DIAGNOSTICS - SFI SYSTEM (1MZ-FE)

05-1

SFI SYSTEM (1MZ-FE)
HOW TO PROCEED WITH TROUBLESHOOTING

051LP-07

1 | VEHICLE BROUGHT TO WORKSHOP

{

2 | CUSTOMER PROBLEM ANALYSIS (See page 05-4)

{

3 [CONNECT THE HAND-HELD TESTER TO DLC3

HINT:
If the display indicates a communication fault in the tool, inspect DLC3.

{

4 | CHECK DTC AND FREEZED FRAME DATA (See page 05-5)

HINT:
Record or print DTC and Freezed Frame Data, if needed.

{

5 | CLEAR DTC AND FREEZED FRAME DATA (See page 05-5)

{

6 |VISUAL INSPECTION

{

7 | SETTING THE CHECK (TEST) MODE DIAGNOSIS (See page 05-5)

{

8 PROBLEM SYMPTOM CONFIRMATION

HINT:
If the engine does not start, perform step 10 and 12 first.

Malfunction does not occur

B Malfunction occurs

B >|GO TO STEP 10

:
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9 |[SYMPTOM SIMULATION

L

10 |DTC CHECