCILLOSCOPE

INJECTOR SIGNAL WAVEFORM

« With the engine idling, measure between terminals #10 — #60 and EO1 of ECM.

HINT: The correct waveform appears as shown

1CVv/DIV 1 -
GND L == el r
100 m sec./ Division (ldhng)
FIASRE FI8138

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

in the illustration below.

{Magnificatian)

10 V/DIV. 7

—_—

|

/ 1 m sec./Divsion (ldling)

Inpection duration

GND
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CIRCUIT INSPECTION

EG2-493

DTC P0300 Random Misfire Detected

DTC P0301 P0302 P0303 P0304 P0305 P0306 Misfire
Detected (Cylinder 1-6)

CIRCUIT DESCRIPTION
Misfire: The ECM uses the crankshaft position sensor and camshaft position sensor to monitor changes
in the crankshaft rotation for each cylinder.
The ECM counts the number of times the engine speed change rate indicates that misfire has occurred.
And when the misfire rate equals or exceeds the count indicating that the engine condition has deterio-
rated, the MIL lights up.
If the misfire rate is high enough and the driving conditions will cause catalyst overheating, the MIL blinks
when misfiring occurs.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
Misfiring of multiple cylinders is detected during the + Ignition system
P0300 | same 200 or 1,000 revolutions. Injector
J
T * Fuelline pressure
P0301 For each 200 revolutions of the engine, misfiring is . EGR P
P0302 |detected which can cause catalyst overheating. ,
(This causes MIL to blink) * Compression pressure
P0303 « Valve clearance not to specification
P0304 |For each 1,000 revolutions of the engine, misfiring is +  Valve timing
detected which causes emissions deterioration. . ;
P0305 (2 trip detection logic) Mas.s air flow meter
P0306 . « Engine coolant temp. sensor

HINT; When the code for a misfiring cylinder is recorded repeatedly but no Random Misfire code is
recorded, it indicates that the misfires were detected and recorded at different times.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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WIRING DIAGRAM

Ignition
Switch

ECM

O
(}.w—

{

o S0
T

Battery

FREX
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1 Check spark plug and spark of misfiring cylinder. NG :: Replace or check ignition system.
OK
g
| Check voltage of ECM terminal for injector of failed OK '
2 cylinder. L ..‘: Go to StE[E
NG
v
3 Check injector of misfiring cylinder. NG ) Replace injector.
|
oK
e
Check for open and short in harness and connector between
injector and ECM.
Check fuel NG > i
€ck Tuel pressure. Repair or replace fuel pump.
Check injector injection. NG ) Replace injector.
|
|
6 Check EGR system. NG) Repair EGR system.
OK
v
Check mass air flow meter and engine coolant NG
7 | temp. sensor. Repair or replace.
L
il Check engine mechanical systems.
52/156
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INSPECTION PROCEDURE

1 | Check spark plug and spark of misfiring cylinder.

Il (1) Remove ignition coil (See page 1G-87).

(2) Remove spark plug.

KB (1) Check the carbon deposits on electrode.
(2) Check electrode gap.

(1) No large carbon deposit present.
Not wet with gasoline or oil.
(2) Electrode gap: 1.1 — 1.3 mm
(0.043 — 0.051 in.)

B (1) Install the spark plug to the ignition coil, and
connect the ignition coil connector.
(2) Ground the spark plug.
(3) Disconnect injector connector.

B8 Check if spark occurs while engine is being
cranked.
NOTICE: To prevent excess fuel being injected from
the injectors during this test, don’t crank
the engine for more than 5-10 seconds at a
time.

B3 Spark jumps across electrode gap.

EoM T xgoIs

FIT0as

oK NG \ Replace or check ignition system
Sejg ) (See page 1G-84).

2 Check voltage of ECM terminal for injector of failed cylinder.

-~ B (1) Remove glove compartment
7/ }1GON (See page EG2-309) .
(2) Turn ignition switch ON.

"o 2o /"30 pee #5:9’__&50 , @ Measure voltage between applicable terminal of
3'\ | //;""j’ LY
= e ECM and body ground.
] --_-u'.":':“.m 3 u =
U e Ve Voliagaz8—14 ¥

—— . S—— - "

| 3 —
NG \ |OK) Gotostep 4
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1MZ-FEENGINE — CIRCUIT INSPECTION

{

3 i Check injector of misfiring cylinder.

Disconnect injector connector
(See page EG2-243) .
Measure resistance of injector.

Resistance: 5 — 23 Q) at 20,C (682F)

] NG> Replace injector.

Check for open and short in harness and
connector between injector and ECM

L (See-page-lN-31)
)

4 ‘ Check fuel pressure.

@ IG ON

265 - 304 kPa

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

(1) Install the SST (pressure gauge) to the fuel

filter outlet. (See page EG2-231) .

SST 09268-45012

(2) Turn ignition switch ON.

(3) Connect the TOYOTA hand-held tester to the
DLC3.

(4) Use ACTIVE TEST mode to operate the fuel
pump.

HINT: The fuel pump can be operated by connecting
terminals B and FP of data link connector 1.

Measure the fuel pressure.

Fuel pressure: 265 — 304 kPa
(2.7 - 3.1 kgficm?, 38 — 44 psi)

Check and repair fuel pump, pressure
regulator, fuel pipe line and filter
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|
5 Check injector injection.

@ Remove delivery pipe and injectors
(See page EG2-246) .

& Check injection volume of injector
(See page EG2-250) .

3 Injection volume:
56 — 69 cm3/15 sec. (3.4 —4.2 cu in.)
Difference between each injector:
Less than 6 cm?® (0.4 cu in.)
Fuel drop (leakage):
One drop or less per minute.

oK | l NG > Replace injector.

6 Check EGR system (See page EG2-207).

\Oﬂ N(;> Repair EGR system.

[ 7 Check mass air flow meter and engine coolant temp. sensor
(See page EG2-444, 457).

l -
oK \ ‘ NG \} ] Repair or replace.
L /

eCK endine mechnanical sys .

* Compression pressure (See page EG2-36).
* Valve clearance (See page EG2-13).

* _Valve timing (See page EG2-52).
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EG2-499

DTC P0325 P0330 Knock Sensor Circuit Malfunction
(Knock Sensor 1 Knock Sensor 2)

CIRCUIT DESCRIPTION
Knock sensors are fitted one each 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, which occurs when the cylinder block vibrates due to knocking. If engine knocking occurs,

ignition timing is retarded to suppress it.

DTC No.

Diagnostic Trouble Code Detecting Condition

Trouble Area

P0325

P0330

No knock sensor 1 signal to ECM with engine
speed 2,000 rpm or more.

Open or short in knock sensor 1 circuit.
» Knock sensor 1 (looseness).
« ECM

No knock sensor 2 signal to ECM with engine
speed 2,000 rpm or more.

» Open or short in knock sensor 2 circuit.
»  Knock sensor 2 (looseness).
« ECM

If the ECM detects the above diagnosis conditions, it operates the fail safe function in which the corrective
retard angle value is set to the maximum value.

WIRING DIAGRAM

Knock Sensor 1
{On nght bank) 1
| 1 W
STy EEt P
Knock Sensor 2
(On left bank) 2
"'D 1 W EE1 w

|IT

Finetd
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DIAGNOSTIC CHART

HINT: DTC P0325 is for the right bank knock sensor circuit.
DTC P0330 is for the left bank knock sensor circuit.

o ype —
1 Check knock sensor circuit. 1] Gotostep 3|
Type
I
““--"
Check for open and short in harness and connector NG ) :
2 between EE1 connector and ECM. ] Repair or replace harness or connector.
oK |

L]

Check and replace ECM.

3 Check for open and short in harness and connector I NG )

between EE1 connector and knock sensor. Repair or replace harness or connector.

OK

~—

p———

' Replace knock sensor. J

https://cardiagn.com/circuit-inspection-1mz-fe-engine/ 57/156



27.05.2021

CIRCUIT+INSPECTION - Auto Service Repair Manuals and Wiring Diagrams

EG2-501
1MZ-FEENGINE - CIRCUIT INSPECTION
INSPECTION PROCEDURE
Connect the OBDII scan tool or TOYOTA hand-held tester and
1 check the knock sensor circuit.
i K3 (1) Remove the fuse cover on the instrument
) TOYOTA Hand-Held panel.

(2) Connect the OBDII scan tool or TOYOTA
hand-held tester to the DLC 3.

(3) Disconnect the wire to wire connector EE1.

(4) Connect the terminals of the disconnected
EE1 male connector and EE1 female as follows.

Male connector «» Female connector

- - —

Terminal 1<+ Terminal 2

Terminal 2« Terminal 1

(8) Turn ignition switch ON and OBDII scan tool

. e or TOYOTA hand-held tester main switch
Knock Sensor  —eer ON.
; 1 1 15| KNKR o ,
r@_ = (6) After the engine is warmed up, perform quick
é racing (4,000 rpm) three times.

FB s RS |

14] KNKL  C | Check the diagnostic trouble code.

DTC same as when vehicle brought in.

Male Femal
. " Type | P0325— P0325 or P0330— P0O330

Connector Connactor |\ )

DTC different to when vehicle brought in.
l Type ll P0325— P0330 or P0330— P0325

Type Gotostep (g
" —

Check for open and short in harness and connector between EE1
connector and ECM (See page IN-31).

OK

v

NG > [ Repair or replace harness or connector.

Check and replace ECM (See page IN-36).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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3 Check for open and short in harness and connector between EE1
connector and knock sensor (See page IN-31).

HINT: If DTC P0325 has changed to P0330, check the knock sensor circuit on the right bank side.
If DTC P0330 has changed to P0325, check the knock sensor circuit on the left bank side.

OK ’ NG >| Repair or replace harness or connector.

Replace knock sensor. |

Reference INSPECTION USING OSCILLOSCOPE

Knock signa! wavalorm

EEEEE PSRN « With the engine racing (4,000 rpm) measure be—
et | l | | tween terminals KNKR, KNKL of ECM and body
- ground.

HINT: The correct waveform appears as shown i n the
illustration on the left.

06 V/DIV.

ov

200 mV/DIV. pepemyemmpy T 1.1 1 « Spread the time on the horizontal axis, and confirm
| 4{ ' that period of the wave is 141 « sec.
(Normal mode vibration frequency of knock sen—
sor: 7.1 KHz).
HINT: If normal mode vibration frequency is not 7.1
KHz, the sensor is malfunctioning.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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DTC P0335 Crankshaft Position Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

Crankshaft position sensor (NE signal) consist of a signal plate and pick up coil.

The NE signal plate has 34 teeth and is mounted on the crankshaft. The NE signal sensor generates 34
signals for every engine revolution. The ECM detects the standard crankshaft angle based on the G22
signals, and the actual crankshaft angle and the engine speed by the NE signals.

DTC No. Diagnostic Trouble Code Detecting Condition ! Trouble Area

No crankshaft position sensor signal to ECM
during cranking.

* Open or short in crankshaft position sensor circuit.

(2 trip detection logic) » Crankshaft position sensor.
P4335 i » Starter
No crankshaft position sensor signal to ECM « ECM

during engine running.

WIRING DIAGRAM

ECM

Camshaft Position Sensor

i ] 161 G224
PR L B - ~(EB} - —
© 1

e
wey

-~

| 8 2 L ,—8\ G22-
5 L
I 1 f e NE +
> @ ‘III
o3 ) ‘
6 T
2 G
— — -
T 1) = J,,
Crankshatt Position Sensor E1
- S

e
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DIAGNOSTIC CHART

HINT: Perform troubleshooting of diagnostic trouble code P0335 first, If no trouble is found, trou—
bleshoot the following mechanical systems.

1 Check resistance of crankshaft position sensor. ‘ NG } | Replace sensor.
oK
R
Check for open and short in harness and connector NG } :
2 between ECM and crankshaft position sensor. Repair or replace hamess or connector.
OK
) : : NG ) | Tighten the sensor.
3 Inspect sensor installation and teeth of signal plate. | ' Replace signal plate.
OK
v
Check and replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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INSPECTION PROCEDURE

£

' 1 Check resistance of crankshaft position sensor.

Disconnect crankshaft position sensor connector.
Crankghaft Position Sensor

B Measure resistance of crankshaft position sensor.

3 ———— Resistance
Cold 1,630-2,740Q
Hot 20685-32250

"Cold" is from —102C (142 F) to 502C (1227 F) and
"Hot” is from 50,C (122,F) to 1 002C (2122F).

Reference INSPECTION USING OSCILLOSCOPE

(322, NE signal waveforms

|
- : ; \"d W/ . During cranking or idling, check between terminals
- ] ! G22(+) and G22 (-) , NE(+) and NE (-) of engine
i control module.
NE HINT: The correct waveforms appear as shown in the
illustration on the left.
I
20 m sec/Division (Idling)
I 1]
| b I
G22 A\f 5V/DIV
NE I [
woes 10 m sec/Division {idling)
PiYORG

NG } Replace crankshaft position sensor.
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' 2 Check for open and short in harness and connector between ECM
I

and crankshaft position sensor (See page IN-31).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

oK ‘ NG > I Repair or replace harness or connector.
e l _|
3 Inspect sensor installation and teeth of signal plate.
i ;, Tighten the sensor. |
OK NG Replace signal plate.
S i J
Check and replace ECM (See page IN-36).
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CIRCUIT INSPECTION

EG2-507

DTC P0336 Crankshaft Position Sensor Circuit

Ran

ge Performance

CIRCUIT DESCRIPTION

Refer to crankshaft position sensor circuit malfunction on page EG2-503.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
Deviation in crankshaft position sensor signal and + Mechanical system malfunction.
camshaft position sensor signal. Skipping teeth of timing belt, belt stretched.
P0336 (2 trip detection logic) . I(ECI\E‘;p 2 J ' )
DIAGNOSTIC CHART

1

Check valve timing (Check for loose and jumping
teeth of timing belt) (See page EG2-52).

OK

v

Check and replace ECM (See page IN-36).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

[NG)

Adjust valve timing.
(Repair or replace timing belt.)
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DTC P0340 Camshaft Position Sensor Circuit
Malfunction
CIRCUIT DESCRIPTION

Camshaft position sensor (G22 signal) consist of a signal plate and pick up coil.

The G22 signal plate has one tooth, on its outer circumference and is mounted on the left bank camshafts.
When the camshafts rotate, the protrusion on the signal plate and the air gap on the pick up coil change,
causing fluctuations in the magnetic field and generating an electromotive force in the pick up coil.

The NE signal plate has 34 teeth and is mounted on the crankshaft. The NE signal sensor generates 34
signals for every engine revolution. The ECM detects the standard crankshaft angle based on the G22
signal and the actual crankshaft angle and the engine speed by the NE signals.

| DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
; No camshaft position sensor signal to ECM during
cranking. » Open or short in camshaft position sensor circuit.
P0340 (2 trip detection logic) : Cslfar:t:?r]aft position sensor.
No camshaft position sensor signal to ECM during . ECM '

l engine running.

- o ————
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1 Check resistance of camshaft position sensor. ! I.NG > Replace sensor. J’
i
OK
‘\‘1"0-""
Check for open and short in harness and connector NG ) Repai | h 1
2 between ECM and camshaft position sensor. épair or replace hamess or conneclor.
OK
L-\_.-"'
¢ ——
3 Inspect sensor installation. NG : Tighten the sensor.
]
OK
""\-./
Check and replace ECM.

WIRING DIAGRAM

ECM
- A
Camshaft Position Sensor
B-W /1.!’., G22+
L 1 |22

—

E

==}
—A—

qj
(@)

L

()
Do
——
W

Crankshaft Position Sensor

P0G
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INSPECTION PROCEDURE

1 Check resistance of camshaft position sensor.

Camshait Position Senaor Kl Disconnect camshaft position sensor connector.
B Measure resistance of camshaft position sensor.

Ox | —
h"“"ﬁ-\ Resistance
Cold 835 -1,400Q
Hot 1,080 — 1,645Q

"Cold is form -10,C (1402F) to 502C (1222F) and
"Hot” is form 50,C (122, F) to 100,C ( 212,F).

hanee
Reference INSPECTION USING OSCILLOSCOPE
G22 NE signal waveforms

' 1

ke During cranking or idling, check between terminals

G 22(+) and G22(—), NE(+) and NE (-) of engine control
module.
HINT: The correct waveforms appear as shown in the
illustration on the left.

|

-
B I
|

20 m sec/ Dwision (idling)

G22 A\ : ! 5 V/DIV

pow  10m sac/Division (Idling)
i oK I NG> Replace camshaft position sensor.
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2 Check for open and short in harness and connector between
ECM and camshaft position sensor (See page IN-31).

OK NG > Repair or replace harness or connector.
e
]
I 3 Inspect sensor installation.

OK NG Tighten the sensor.
e S

Check and replace ECM (See page IN-386).
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DTC P0401 Exhaust Gas Recirculation Flow
Insufficient Detected

CIRCUIT DESCRIPTION

The EGR system recirculates exhaust gas, which is controlled to the proper quantity to suit the driving
conditions, into the intake air mixture to slow down combustion, reduce the combustion temperature and
reduce NOx emissions. The amount of EGR is regulated by the EGR vacuum modulator according to the
engine load.

If even one of the following conditions is fulfilled,

the VSV is turned ON by a signal from the ECM. Thvotde Body

This results in atmospheric air acting on the EGR 1&:-" i _
valve, closing the EGR valve and shutting off the Throttle '1 |
exhaust gas (EGR cut—off). valve T o -
Under the following conditions, EGR is cut to e

= |
intain dri ili i EGR Val
maintain driveability. —— ave |
« Coolant temp. below 60,C (1402F). Chamber
« During deceleration (throttle valve closed).

« Light engine load (amount of intake air very

small) O Modutator
« Engine racing. Exhaust Gas
rians
| - = - ey
DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
After the engine is wa_rmed up and run at 80 km/h +  EGR valve stuck closed.
(50 mph) for 3 to 5 minutes, the EGR gas SHertitt EGR VSV irdiiit
P0401 temperature sensor value does not exceed 40,C . .
(1045F) above the ambient air temperature. * Open in EGR gas temp. sensor circuit.
(2 trip detection logic) + EGR hose disconnected.
|+ ECM
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SYSTEM CHECK DRIVING PATTERN

{Vehicie Speed)

70 ~ 90 km/h
(43 ~ 56 mph) -

@&

3 ~ Emin, .J-._Z min. —l[Tima]

Idling -
IG S/W OFF

TS

(@ Connect the OBDI! scan tool or TOYOTA hand-held tester to the DLC 3.

@ Start and warm up the engine with all accessories switched OFF.

@ After the engine is warmed up, run the vehicle at 70 — 90 km/h (43 — 56 mph) for 3 min, or more.
@) After driving, idle the engine for about 2 mins.

(8) After idling, check the "READINESS TESTS". If "COMPL” (test completed) is displayed and the MIL
does not light up, the system is normal. If INCPL" is displayed, run the vehicle again and check it.
HINT: If a malfunction exists, the MIL will light up during step (4).
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DIAGNOSTIC CHART
TOYOTA hand-held tester

1 Connect the TOYOTA hand-held tester and read OK }

value of EGR gas temperature.

Go to step |I|

| —

NG
———
: OK Confirm good connection at sensor.
2 Check far open in hamess or ECM, _> If OK, replace EGR gas temp. sensor.
NG
v

g

Check for open in harness or ECM. or THG. Repair or replace harness.

I OK Open in harness between terminals E2

.\NG/‘

Confirm connection at ECM, If OK, replace ECM.

4 Check connection of vacuum hose, EGR hose. NG : I Repair or replace.
OK
—

5 ] Check the VSV for EG R, oK > Gotostep [7]

NG
~—

6 Check operation of the VSV for EG R. I I NG > i Replace VSV for EG R.

OK
i

Check for short in harness and connector between VSV
and ECM.
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7 Check EGR Vacuum modulator. NG :" Repair or replace.
o)
8 Check EGR Valve. NG > Repair or replace.
OK
M
9 Check value of EGR gas temp. sensor. NG :’ Replace EGR gas temp. sensor.
0K

Check and replace ECM.
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OBD Il scan tool (excluding TOYOTA hand-held tester)

1 Check resistance of EGR gas temp. sensor. I NG > Check and replace EGR gas temp. sensor.

2]

2

2 { Check for open in harness or ECM. oK Go to step ZI

Check for open in hamess or ECM | OK ) ; Open in harness between terminals E2 or
' L!'HG. Repair or replace harness.

(8][w|(3]|

Confirm connection at ECM. If OK, replace ECM.

J

[
4 Check connection of vacuum hose, EGR hose. NG Repair or replace.

OK

2

Check the VSV for EG R. OK Gotostep [7]

&

Check operation of the VSV for EG R. NG Replace VSV for EG R.

@ (3] o

OK
e P

Check for open in harness and connector between J/B No,2
and ECM.
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[
7 Check EGR vacuum modulator. NG Repair or replace.
OK
‘-\k/
I 8 l Check EGR valve. NG ) Repair or replace.
'
bl
NG ]
9 Check resistance of EGR gas temp. sensor. Replace EGR gas temp. sensor. I
OK
e )
Check and replace ECM. l
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grams

WIRING DIAGRAM

ECM

Jﬂ &
J/B No.2 sl i
From FL MAIN 8 é EF1 B-0 B-O E @ EGR
- w g.0 18 o 2 3 55 : V;; (for EGzﬂl {
A - . B' 1 : i
——{1 G)&=—~B(1 0} P .‘—'-"-‘-‘. Lo~ —] ’
J7B No.1 EFI Main ' €01
From Reley
Ignition Switch EGR Gas Temp 5v
2 Sensor
14 itHG
z 26Y =
1 22
£2
D) l
? \__t_J

FIO0
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INSPECTION PROCEDURE
TOYOTA hand-held tester

Connect the TOYOTA hand-held tester and read value of EGR
1 gas temperature value.
2 I (1) Remove the fuse cover on the instrument
(/) 1GON panel.
& TOYOTA Hand- Held (2) Connect the TOYOTA hand-held tester to the

DLC 3.
(3) Turn ignition switch ON and TOYOTA hand-
held tester main switch ON.

Read EGR gas temperature on the TOYOTA hand-
held tester.

EGR gas temp.: 10,C (502F) or more.

If there is an open circuit, the TOYOTA
hand-held tester indicates 3.1 2C (37.65F).

NG 0K > Go to step E

2 Check for open in harness or ECM.

} I (1) Disconnect the EGR gas temp. sensor con-—

(7% 16 ON nector.

S (2) Connect sensor wire harness terminals to—
gether.
(3) Turn ignition switch ON.

Bl Read EGR gas temperature on the TOYOTA hand—
held tester.

E@ EGR gas temp.: 159.3,C (318.72F)

EGR Gas Temp.
Sensor

BERGS
FITCES
0K Confirm good connection at sensor.
If OK, replace EGR gas temp. sensor.
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3 Check for open in harness or ECM.

? -
(7) won Q
N
ECM
EGR Gas Temp, Seasor
sv
TH I
—
[ C ]

(1) Remove glove compartment

(See page EG2-309).

(2) Connect between terminals THG and E2 of
ECM EB8 and E9 connectors.

HINT: EGR gas temp. sensor connector is discon—
nected.

Before checking, do a visual check and contact
pressure check for the ECM connector (See

page EG2-418).

Read EGR temperature on the TOYOTA hand-held
tester.

E@ EGR gas temp.: 159.3,C (318.7,F)

Open in harness between terminals E2 or
| OK T

HG. Repair or replace harness.

Confirm connection at ECM.
If OK, replace ECM.

(See page EG2-287).

4 Check the connection of the vacuum hose, EGR hose

oK

)

Repair or replace.
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1
B | Check the VSV for EGR.
i Select the active test mode on the TOYOTA hand—
(&) NaON held tester.

TOYOTA Hand.-Heid  |f] Check operation of EGR VSV, when it is operated
by the TOYOTA hand-held tester.

E@ EGR system is OFF:
The air from pipe E is flowing out
through the air fitter.
EGR system is ON:
The air from pipe E is flowing out pipe G.

]
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6 Check operation of the VSV for EGR.

El (1) Remove EGR VSV.

(

(2) Disconnect EGR VSV connector.

(1) Measure resistance between terminals.

(2) Measure resistance between each terminal
and the body.

@3 (1) Resistance: 26 — 46 at 20,C (68;F)

(2) Resistance: 1 M or higher.

B Check operation of EGR VSV when battery voltage
is applied, and is not applied to the terminals of
EGR VSV connector.

[ Battery voltage is applied:

The air from pipe E flows out through the air
filter.

Battery voltage is not applied:

The air from pipe E flows out through pipe G.

Ajr
E
- G il
lL Battory
A=
240
L2940
LC2941
EC29a3

! OK \ ‘TG;> Replace VSV for EGR. :

Check for short in harness and connector
_between VSV and ECM (See page IN-31).
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7 Check EGR vacuum modulator (See page EG2-210). ,
I_ ' f
L?_'f.’ I NG Repair or replace.

8 Check EGR valve (See page EG2-211).

OK NG) Repair or replace.
“\‘“_,..4
&
' 9 . Check value of EGR gas temp. sensor.
L

@ — (B} SB g;nnect the TOYOTA hand-held tester to the

TOYOTA Hand- Held (2) Turn ignition switch ON and TOYOTA hand—

held tester main switch ON’

(3) Select the active test mode on the TOYOTA
hand-held tester.

(EGR system ON)

(4) Race the engine at 4,000 rpm for 3 mins.

¢ | Measure the EGR gas temp. while racing engine at
4,000 rpm.

@ EGR gas temp. after 3 mins.: 140,C (284,F)
or more

' \ |
oK NG > Replace EGR gas temp. sensor.

Check and replace ECM (See page IN-36).
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OBDII scan tool (excluding TOYOTA hand-held tester)

1 Check resistance of EGR gas temp. sensor.
Ohmmetar L3 Disconnect EGR gas temp. sensor connector.
EGR Gas Temp. Sensor ) @ Measure resistance between terminals of EGR gas
Connector

temp. sensor connector.

[ O | Resistance: 600 k or less.

@ If there is open circuit, ohmmeter indicates 720 kQ

or more.
L o
| i— f !
oK | NG >: Check and replace EGR gas temp. sensor
\’J L [_(See page EG2-303). I

2 Check for open in harness or ECM.

e

Wire Harness Side &8 Disconnect EGR gas temp. sensor connector.

Measure voltage between terminals of EGR gas
temp. sensor wire harness side connector.

&3 Voltage: 45-55V

o 1 4
Ofi=
FT086 5[
I NG ' OK> |—Go tostep 4
o L — —
3 Check for open in harness or ECM.
/;,,\\ a on b \ B (1) Remove glove compartment (See page EG2-
| I e — |
S | Fansistases seanved Frnied Dussac 2091 .

0. '-Illli nu n'lr'l 1

(2) Turn ignition switch ON.

LLLILT L

= ECM.
| HINT: EG R gas temp. sensor connector is dis—
N connected.
E3 Voltage:45-55V
FITCH
l Open in harness between terminals E2 or
NG | 0K4> THG. repair or replace harness.
|
Confirm connection at ECM.
If OK, replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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4 Check connection of vacuum hose, EGR hose (See page EG2-287).

OK I NG > | Repair or replace.
e |

5 Check the VSV for EGR.
@ (1) Remove glove compartment
(See page EG2-309).
(2) Turn ignition switch ON.
C | Check EGR VSV function
(1) Connect between terminal EGR of ECM and
body ground. (ON)
(2) Disconnect between terminal EGR of ECM
and body ground (OFF).
[E3 (1) VSVis ON:
The air from pipe E flows out through the air
filter.
(2) VSV is OFF:
The air from pipe E flows out through pipe

[
EDK )| Go to step E‘
l

6 Check operation of the VSV for- EGR (See page EG2-522, step ).
- - . e ——
OK | NG> Replace VSV for EGR.
"ﬁJJ .

Check for open in harness and connector '
between J/B No.2 and ECM (See page IN-31). }
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t
7 | Check EGR vacuum modulator (See page EG2-210). i

P l - |
& [ NG> i Repair or replace.

8 Check EGR valve (See page EG2-211).

——

NG > : Repair or replace.

m(,?

Check resistance of EGR gas temp. sensor.

) Disconnect EGR gas temp. sensor connector.

) Start the engine and warm it up.

) Disconnect EGR VSV connector.

) Race the engine at 4,000 rpm for 3 mins.

K3l Measure the resistance of the EGR gas temp. sen—
sor while racing the engine at 4,000 rpm.

[ OK Resistance of EGR gas temp. sensor after 3 mins:
43k orless

(1
(2
(3
(4

@M Resistance: 188.6 — 439.0 kQ at 20,C (685F)

: OK NG > Replace EGR gas temp. sensor.

Check and replace ECM (See page IN-36).
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DTC P0402 Exhaust Gas Recirculation Flow
Excessive Detected
Refer to Exhaust gas recirculation flow insufficient detected on page EG2-512.
DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
EG R gas temp. sensor value is high during EG R
cut—off when engine is cold (Race engine at
about 4,000 rpm without load so that vacuum is EGR valve stuck open )
applied to port E). EGR VSV open malfunction
P0402 | (2 trip detection logic) Open in EGR VSV circuit
Short in EGR gas temp. sensor circuit
EG R valve is always open ECM
(2 trip detection logic)
See DTC P0401 for System Check Driving Pattern and Wiring Diagram.
https://cardiagn.com/circuit-inspection-1mz-fe-engine/ 84/156
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DIAGNOSTIC CHART
TOYOTA hand-held tester

Connect the TOYOTA hand-held tester and read OK >
1 value of EGR gas temperature. Gotostep E
NG
s g
- I { oK i
2 Check for short in harness and ECM. | ' Replace EGR gas temp. sensor.
- —
|
i NG
~
3 7 [o
i 3 | Check for short in harness or ECM. l OK Repair or replace harness or connector.
NG

Check and replace ECM.

Check for open in harness and connector between J/B
No.2 and ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

4 Check the VSV for EG R. _9 K > Check EGR valve.
NG
v
B | Check operation of the VSV for EG R NG ) | Replace VSV for EGR.
OK
Bl
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OBD Il scan tool (excluding TOYOTA hand-held tester)
1 Check resistance of EGR gas temp. sensor. NG ; Replace EGR gas temp. sensor.
OK
—
I | Check for short in harness and connector between NG I Rt | h i
I 2 ] EGR gas temp. sensor and ECM. > epair or replace harness or connector.
OK
e L
3 Check the VSV for EG R. OK > Check EGR valve.
| NG
" ~
| > |
4 Check operation of the VSV for EG R. NG Replace VSV for EG R. |

= = —

At

|
5 1 Check for open in hamess and connector between NG ) Repair or replace hamess or connector.

' J/IB No.2 and ECM.

OKI
—

Check and replace ECM.

o
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INSPECTION PROCEDURE
TOYOTA hand-held tester

1 Connect the TOYOTA hand-held tester and read EGR gas
temperature value.

72\ Kl (1) Remove the fuse cover on the instrument

@ I panel.
(2) Connect the TOYOTA hand-held tester to the
DLC3.
(3) Turn ignition switch ON and TOYOTA hand-
held tester main switch ON.

(¢} Read EGR gas temperature on the TOYOTA hand—
held tester.

B3 EGR gas temp.: 150,C (302,F) or less.

(Not immediately after driv—

TOYOTA Hand-Held Tester

| ing)
DLC3 QD If there is a short circuit, the TOYOTA hand-held
ey tester indicates 159.3,C (318.75F) .
N I
NG OK > Goto stepg__1 '
-\,‘-""" I
2 Check for short in harness and ECM.
. Kl Disconnect the EGR gas temperature sensor con—
(/) 16 ON nector.
N & Rear EGR gas temperature on the TOYOTA hand-

held tester.
[E3 EGR gas temp.: 3.1,C (37.6,F)

‘ NG IOK > Replace EGR gas temp. sensor. |
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3 Check for short in harness or ECM.

:::(;?\'l IG ON

EGR Gas Temp. Sensor

N\

El (1) Remove glove compartment
See page EG2-309) .
(2) Disconnect the E9 connector of ECM.
HINT: EGR gas temp. sensor is disconnected.

K Read EGR gas temp. on the TOYOTA
hand-held tester.

B3 EGR gas temp.: 3.1 .C (37.62F)

‘ (9]4 > Repair or replace harness or connector.

Check and replace ECM (See page IN-36).

4 ' Check the VSV for EGR.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

B Seclect the active test mode on the TOYOTA hand—
held tester.
Check operation of EGR VSV, when it is operated
by the TOYOTA hand-held tester.

Bl EGR system is OFF:
The air from pipe E flows out through the air
filter.
EG R system is ON:
The air from pipe E flows out through pipe G.

I'OK > [ Check EGR valve (See page EG2-211).
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5 Check operation of the VSV for EGR.

a Remove EGR VSV.

(1)

(2) Disconnect EGR VSV connector.

(1) Measure resistance between terminals.

(2) Measure resistance between each terminal
and the body.

(1) Resistance: 26 — 46 at 20,C (682F)

(2) Resistance: 1 M or higher.

Bl Check operation of EGR VSV when battery voltage
is applied, and not applied to the terminals of EGR
VSV connector or not.

~) @y Battery voltage is applied:

o "/-‘-5‘) The air from pipe E flows out through the air

® ® filter. . .
Battery voltage is not applied:

Air Eilter

Battary
The air from pipe E flows out through pipe G.
3 ®
Battery
FoTe
EC284D
ECTB41
EC2842
OK l NG> L Replace VSV for EG R.
S e

Check for open in harness and connector
between J/B No.2 and ECM (See page IN-31).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/ 89/156



27.05.2021 CIRCUIT+INSPECTION - Auto Service Repair Manuals and Wiring Diagrams

EG2-533

1MZ-FEENGINE — CIRCUIT INSPECTION

OBDII scan tool (excluding TOYOTA hand-held tester)

| 1 Check resistance of EGR gas temp. sensor.

E@ Disconnect EGR gas temp. sensor connector (See

page EG2-303) .

Bl Measure resistance between terminals of EGR gas

temp. sensor connector.
E3 Resistance: 2.5 k or more.

If there is short circuit, ohmmeter indicates 200Q
or less.

(Not immediately after driving)

)

Replace EG R gas temp. sensor.

| Check for short in harness and connector between EGR gas temp.

2 ' sensor and ECM (See page IN-31)..
OK NG> Repair or replace harness or connector.
L“M.#‘“ L
3 Check the VSV for EGR (See page EG2-525, step !_5“,' ).
NG OK > Check EGR valve (See page EG2-211).
v
| ; ’5])
I 4 Check operation of the VSV for EGR (See page EG2-532, step . ¥_ /-
|
OK NG i Replace VSV for EG R.

ECM (See page IN-31).

Check for open in harness and connector between J/B No.2 and

(3]l (

)

Repair or replace harness or connector.

Check and replace ECM (See page IN-36).
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CIRCUIT INSPECTION

DTC P0420 Catalyst System Efficiency Below Threshold

CIRCUIT DESCRIPTION

The ECM compares the waveform of the oxygen sensor located before the catalyst with the waveform of

the oxygen sensor located after the catalyst to determine whether or not catalyst performance has deteri—

orated.

Air—fuel ratio feedback compensation keeps the waveform of the oxygen sensor before the catalyst re-

peatedly changing back and forth from rich to lean.

If the catalyst is functioning normally, the waveform of the oxygen sensor after the catalyst switches back
and forth between rich and lean much more slowly than the waveform of the oxygen sensor before the

catalyst.

But when both waveforms change at a similar rate, it indicates that catalyst performance has deteriorated.

Waveform of oxygen sensor Normal Wavelorm of oxygen sensor
befora cotalyst catalyst afer catalyst
AR08
DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
| After the engine is warmed up and the vehicle
driven for 5 min. at 32 — 80 km/h (20 -50 . Threefway cata{y‘[ic converter
P0420 |™ph). the waveforms of the heated oxygen + Open or short in heated oxygen sensor circuit
sensors, bank 1, 2 sensor 1 and bank 1 sensor 2
l have the same amplitude. * Heated oxygen sensor

HINT: Only on U.S. vehicles does the MIL light up when a malfunction is detected.
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SYSTEM CHECK DRIVING PATTERN

(Vehicle Speed)
50 ~85kmsh | @)
(31 ~ 40 mph)
Iding - s & £ —
IG S/W OFF ==
Warmed up 5 ~ 10 min.
- A — — (Time)

i

(I} Connect the OBDII scan tool or TOYOTA hand-held tester to the DLC3.

(2) start and warm up the engine with all accessories switched OFF.

(3 After the engine is warmed up, run the vehicle at 50 — 65 km/h (31 — 40 mph) for 5 — 10 min.
HINT: If a malfunction exists, the MIL will light up during step (3) .

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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1MZ-FE ENGINE

CIRCUIT INSPECTION

DIAGNOSTIC CHART

1

Are there any other codes (besides DTC P0420)
being output?

NO
~—

YES )

Go to relevant diagnostic trouble code
chart.

2

Check heated oxygen sensor. (See page EG2-476).

OK

v

Replace three—way catalytic converter.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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Repair or replace.
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DTC P0500 Vehicle Speed Sensor Malfunction

CIRCUIT DESCRIPTION

The vehicle speed sensor outputs a 4—pulse signal for every revolution of the rotor shaft, which is rotated
by the transmission output shaft via the driven gear. After this signal is converted into a more precise
rectangular waveform by the waveform shaping circuit inside the combination meter, it is then transmitted
to the ECM. The ECM determines the vehicle speed based on the frequency of these pulse signals.

4-pulse 4-pulsa

vehicie speed  JUUUL JUUUL

Sansor
| ]'—q Combination
|_);,—V - - /
Transaxle P
/ Vehicle Speed Sensor
OoG6YS OG5t a
DTC No. ] Diagnostic Trouble Code Detecting Condition T Trouble Area
{ No vghic!e speed sensor sighal to ECM under » Open or short in vehicle speed sensor circuit.
P0500 conditions (a) and (b) o » Vehicle speed sensor !
(a) Parbldnegtral Posﬁpn switch is OFF. o Cambinatonmisier
(b) Vehicle is being driven. . ECM

WIRING DIAGRAM

Fram Cruise Control ECU (12V)

ECM
Combination W
Mater
+8 < vy 22 10 vy 12
L C8 ) 3D 3B \" E10)
SP1
J/B No.3
E?
N J

#iTvIE
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1MZ-FE ENGINE

— CIRCUIT INSPECTION

DIAGNOSTIC CHART

1

Check operation of speedometer.

oK

]

2

Check for short in harness and connector between
terminal SP1 and body ground.

NG

8l

I Check speedometer circuit
l

Repair or replace harness or connector.

-

- _-_—— = —

Check and replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

OK
——
) NG Check for open in harness and connector
3 Check voltage of terminal SP1. between J/B No.3 and ECM.
oK
—
Check for open in harness and connector between l NG ) :
4 J/6 No.3 and combination meter. Repair or replace harness or connector.
OK
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INSPECTION PROCEDURE

1 Check operation of speedometer.

K& Drive the vehicle and check if the operation of the speedometer in the combination meter is normal,

HINT: The vehicle speed sensor is operating normally if the speedometer display is normal.

)l

Check speedometer circuit. See
combination meter troubleshooting on

—B6.

{ 2 Check for short in harness and connector between terminal SP1 of

ECM and body ground.

FIT024

ok |

(1) Remove glove compartment
(See page EG2-309).
(2) Disconnect the E10 ECM connector.

@ Check continuity between terminal SP1 of ECM

and body ground.

E@ No continuity (1 M or higher)

Repair or replace harness or connector.

l 3 ' Check voltage between terminal SP1 of ECM and body ground.

.

T,

g?;: IG ON

(et

U L]
Vvan: veaw B r

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

Turn ignition switch ON.
Measure voltage between terminal SP1 of ECM
and body ground.

E3 Vvoltage: 9-14V

NG )

- IN=31).

Check for open in harness and connector

between J/B No.3 and ECM (See page
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— —

4 Check for open in harness and connector between J/B No.3 and
: combination meter (See page IN-31). |

‘ oK I ‘NG Repair or replace harness or connector. |
1

I Check and replace ECM (See page IN-36).
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DTC P0505 Idle Control System Malfunction

CIRCUIT DESCRIPTION
The rotary solenoid type IAC valve is located in front of the intake air chamber and intake air bypassing
the throttle valve is directed to the IAC valve through a passage.

In this way the intake air volume bypassing the throt—
tle valve is regulated, controlling the engine speed.

The ECM operates only the IAC valve to perform From SO -
idle—up and provide feedback for the target idling All e

speed and a VSV for idle—up control is also added (for Lot

air conditioning).
Signals - “ ECMJ-—

Vaive \
To Cylindars
rO1 554
DTC No. Diagnostic Trouble Code Detecting Condition | Trouble Area
Idle speed continues to vary greatly from the target = BGvaheis St,UCK i ciosedl .
P0505 speed. '+ open or short in IAC valve circuit
(2 trip detection logic) I « Air conditioner idle up VSV
{ *+ Airintake (hose loose)
WIRING DIAGRAM ECM
—
Idle A Control
Valve
1g. :3 RSO
M e 2
l 22 RSCm EN
| LB Y2 VKT,
1| ue 1
Junction E01
T Connector
J/BNo2 o
FL MAIN g e — :
From Battery —= - - 5 E 4 . i
; : 18 2 i | i
From S !Ny a0, 7780 Goa— ,
Ignition Switch . I 1d) i _%@_l !
EFI Main Relay
| w-8
4 _—

1ok
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1 Check air induction system. ' I NG_) : Repair or replace.
J {
OK
v
|
2 Check A/C idle up VSV. : NG Repair or replace.
\
]
- OK ey
Check voltage terminals RSO, RSC. G o to step i]
NG
~——
[ T
4 Check IAC valve. NG : Replace IAC valve.
oK
Check for open and short in harness and connector between
J/B No.2 and IAC valve, IAC valve and ECM.
{ >
5 Check operation of the IAC valve. NG Repair or replace |IAC valve.
o
Check and replace ECM.
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INSPECTION PROCEDURE

1 Check air induction system (See page EG2-221).

——

OK NG > Repair or replace.
—
-

2 { Check A/C idle up VSV (See page EG2-570).
{

oK i NG > Repair or replace.

3 Check voltage terminals RSO, RSC.

— B3 (1) Remove glove compartment
(/)16 ON (See page EG2-309).
i (2) Disconnect the ECM connector (P).

(3) Turn ignition switch ON.
KBl Measure voltage between terminals RSO, RSC of
ECM connector and body ground.

B3 \voltage: 9-14V

Fsvansclfanwch Fanasnure?
BEC T NCCEY RSN CAN
RESRRRIL bRnant Ansan PRl ]
PILZ e mEERe BbRR CERR

[
ri2oen

| NG ’ OK> Go to step E
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CIRCUIT INSPECTION

4 Check IAC valve.

RSC

i

[VI#]+1%)

Disconnect the IAC valve connector.
K& Check continuity between terminals RSO,

RSC and B of |IAC valve connector.

Terminals ! Continuity
RSO and B I (Reference value 10 — 30Q)
Terminals Continuity
RSC and B (Reference value 10 — 30Q)

NG

Replace IAC valve.

Check for open and short in harness and
connector between J/B No.2 and IAC valve,

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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5 l Check operation of the IAC valve

Remove IAC valve (See page EG2-274).
(1) Connect the positive (+) lead from the bat-
tery to terminal B and negative (-) lead to
-—RSC terminal RSC, and check that the valve is
B closed.
(2) Connect the positive (+) lead from the bat—
tery to terminal B and negative (-) lead to
terminal RSO, and check that the valve is
open.
&3 (1) The valve moves to close direction.
(2) The valve moves to open direction.
B The ACTIVE TEST mode of the TOYOTA hand-—
held tester can be used to change the duty of the
IAC valve as desired.

F30¥
rarn

! OK \ NG > I Repair or replace IAC valve.

Check and replace ECM (See page IN-36).
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DTC P0510 Closed Throttle Position Switch Malfunction

CIRCUIT DESCRIPTION
Refer to throttle Position Circuit on page EG2—463.

| DTC No. Diagnostic Trouble Code Detecting Condition i Trouble Area
I The closed throttle position switch does not turn ON * Open in closed throttle position switch circuit.
" P0510 |e©venonce when the vehicle is driven, » Closed throttle position switch.
(2 trip detection logic) . ECM
{

HINT: After confirming DTC P0510 use the TOYOTA hand-held tester to confirm the closed throttle
position switch signal from "CURRENT DATA".

f ="
Throttle Valve i gﬁtscer]dstg?;}le peation Malfunction
Fully Closed L OFF Open Circuit
Fully Open : ON Short Circuit
Throttie Position Sensor ECM
e 4 p
oV
1
& L-R fﬁ'\ vC
|
12v
7
B.Y (e8) VTA
- { .—?w-
2 L /Ezw oL
e < LO— 1E7 J
T 22
. 3! L (€8 €2
T El
\_ J * Ciosed Throttle . )

Position Switch
rHas
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EG2-547

CIRCUIT INSPECTION

DIAGNOSTIC CHART

HINT: If diagnostic trouble codes "P0110” (intake air temp. circuit malfunction), "P0115” (engine
coolant temp. circuit malfunction) and "P0120” (throttle position circuit malfunction) are output

simultaneously, E2 (sensor ground) may be open.

TOYOTA hand-held tester

—
I_ 1 Check for open in harness or ECM.

CLY;

Confirm good connection at sensor.
If OK, replace throttle position sensor.

2 Check for open in harness or ECM.

oK

Confirm connection at ECM. If OK, replace ECM.

2

Open in hamess between ECM and
throttle position sensor.

OBDII scan tool (excluding TOYOTA hand-held tester)

f

1 Check for open in harness or ECM.

A

'ne

S~

oK)

Confirm good connection at sensor.
If OK, replace throttle position sensor.

Check for open in harness and connector between
2 throttle position sensor and ECM.

er‘

oK

—

o

Confirm connection at ECM. If OK, replace ECM.

https:

/Icardiagn.com/circuit-inspection-1mz-fe-engine/

NG)

Open in harness between ECM and throttle
position sensor.

104/156



27.05.2021 CIRCUIT+INSPECTION - Auto Service Repair Manuals and Wiring Diagrams

EG2-548
AMZ-FEENGINE _— CIRCUIT INSPECTION

INSPECTION PROCEDURE

HINT: If diagnostic trouble codes P0110, P0115 and P0120 are output simultaneously, E2 (sensor
ground) may be open.

TOYOTA hand-held tester

1 Check for open in harness or ECM.

P Bl (1) Remove the fuse cover on the instrument
\¢ | 1GON panel.
i (2) Connect the TOYOTA hand-held tester to the
DLC 3.
Throttie Position (3) Disconnect the throttle position sensor con—
Sensor ECM nector.
4 1{ &8V (4) Connect sensor wire harness terminals be—
oG tween terminals 1 and 2.
3 3' VIA @12V (5) Turn ignition switch ON.
2 32 of %, Read CTP switch signal on the TOYOTA hand—
' held tester.
i 22 1] £2
— @3 CTP switch signal: ON
Beeds]
P08
NG 0K > I Confirm good connection at sensor. If OK,
S l replace throttle position sensor.

2 Check for open in harness or ECM.
p

| ,“\‘- ' ON [P | (1) Remove glove compartment.

&/ (See page BO-309)
(2) Connect between terminals IDL and E2 of
ECM connectors.
H | NT: Throttle position sensor connector is disconnected.
Before checking, do a visual check and contact
pressure —check for the connector.
(See page EG2-418)
(3) Turn ignition switch ON.

K Read CTP switch signal on the TOYOTA hand-
held tester.

gy CTP switch signal: ON

N

(

| OK > throttle position sensor, repair or replace
harness.

]j)en in harness between ECM and

L J

I
Confirm connection at ECM. If OK, replace ECM. |
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OBDII scan tool (excluding TOYOTA hand-held tester)

Check for open in harness or ECM.

 — @ (1) Disconnect the throttle position sensor con—
/ ECM nector.

(2) Turn ignition switch ON.

Measure voltage between terminals 1 and 2 of
throttle position sensor connector.

)| -2
Y

E§ Voltage: 9-14V

HESE5)
FIIOES

' Confirm good connection at sensor.
“‘,‘\“f’ 0K> | If OK, replace throttle position sensor.

2 Check for open in harness and connector between throttle position
sensor and ECM (See page IN-31).

K i b
9 | NG throttle position sensor.
e L

> Open in harness between ECM and

Confirm connection at ECM. If OK, replace ECM. ‘
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DTC P1300 Igniter Circuit Malfunction
CIRCUIT DESCRIPTION

The ECM determines the ignition timing, turns on Tr1 at a predetermined angle ("CA) before the desired
ignition timing and outputs an ignition signal (IGT) "1” to the igniter.

Since the width of the IGT signal is constant, the dwell angle control circuit in the igniter determines the
time the control circuit starts primary current flow to the ignition coil based on the engine rpm and ignition
timing one revolution ago, that is, the time the Tr2 turns on.

When it reaches the ignition timing, the ECM turns Tr1 off and outputs the IGT signal "0”.

This turns Tr2 off, interrupting the primary current flow and generating a high voltage in the secondary coil
which causes the spark plug to spark. Also, by the counter electromotive force generated when the primary
current is interrupted, the igniter sends an ignition confirmation signal (IGF) to the ECM.

The ECM stops. fuel injection as a fail safe function when the IGF signal is not input to the ECM.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
» Open or short in IGF or IGT circuit from igniter
P1300 No IGF sigpai to ECM for 6 consecutive IGT to ECM-
signals during engine running. « Igniter
+ ECM

WIRING DIAGRAM

16

WA e
1E on....: 3
J/8 i
No.A
o
@, 8
Ignition -
Switch
=110
1 1
J/8 2 R-B 30
No.2 ! 18 T
1 29
@ B3-0 o) G.R T IGTE
! 1 S
FL ! sV
MAIN | 8 1
e W-R _L
IGF
|
Battery 1 W-B 1!; Igniter '

Noisa Filter

* Terminat IG = of DLCY
FimoQz
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EG2-551

CIRCUIT INSPECTION

DIAGNOSTIC CHART

1

Check voltage igniter power source.

[NG)

Check and repair igniter power source
circuit.

Check voltage between terminals 2 — 7 of igniter
connector (12) and body ground.

NG

G o to step ?

3

Check ignition coil.

OK
SR

Check for open and short in harness and connector between
J/B No.1 and ignition coil, ignition coil and igniter.

NG)

Replace ignition coil.

4

Check continuity between terminal 7 of igniter and
body ground.

Repair or replace harness or connector.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

)
OK
L‘-—-..:""
Check voltage between terminal 8 of igniter OK >
5 connector (115) and body ground. Go to step
NG
6 Check for open and short in IGF circuit. | NG > Repair or replace harness or connector. ]
OK
v
Check and replace ECM.
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CIRCUIT INSPECTION

7 Check for open and short in IGT circuit.

OK
~——

G

-__"-‘---—f - -

Repair or replace harness or connector.

Check voltage between terminals IGT 1 -6 of
8 ECM and body ground.

NG
o

Check and replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

oK)

Replace igniter.
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INSPECTION PROCEDURE
| -
1 | Check voltage between terminal 1 of igniter connector (12) and !
body ground.
rapr Bl (1) Disconnect igniter connector (12)
kf ) 160N (2) Turn ignition switch ON.
1 @B Connector 12 color is dark gray
= m Measure voltage between terminal 1 of igni-
|:I(' | ] ] ter connector 12 and body ground.
v e E3 Voltage: 9 -14V
Igniter Connectar @ 9
()T
L/
N——
BEA6LD
FIT06"
Check and repair igniter power source
OK NG > circuit.
————
-6h-eck voltage between terminals 2 - 7 of ignitér connector ]
2 and body ground. l
p— K& Measure voltage between terminals 2 — 7 of ig—
(/) /G ON niter connector (12) and body ground.
L/
fgniter Connector (12 @3 Voltage: 914V

J

TR =

\-"'*‘q ﬁ 23466 7

@ |})K> Go to stepEl
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3 Check ignition coil.

H&@ Disconnect ignition coil connector.
(See page 1G-87).

Bl Refer to the wiring diagram and inspect the igni—
tion coil connected to the terminal which was
without voltage in step (2) .

K3 Measure resistance between terminals of ignition
coil connector.

3 |  ———— | Resistance
-‘_'h-. —_—

Cold i 0.54 -0.84Q

Hot : 0.68 - 0.98Q

i

L
"Cold” is from —=102C (142F) to 502,C (1222F) and
"Hot” is from 50,C (122;,F) to 1002C (212,F).

\ |
LNG ; | Replace ignition coil.
i

Check for open and short in harness and
connector between J/B No.1 and ignition coil,

4 body ground.

Check continuity between terminal 7 of igniter connector (115) and

Igniter Connector @

—
poo-—

—L=

Finas

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

Disconnect igniter connector(l15)

g Connector (115) is black.
Check continuity between terminal 7 of igni-
[C ter connector (115) and body ground.

Eld Continuity (1 orless)

\ NG > Repair or replace harness or connector.
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{ Check voltage between terminal 8 of igniter connector (I115) and
l 5 [ body ground.

N B um ignition switch ON.
[ /7 IGON
"/

) ¢ | Measure voltage between terminal 8 of igniter

- connector (115) and body ground.
Igniter Connector (115)

[¥ Voltage:4.5-55V

OK > Go to step (7)

Check for open and short in harness and connector between
terminal IGF of ECM and igniter (See page IN-31).

oK NG>

Repair or replace harness or connector.

Check and replace ECM (See page IN-36).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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7

Check for open and short in harness and connector between
terminals IGT1 — of ECM and igniter (See page IN-31).

OK NG )| Repair or replace harness or connector.
e S
Check voltage between terminals IGT1 — 6 of ECM and body
8 ground.
.f’;,;.\ STA ON B Rremove glove compartment
4 (See page EG2-309).
@ Leave igniter connector {T5)disconnected.
1GT2 e ] Measure voltage between terminals IGT1 — 6 of
IGT3 ECM and body ground when engine is cranked.
B@ Voltage: 0.5 1.0 v (Neither 0 v nor S v)
BEMB)Y
F70}
\Nﬂ OQ Replace igniter. ]I

Check and replace ECM (See page IN-36).

Reference

IGTY, IGF Signal anfarm

— R B Izv DIV
¥ r——-——- * - |——o—f—|
A mmm mnm
IGF ' ’

s 1 L
S

il H

20 msec./Division {idiing)
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INSPECTION USING OSCILLOSCOPE

» During idling, check waveform between terminal
IGT1, IGF and E1 of ECM.

HINT: The correct waveform appears as shown in the

illustration on the left, with rectangular waves.

IGT2, IGT3, IGT4, IGT5 and IGT6 signal wave—

forms are the same as the IGT1 signal waveform.
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DTC P1500 Starter Signal Circuit Malfunction
CIRCUIT DESCRIPTION

When the engine is cranked, the intake air flow is slow, so fuel vaporization is poor. A rich mixture is
therefore necessary in order to achieve good startability. While the engine is being cranked, the battery
voltage is applied to terminal STA of the ECM. The starter signal is mainly used to increase the fuel injec-
tion volume for the starting injection control and after—start injection control.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area I
» Open or short in starter signal circuit.
P1500 No starter sigrial to ECM. . Qper? or short in ignition switch or starter relay
circuit.
+ ECM

HINT: In this circuit, diagnosis can only be made in the check mode.

DIAGNOSTIC CHART

HINT: This diagnostic chart is based on the premise that the engine is cranked normally. If the engine is
not cranked, proceed to the matrix chart of problem symptoms on page EG2-435.

Connect the TOYOTA hand-held tester and check oK ) Proceed to next circuit inspection shown
1 STA signal. on matrix chart.
os—
| NG

| 2 | Check for open in harmness and connector between NG \a

ECM and starter relay.

Repair or replace harmness or connector.

@

\‘ Check and replace ECM.

WIRING DIAGRAM

Lliat -]

J/B No.2
From Battery W | MAIN 3:{:. B n
1B-W 1 ,
i 1o |
& Park/ Neutral

From lgnition
Switch

Switch

2|

S Fowy |
- g

J/B No.3

J/B No.1

W
3
3
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Starter
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INSPECTION PROCEDURE

1 Connect the TOYOTA hand-held tester and check STA signal.

(1) Remove the fuse cover on the instrument

N [ P ]
\é ox OTA Mand-Held panel.
il o (2) Connect the TOYOTA hand—held tester to the
DLC 3.
(3) Turn ignition switch ON and TOYOTA hand-
held tester main switch ON.
K8 Read STA signal on the TOYOTA hand-held tester
while starter operates.
o] .
Ignition Switch Position STA Signal
ON OFF
START T ON
NG oK > Proceed to next circuit inspection shown
S on matrix chart (See page EG2-435).
2 Check for open in harness and connector between ECM and
starter relay (See page IN-31).
r -
OK NG Repair or replace harness or connector.
S (

Check and replace ECM (See page IN-36).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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DTC P1600 EMC BATT Malfunction

CIRCUIT DESCRIPTION
Battery voltage is supplied to terminal BATT of the ECM even when the ignition switch is OFF for use by
the diagnostic trouble code memory and air—fuel ratio adaptive control value memory, etc.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area

« Open in back up power source circuit.

P1600 | Open in back up power source circuit. . ECM

HINT: If DTC P1600 appear, the ECM does not store another diagnostic trouble code.

DIAGNOSTIC CHART

1 Check voltage of terminal BATT. OK ) Check and replace ECM.
|
T
NG
v
) NG ) Check for short in all the harness and
2 l Check EFI fuse. components connected to EF| fuse.

E

Check and repair harness or connector between battery,
EFI fuse and ECM.

WIRING DIAGRAM

ECM
J/B No 2
4 12 14 [ BATT
. @@
MAIN
FL
Barttery
S .
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INSPECTION PROCEDURE

1 Check voltage between terminal BATT of ECM connéctor and
body ground.

Bl Remove glove compartment.

o
(N} 16 OFF (See page EG2-309)
e @ Measure voltage between terminal BATT of ECM

connector and body ground.

Ed Voltage: 9-14V

bessr)
FIBeST

NG OK > l Check and replace ECM (See page IN-36).

2 | Check EFl fuse.

Remove EFI fuse from J/B No.2.
EF! Fuse K Check continuity of EFI fuse.
I [y Continuity

ﬁggg (5
e B

J/B No,2

7

L ]

oK NG \ Check for short in all the harness and
| components connected to EFI fuse.

(2

Check and repair harness or connector between
battery, EFI fuse and ECM.
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CIRCUIT INSPECTION

EG2-561

DTC P1605 Knock Control CPU Malfunction

CIRCUIT DESCRIPTION

Refer to knock sensor 1 circuit malfunction on page EG2-499.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
Engine control computer malfunction.
P1605 (for knock control) * ECM

WIRING DIAGRAM

Refer to knock sensor 1 circuit malfunction on page EG2-499.

DIAGNOSTIC CHART

|

l Are there any other codes (besides DTC P1605)
1 being output?

no |

~—

Check and replace ECM (See page IN-36).

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

YES)

Go to relevant diagnostic trouble code
chart.
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CIRCUIT INSPECTION

DTC P1780 Park Neutral Position Switch Malfunction

CIRCUIT DESCRIPTION

The park/neutral position switch goes on when the shift lever is in the N or P shift position. When it goes
on terminal NSW of the ECM is grounded to body ground via the starter relay thus the terminal NSW
voltage becomes 0 V, When the shift lever is in the D, 2, L or R position, the park/neutral position switch
goes off, so the voltage of ECM terminal NSW becomes battery voltage, the voltage of the ECM internal

power source.

If the shift lever is moved from the N position to the D position, this signal is used for air-fuel ratio correc-

tion and for idle speed control (estimated control), etc.

| DTC No.

Diagnostic Trouble Code Detecting Condition

Trouble Area

"N", "2" and "L” position.
(2 trip detection logic)

Two or more switches are ON simultaneously for

i ( N position).
(2 trip detection logic)

! b) Engine speed; 1,500 — 2,500 rpm

P1780 When driving under conditions a) and b) for 30 sec.
or more the park/neutral position switch is ON

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

Short in park/neutral position switch circuit.
Park/neutral position switch.
ECM

HINT: After confirming DTC P1780 use the TOYOTA hand-held tester to confirm the PNP switch

signal from "CURRENT DATA”".

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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EG2-563
1MZ-FEENGINE — CIRCUIT INSPECTION
DIAGNOSTIC CHART
| [ne)
1 Check park/neutral position switch. l NG Replace park/neutral position switch.

OK

el
Check voltage between terminal NSW of ECM
2 connector and body ground.

2

OK Check and replace ECM.

NG

Check for open and short in harness and connector between
ECM and park/neutral position switch.

WIRING DIAGRAM

Combination Meter

Ignition Switch
u—-dp;::7 B-w ?
o—
IJH ‘ 111 10 .l.‘
Park/Neutral R
Position Switch @7 0? 8
1
A8 , R-B
2| a3 B3
L]a Y-L é‘
—{1G 1
B 6] . |5 B-wW J/B No.t
J/B No.2 J/B No.3 J/B No1
1 oF y ) W-B
Battery - MAIN :-' ] B-R : -!
Starter ] To Starter %
Realay

nmal
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EG2-564
AMZ-FEENGINE _— CIRCUIT INSPECTION

INSPECTION PROCEDURE

1 Check park/neutral position switch.

I Disconnect park/neutral position switch connec—
tor.

[C | Check continuity between each terminal shown
below when the shift lever is positioned to each

range.
| 4 : ; “":1 3 : _ : O-— Continuity
l " : Terminal | [ [
O Shift |s|el2|7|e EERY
'i o Position ! . l
P oo [0+0 ! '
i [ o+—o| ! |
- v ofolo—F+—TFot | |
' D ! o~ 0| |
L 2 o+ —0 |
— e e — -
L o+ O
S \ -
OK NG ) Replace park/neutral position switch.
S —— -
Check voltage between terminal NSW of ECM connector and
2 body ground.

—~ Kl Remove glove compartment.
\ g/ ) |G ON (See page EG2-309)

LS '

g3 (1) Turn ignition switch ON.
(2) Measure voltage between terminal NSW of
ECM connector and body ground when the
shift lever is positioned to the following positions.

Shift lever position fl PorN L2DorR

|
Voltage ov : 914V

|
OK l Check and replace ECM (See page IN-36).

connector between ECM and park/neutral

__position-switch (See page IN=-31)
- r

Check for open and shorfin harness and ‘|
|
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AMZ-FEENGINE _— CIRCUIT INSPECTION

ECM Power Source Circuit

CIRCUIT DESCRIPTION
When the ignition switch is turned ON, battery voltage is applied to the coil, closing the contacts of the
EFI main relay and supplying power to the terminals + B and + B1 of the ECM.

WIRING DIAGRAM

J/B No1 ECM
: N2 B0
e
12118
Ignition Switch 1

1 23] .
|80 EE“"'H—'Q'[ - bR
: 8-0

EFl Mam
Al
M2 EF1 Relay
L CGR2
o
FL MAIN
BR
" | Battery s 1EY
¥
} Y -

T4
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— CIRCUIT INSPECTION

DIAGNOSTIC CHART

Check voltage of ECM power source.

| Proceed to next circuit inspection shown
on matrix chart .

OK

:

ground.

Check continuity between terminal E1 and body

NG

Repair or replace harness or connector.

&

Check EFI main relay.

InaNaE

- —

J | NG :’ Replace EFI main relay.

i OK
v
NG Check for short in all the haress and
4 Check EFl fuse. —> components connected to EF| fuse.
OK
~—
1
Check for open in harness and connector between NG > ,
5 main relay and battery, main relay and ECM. Repair or replace harness or connector. I
|
oK
\-“u_,,.-
I NG | Check for short in all the haress and
6 Check | G N fuse. | _> components connected to IGN fuse.
r' -——
OK
v
7 Check ignition switch. NG ; Replace ignition switch.
L |
OK

and main relay, main relay and body ground.

Check for open in harness and connector between |G switch

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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1MZ-FEENGINE _— CIRCUIT INSPECTION
INSPECTION PROCEDURE
Check voltage between terminals + B, + B1 and E1 of ECM
1 connector.
7\ I (1) Remove glove compartment.
\ \;} IG ON (See page EG2-309)
o \ (2) Turn ignition switch ON.
I (2] Measure voltage between terminals + B, + 1B and
e | E1 of ECM connector.
lll..llu U LI L] M |
E3 Voltage: 9-14V
-
= vB1 '8
Fs
NG i oK I-Proceed to next circuit inspection shown
—~ ____/ _on matrix chart (See page EG2-435).
2 Check for open in harness and connector between terminal E1 of |
ECM and body ground (See page IN-31).
OK NG> Repair or replace harness or connector.
——

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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EG2-568
1MZ-FEENGINE _— CIRCUIT INSPECTION
, 3 ! Check EFI main relay.
L : _—
B r-
&1 Le] Remove EFI main relay from J/B No-2.
¢ é B Check continuity between terminals of EFI main
\ relay shown below.
La—a- .
Terminals 3 and 5 Open
Open Continuity : Continuity
Terminals 1 and 2 (Reference value 72Q)

B (1) Apply battery voltage between terminals 1
and 2.

(2) Check continuity between terminals 3 and 5.

Terminals 3 and 5 Continuity
Sits Sy
PO4581
OK I NG) Replace EFI main relay.
S—— L
)
4 | CheckEFI fuse.
Bl Remove EFI fuse from J/B No.2.
B Check continuity of EFI fuse.
E3 Continuity
Fl)arse
NG | Check for short in all the harness and l
Lcomponents connected to EFI fuse. l
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EG2-569

1MZ-FEENGINE — CIRCUIT INSPECTION

| Check for open in harness and connector between main relay
| 5 { and battery, main relay and ECM (See page IN-31).

oK

—

)

Repair or replace harness or connector.

6 | Check IGN fuse.

i
W@Té No

IGN Fuse
[ul ]

OK
S——

B3 Remove IGN fuse from J/B No-1

K3 Check continuity of IGN fuse.
Ed Continuity

M)

Check for short in all the harness and
components connected to IGN fuse.

7 Check ignition switch (See page BE-14).

E

I\IG>

Replace ignition switch.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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EG2-570
AMZ-FEENGINE _— CIRCUIT INSPECTION

AC Idle Up Circuit |

CIRCUIT DESCRIPTION

When the air conditioning operates (increased engine load), this circuit switch is on the VSV and increases
the amount of bypass air to increase the idle speed, thus maintaining driveability.

WIRING DIAGRAM

From Ignition Switch
ECM

From Battery /-——\

J/B No.2
VSV (For A/C idle-up)
1
8 1 2 . ACY
o) W-L £o
E EN

J6

Junction

Connector
B-O

WO T
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1MZ-FE ENGINE

EG2-571

CIRCUIT INSPECTION

DIAGNOSTIC CHART
TOYOTA hand-held tester

|
i Check and replace ECM.

Connect the TOYOTA hand-held tester and check } g 5
1 operation of A/C idle—up VSV. OK Check and repair air hose and air pipe.
NG
2 Check A/C idle—up VSV. NG > Replace A/C idle—up VSV.
OK
v
Check for open and short in harness and connector l | NG .
3 between EFI main relay and ECM. Repair or replace harness or connector.
J
)
=

OBDII scan tool (excluding TOYOTA hand-held tester)

Check A/C idle—up VSV.

J...

OK

(

NG

B

Replace A/C idle—up VSV.

2

TCheck voltage between terminal ACV and body

ground.

NG)

Check and repair harness or connector.

Check air hose and air pipe.

(2]|w]|(g

Check and replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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INSPECTION PROCEDURE
TOYOTA hand-held tester

I'.ll

idle—up VSV.

Connect the TOYOTA hand-held tester and check operation of A/C

TOYOTA Hand-Held
Tester

ON OFF

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

=2 (1) Remove the fuse cover on the instrument
panel.
(2) Connect the TOYOTA hand-held tester to the
DLC 3.
(3) Turn ignition switch ON and TOYOTA hand-
held tester main switch ON.
(4) Select the active test mode on the TOYOTA
hand-held tester.

LC | Check operation of A/C idle-up VSV when A/C
idle—up VSV is operated by the TOYOTA hand-
held tester.

E@ A/C idle-up VSV is ON:

The air from port E is flowing out through port F.
A/C idle—up VSV is OFF:
The air does not flow from port E to port F.

\
IO_K/ _{See-page-EG2-295)—

Check and repair air hose and air pipe.
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EG2-573
AMZ-FEENGINE _— CIRCUIT INSPECTION

l |
| 2 | Check A/C idle-up VSV.

(1) Remove A/C idle—up VSV.

(2) Disconnect A/C idle-up VSV connector.

(1) Measure resistance between terminals.

(2) Measure resistance between each terminal
and the body.

i3 (1) Resistance: 22 -42 at 20,C (68;F)

(2) Resistance: 1 M or higher

Ohmmaeater _
[ C |

B8 Check operation of A/C idle—up VSV when battery
positive voltage is applied to the terminals of A/C
idle—up VSV connector or not.

B3 Battery positive voltage is applied:

The air from pipe E is flowing out through pipe F.
Battery positive voltage is not applied:
The air from pipe E is not flowing out through

pipe F.

-

NG | Replace A/C idle—up VSV.

main relay and ECM (See page IN-31). i
— —

oK | NG Repair or replace harness or connector.
g - S T —

Check and replace ECM (See page IN-36). |
. }

3 Check for open and short in harness and connector between EFI
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EG2-574
AMZ-FEENGINE _— CIRCUIT INSPECTION

INSPECTION PROCEDURE
OBDII scan tool (excluding TOYOTA hand-held tester)

1 | Check AIC idle-up VSV (See page EG2-573, step 2)

(8] 4 \ NG> ! Replace A/C idle—up VSV.

I 2 Check voltage between terminal ACV of ECM connector and body
L ground.

.- I (1) Remove glove compartment.
| P | IGON (See page EG2-309)
(2) Turn ignition switch ON.
I&E Measure voltage between terminal ACV of ECM
o connector and body ground.
nwskiinst s Fivi ) Fpiaian @@ Voltage: 9 -14V

[ L 1 a 1256 AR 0.
lml"lll’ Inheann !l/lll llll'llll‘ll
! CEREN WRECIRE SO NANE. C00R

Reean)

7028
| Check for open and short in harness and
25—] NG connector between EFI main relay and

3

OK \ NG> Repair or replace.

Check air hose and air pipe (See page EG2-295).

l Check and replace ECM (See page IN-36). |
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EG2-575
AMZ-FEENGINE _— CIRCUIT INSPECTION

I Fuel Pump Control Circuit J

CIRCUIT DESCRIPTION

Fuel pump control

The fuel pump is switched on (low voltage at terminal FC) when STA is on or while the NE signal is input
to the ECM.

In the diagram below, when the engine is cranked, current flows from terminal ST of the ignition switch

to the starter relay coil, the starter relay switches on and current flows to coil L1 of the circuit opening relay.
Thus the circuit opening relay switches on, power is supplied to the fuel pump and the fuel pump operates.
When the STA signal and NE signal are input to the ECM, Tr is turned ON, current flows to coil L2 of the
circuit opening relay, the relay switches on and the fuel pump operates.

While the NE signal is generated (engine running), the ECM keeps Tr ON (circuit opening relay ON) and
the fuel pump also keeps operating.

EFi Main Reiay

‘L_ Circuit Opening Relay

Fuel Pump

EFI
GO~
AM2 IG =
AMY ST
FC Tr
Ignition Switch Park/Nautral
Position Switch
ST Main L
I
MAIN FL s
| (STA Signasl) STAL
.{_. Starter Aelsy e Bii I
o— ranksha ommlt 801
e NE Signal
L ( ignal) NE
1 +*

FIETIZ
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EG2-576
AMZ-FEENGINE _— CIRCUIT INSPECTION

WIRING DIAGRAM

DLC 1
EFl Main Relay B-Q 12 ? L-8
- 3 ¢+ B FP
805 B o
0 1 L.B T f_\
a @iFC
5 K 6 3-8 t) 1)
A '8
B.W : (5
Cwcuit Opening
m Z| Reday
=
z
o .
S A )2
3 ™ s
Z 4
g - & Er:
- 8| TE z
g ®
| g =
& 155 = mj Fuel Pump
g - e
P -
S 1 2 | .
a
.
-

FiM&d
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AMZ-FEENGINE _— CIRCUIT INSPECTION

DIAGNOSTIC CHART
TOYOTA hand - held tester

) ‘;
1 Check fuel pump operation. i OK [ Gotostep 4
NG
v
2 Check for ECM power source circuit. NG > Repair or replace.
OK
V
1
3 Check fuel pump. l NG > Repair or replace fuel pump.
OK
k.__‘_’,.-‘

Check for open in harness and connector between terminal
FP of DLC1 and fuel pump. fuel pump and body ground.

Connect the TOYOTA hand — held tester and check | ) [ .
4 operation of fuel pump. OK | Go to step ‘1!’
NG
—
1
5 Check circuit opening relay. NG } Replace circuit opening relay.
J
OK
o
6 Check voltage terminal FC. _ 0K > Check and replace ECM.
|
NG
-

main relay and circuit opening relay, circuit opening relay

Check for open in harmess and connector between ER l
and ECM. |
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EG2-578
1MZ-FEENGINE - CIRCUIT INSPECTION
| L 1 1
7 I Check circuit opening relay. I NG } | Replace circuit opening relay.
5 |
OK
o Ve
1 I |
8 Check voltage terminal 3 of circuit opening relay. I NG | Check for starter signal circuit.
J ! ]
OK
v
Check for open in harness and connector between terminal
6 of circuit opening relay and body ground,
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EG2-579
AMZ-FEENGINE _— CIRCUIT INSPECTION

OBD Il scan tool (excluding TOYOTA hand - held tester)
1 Check fuel pump operation. | OK > Go to step E

e

NG

Check for ECM power source circuit. I_NG :’ Repair or replace.

[

2

Check fuel pump. NG > Repair or replace fuel pump.

3

OK

e e—

—

Check for open in harness and connector between terminal
FP of DLC1 and fuel pump, fuel pump and body ground.

Check circuit opening relay. NG > Replace circuit opening relay.

Check voltage terminal FC. OK Check and replace ECM.

2

Check for open in harness and connector between NG
EFI main relay and ECM.

U

Repair or replace harness or connector.

g

Check voltage terminal 3 of circuit opening relay. NG Check for starter signal circuit.

u(% m(gmgh

OK

Check for open in harness and connector between terminal
6 of circuit opening relay and body ground.
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EG2-580
AMZ-FEENGINE _— CIRCUIT INSPECTION

INSPECTION PROCEDURE
TOYOTA hand-held tester

1 Check fuel pump operation.

B3 (1) Be sure that enough fuel is in the tank.
(2) Turn ignition switch ON.
(3) Using SST, connect terminals FP and + B of
DLC 1,
SST 09843-18020

B Check that pulsation damper screw rises up when
terminals are connected.

Never make a mistake with the terminal connec—
tion position as this will cause a malfunction.
B The pulsation damper screw rises up.

|OK> Go to step E

Check for ECM power source circuit (See page EG2-565).

I NG> ! Repair or replace.

Check fuel pump (See page EG2-234).

]
NG >I Repair or replace fuel pump.

Check tor open in harness and connector between
terminal FP of DLC 1 and fuel pump, fuel pump

—and-body ground-{See page
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EG2-581
AMZ-FEENGINE _— CIRCUIT INSPECTION

pump.

4 \ Connect the TOYOTA hand-held tester and check operation of fuel

— [+ | (1) Remove the fuse cover on the instrument
@ |G ON TOYOTA Hand-Held panel.

Tester (2) Connect the TOYOTA hand-held tester to the
DLC 3.
(3) Turn ignition switch ON and TOYOTA hand-
held tester main switch ON.
(4) Select the active test mode on the TOYOTA
hand-held tester.
Check that pulsation damper screw rises up when
fuel pump is on by TOYOTA hand-held tester.
Ed The pulsation damper screw rises up.

@ !OK) Gotostep!z’
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EG2-582
AMZ-FEENGINE _— CIRCUIT INSPECTION

5 Check circuit opening relay. |
_

@ Remove circuit opening relay from R/B No.6.

C] (1) Apply battery voltage between terminals 2
and 4.

(2) Measure voltage between terminals 1 and 4.

3 l— Terminals 1 and 4 Same as battery

nivay

O D

-—

]
| 6 i Check voltage between terminal FC of ECM and body ground.
{

Replace circuit opening relay.

/‘;7'\. I (1) Remove glove compartment (see page
\&¢/ 1GON EG2-309).
(2) Turn ignition switch ON.
7 5\ jc] Measure voltage between terminal FC of ECM and

TR o) | body ground.
B R SR W R W S AT

[E3 \Voltage: 9-14V

! NG \ 0K> Check and replace ECM (See page IN-36).

Check for open In harness and connector between
EFI main relay and circuit opening relay, circuit
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1MZ-FEENGINE — CIRCUIT INSPECTION

Check circuit opening relay.

PR —— -

1O

FITo53
Findn

]
0O

—

S

(1) Remove glove compartment

(See page EG2-309).

(2) Remove circuit opening relay from R/B No.6.
(1) Apply battery voltage between terminals 3
and 6.

(2) Check continuity between terminals 1 and 2.

Terminals 1 and 2

Continuity

Replace circuit opening relay.

)

8 |

relay) and body ground.

Check voltage betv'viaen terminal 3 of R/B No.6 (for circuit opening

P
7 2 STA ON
&)
N R/B No.6

Y

;(f\l

Lt
(8000

.

BEnds3
T2

ok |

I3 Measure voltage between terminal 3 of R/B No.6
(for circuit opening relay) and body ground when
engine is cranked.

Voltage: 9 -14 V

ING > Check for starter signal circuit

(See page EG2-557).

Check for open in harness and connector
between terminal 6 of R/6 No.6 (for circuit

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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EG2-584
AMZ-FEENGINE _— CIRCUIT INSPECTION

OBDII scan tool (excluding TOYOTA hand-held tester)

1 Check fuel pump operation (See page EG2-580, step

NG OK > Go to step |4j
S -~

2 l Check for ECM power source circuit (See page EG2-565).

—

—
l: OK NG> Repair or replace.
g ™

|
3 | Check fuel pump (See page EG2-234).

OK i NG > Repair or replace fuel pump. '
———

eckfor open in harness and connector
between terminal FP of DLC1 and fuel pump,

4 Check circuit opening relay.

(1) Remove glove compartment

(See page EG2-309).

(2) Remove circuit opening relay from R/B No.6.
Check continuity between terminals of circuit
opening relay shown below.

Terminals 1 and 2 Open

Continuity

Termingls Sand 0 (Reference value 30Q)

(1) Apply battery voltage between terminals 3
and 6.
(2) Check continuity between terminals 1 and 2.

Terminals 1 and 2 Continuity

NG) Replace circuit opening relay.
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1MZ-FEENGINE — CIRCUIT INSPECTION

(Seepage EG2-582, ste

Check voltage between terminal FC of ECM and body ground

o)

{ Check and replace ECM (See page IN-36).
l

—_——

Check for open in harness and connector between ER main relay and
circuit opening relay, circuit opening relay and ECM (See page IN-31).
OK NG > Repair or replace harness or connector.
e J i
7 Check voltage between terminal 3 of R/B No—-6 (for circuit opening
relay) and body ground (See page EG2-583, step 8 ).
| Check for starter signal circuit
| OK ‘NG
— | (See page EG2-557).

Check for open in harness and connector

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

between terminal 6 of circuit opening relay and

—body-ground{SeepageN-31).-— — —— -
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AMZ-FEENGINE _— CIRCUIT INSPECTION

Fuel Pressure Control VSV Circuit

CIRCUIT DESCRIPTION
The ECM turns on a VSV (Vacuum Switching

Valve) to draw the air into the diaphragm chamber Pressurs Meguistor

of the pressure regulator if it detects that the temper—
ature of the engine coolant is too high during engine
starting.

The air drawn into the chamber increases the fuel
pressure to prevent fuel vapor lock at high engine
temperature in order to help the engine start when it

From Delevery Pipe = |

Inteke Manifold

is warm. s
Fuel pressure control ends approx. 120 sec. after the To Fuel Tank
engine is started. — (Return)

WIRING DIAGRAM

From lgnition Switch

ECM

From Battery ( '\

Fo1?

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

FPU

2 |J/8
No.2
VSV (For Fual
Pressure Control) 25
B- | 2 B-R
S b | 9 E7T
\ it
i 1.E
. K
L3 :E
=
w J6
Junction
2(2B 2¢)3 Connector
B-0
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1MZ-FE ENGINE

EG2-587

CIRCUIT INSPECTION

DIAGNOSTIC CHART
TOYOTA hand-held tester

Connect the TOYOTA hand-held tester and check
1 operation of fuel pressure control VSV.
L

=1

NG |

]

o
X

Check and repair fuel pressure regulator.

f -
2 Check fuel pressure control VSV.
I

OK

Check for open and short in harness and connector
between EFI| main relay and ECM.

-
3

oK

<

Check and replace ECM.

NG)

Replace fuel pressure control VSV.

NG
o |

Repair or replace harness or connector.

OBDII scan tool (excluding TOYOTA hand-held tester)

1 Check fuel pressure control VSV.

o —

U

oK
oo

NG

Replace fuel pressure control VSV.

Check voltage between terminal FPU and body
2 ground.

s

&

Check and repair harness or connector.

-

3 Check fuel pressure regulator.

OK
e

Check and replace ECM.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/
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Repair or replace.
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EG2-588
AMZ-FEENGINE _— CIRCUIT INSPECTION

INSPECTION PROCEDURE
TOYOTA hand-held tester

1 Connect the TOYOTA hand-held tester and check operation of fuel :
pressure control VSV. |

o | (1) Remove the fuse cover on the instrument

—_

o) panel

(/) 1GON TOYOTA Hand-Held '

8 (2) Connect the TOYOTA hand-held tester to the
DLC 3.

(3) Turn ignition switch ON and TOYOTA hand-
held tester main switch ON.

(4) Select the active test mode on the TOYOTA
hand-held tester.

(C ] Check aoperation of fuel pressure control VSV
when fuel pressure control VSV is operated by the
TOYOTA hand-held tester.

B3 ryel pressure control VSV is ON:

The air from pipe E is flowing out through the air
filter.

Fuel pressure control VSV is OFF:

The air from pipe E is flowing out through pipe

G.
OFF
Bisssy
riT0es
FITCTS
Lk ]
NG | | oK \'\ Check and repair fuel pressure regulator |
/ (See page EG2-240).
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EG2-589
1MZ-FEENGINE _— CIRCUIT INSPECTION
2 | Check fuel pressure control VSV. |
-
E ra (1) Remove fuel pressure control VSV.
I_' 0| (2) Disconnect fuel pressure control VSV con—

nector.
(1) Measure resistance between terminals.
(2) Measure resistance between each terminal
and the body.
B3 (1) Resistance: 26 — 46 at 20,C (68.F)
(2) Resistance: 1 M or higher

K Check operation of fuel pressure control VSV
when battery positive voltage is applied to the ter—
minals of fuel pressure control VSV connector or
not.

E@ Battery positive voltage is applied:
The air from pipe E is flowing out through the air
filter.
Battery positive voltage is not applied:
The air from pipe E is flowing out through pipe

G.
OK {NG> Replace fuel pressure control VSV.
S
3 Check for open and short in harness and conr;ector between EFI
main relay and ECM (See page IN-31).
i -
\O,E-J | NG >|‘Repair or replace harness or connector.

—
l Check and replace ECM (See page IN-36). I
J
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EG2-590
AMZ-FEENGINE _— CIRCUIT INSPECTION

INSPECTION PROCEDURE
OBDII scan tool (excluding TOYOTA hand-held tester)

1 Check fuel pressure control VSV (See page EG2-589, step

OK NG > Replace fuel pressure control VSV.

Check voltage between terminal FPU of ECM connector and
2 body ground.

Bl (1) Remove glove compartment
/) 16 ON (See page EG2-309).
N~ (2) Turn ignition switch ON.
B Measure voltage between terminal FPU of ECM
connector and body ground.

@ Voltage:9-14V

BESBSY
BIT028

["Check for open and short in harness and |
OK NG ) | connector between EFI main relay and

—— —ECM (See page IN-31).

3 Check fuel pressure regulator (See page EG2-240).

————

]
 OK \ NG> Repair or replace.

Check and replace ECM (See page IN-36). }
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1MZ-FEENGINE — CIRCUIT INSPECTION

EG2-591

AC Cut Control Circuit

CIRCUIT DESCRIPTION

This circuit cuts air conditioning operation during vehicle acceleration in order to increase acceleration
performance. During acceleration with the vehicle speed at 25 km/h (16 mph) or less, engine speed at
1,600 rpm or less and throttle valve opening angle at 60, or more, the A/C magnet switch is turned OFF

for several seconds.

WIRING DIAGRAM

A/C Amplifier

sV

A2
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EG2-592

1MZ-FE ENGINE

CIRCUIT INSPECTION

DIAGNOSTIC CHART
TOYOTA hand-held tester

1

Connect the TOYOTA hand—held tester and check
operation of air conditioning cut control.

NG

10K )

Proceed to next circuit inspection shown
on matrix chart.

)

Check for open and short in harness and connector
between ECM and A/C amplifier.

NG )

Repair or replace harness or connector.

Check voltage terminal ACT.

ane

Check and replace ECM.

OBDII scan tool (excluding TOYOTA

[NG)

Check and replace A/C amplifier.

hand-held tester)

Check voltage terminal ACT.

oK)

L Check and replace ECM.

Check for open and short in harness and connector
between ECM and A/C amplifier.

(2][~((3][-

Check and replace A/C amplifier.

https://cardiagn.com/circuit-inspection-1mz-fe-engine/

NG)

Repair or replace harness or connector.
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1MZ-FEENGINE — CIRCUIT INSPECTION

EG2-593

INSPECTION PROCEDURE
TOYOTA hand-held tester

Connect the TOYOTA hand-held tester and check operation of air
1 conditioning cut control.
@ (1) Remove the fuse cover on the instrument
”/\, G ON panel.
¢ )' (2) Connect the TOYOTA hand-held tester to the
DLC3.
TOYOTA Hend-Heid (3) Turn ignition switch ON and TOYOTA hand-

held tester main switch ON.

ON.

hand-held tester.

TOYOTA hand-held tester.

HINT: A/C magnet clutch is turned ON.
(5) Select the active test mode on the TOYOTA

3 A/C magnet clutch is turned OFF.

(4) Start the engine and air conditioning switch

KB Check operation of A/C magnet clutch cut when
air conditioning cut control is operated by the

on

I Proceed to next circuit inspection shown

| | on matrix chart (See page EG2-435).
2 Check for open and short in harness and connector between ECM |
and A/C amplifier (See page IN-31). ]
r 1
OK NG > Repair or replace harness or connector.
S 1
3 Check voltage between terminal ACT of ECM and body ground.

Il (1) Remove glove compartment
(See page EG2-309).
(2) Start the engine.

turned to ON and OFF.

Measure voltage between terminal ACT of ECM
connector and body ground when A/C switch is

Ok ]
A/C switch condition \oltage
| ON 45-55V
OFF 0-2V

NG > | Check and replace A/C amplifier.
L

Check and replace ECM (See page IN-36).
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1MZ-FEENGINE — CIRCUIT INSPECTION

INSPECTION PROCEDURE
OBDII scan tool (excluding TOYOTA hand-held tester)

| 1
L

Check voltage between terminal ACT of ECM and body ground
(See page EG2-593, sted 3 1

NG OK> Check and replace ECM (See page IN-36).
Check for open and short in harness and connector between ECM
2 and A/C amplifier (See page IN-31).
—
OK ‘ N;) Repair or replace harness or connector.
S—

l

{ Check and replace A/C amplifier. l
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EG2-595
AMZ-FEENGINE _— CIRCUIT INSPECTION

' IACV Control VSV Circuit

CIRCUIT DESCRIPTION

This circuit opens and closes the IACV (Intake Air Control Valve) in response to the engine load in order
to increase the intake efficiency (ACIS: Acoustic Control Induction System).

When the engine speed is 3,700 rpm or less and the throttle valve opening angle is 602 or more, the ECM
turns the VSV ON and closes the IACV. At all other times, the VSV is OFF, so the IACV is open.

IACV closed (VSV: ON)

&

Throttle valve
opening angle

Throttle Valve

Fira1t FisE70

WIRING DIAGRAM

From ignition Switch ECM
From Bartery (_ﬁ
2
J/B
No.2
VSV (For IACV) 6
B-0 1 2 RY ACIS
- ES
:
' EOY
Jé
Junction
2(28 2C)3 Connector
=
2 B-0
§.

no?
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EG2-596
AMZ-FEENGINE _— CIRCUIT INSPECTION

DIAGNOSTIC CHART
TOYOTA hand-held tester

Connect the TOYOTA hand-held tester and check { OK
1 operation of IACV control VSV. Check for vacuum tank.
e
2 ! Check IACV control VSV. NG : Replace IACV control VSV.
]
|
| OK
—
Check for open and short in harness and connector NG } ;
3 between EF| main relay and ECM. Repair or replace harness or connector.
OK
L“‘-‘.'v-"‘
Check and replace ECM. 1'
J

OBDII scan tool (excluding TOYOTA hand-held tester)

1 Check IACV control VSV. NG ; Replace IACV control VSV.
oK |
~—

2 Check voltage between terminal ACIS and body NG }

| ground. Check and repair harness or connector.

OK

(8

; 3 Check vacuum tank. NG :’ Repair or replace.

.

0

(&

Check and replace ECM.
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EG2-597
AMZ-FEENGINE _— CIRCUIT INSPECTION

INSPECTION PROCEDURE
TOYOTA hand-held tester

l | Connect the TOYOTA hand-held tester and check operation of IACV
[ 1 control VSV.

[P | (1) Remove the fuse cover on the instrument

'/j:\ i one panel.
'-\f{_;-' TOYOTA Hand-Hald (2) Connect the TOYOTA hand-held tester to the

Tester D LC3.

- (3) Turn ignition switch ON and TOYOTA hand-
held tester main switch ON.
(4) Select the active test mode on the TOYOTA
hand-held tester.

L C Check operation of IACV control VSV when IACV
control VSV is operated by TOYOTA hand-held
tester.

E3 1AcV control VSV is ON:

The air from port E is flowing out through port F.
IACV control VSV is OFF:

The air from port E is flowing through the air
filter.

QFF
Alr
[ |
Pipe E
~
25
)
Air Filter
BEEA63
]
Fi07Y
PrI0YA

Check for vacuum tank (See page;
EG2-277).

=
@
6_.
~
—
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EG2-598
AMZ-FEENGINE _— CIRCUIT INSPECTION

2 | CheckIACV control VSV.

(1) Remove IACV control VSV.
(2) Disconnect IACV control VSV connector.
(1) Measure resistance between terminals.
(2) Measure resistance between each terminal
and the body.
Bl (1) Resistance: 26 — 46 at 20,C (68,F)

(2) Resistance: 1 M or higher.

OQOj-

o

[

E8 Check operation of IACV control VSV when bat-

tery positive voltage is applied to the terminals of
IACV control VSV connector or not.
[E@ Battery positive voltage is applied:

Air The air from pipe E is following out through pipe
F.
¥ Battery positive voltage is not applied:
Pios £ "1 | The air from pipe E is flowing out through the air
3 filter.
FIE360
= v F
HFirid Air Filter
oK NG > Replace IACV control VSV.
——

3 Check for open and short in harness and connector between EFI
main relay and ECM (See page IN-31).

OK NG\} Repair or replace harness or connector.

— /

Check and replace ECM (See page IN-36).
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EG2-599
AMZ-FEENGINE _— CIRCUIT INSPECTION

INSPECTION PROCEDURE
OBDII scan tool (excluding TOYOTA hand-held tester)

1 Check IACV control VSV (See page EG2-598, step 2)

I
OK NG > Replace IACV control VSV. }

“\V.-’

-— -

Check voltage between terminal ACIS of ECM connector and
2 body ground.

—~ Bl (1) Remove glove compartment
( .:59; IG ON (See page EG2-309).
Nt (2) Turn ignition switch ON.
B Measure voltage between terminal ACIS of ECM
connector and body ground.

E@ Voltage: 9-14V

faaraitens hlnld lunll’ﬂnulﬂ
L LR LT LN RN P
ummm PRRNEARE VA7, /N1 ERARRSANAIL
SENAN] BAN: OR mn ST LD

BEAISI

FIT026

f [ "\ [Check for open and short in harness and
| OK NG connector between EFI main relay and
R

3 Check for vacuum tank (See page EG2-277).

oK

[
! NG > | Repair or replace.
| |

™

—

Check and replace ECM (See page IN-36).
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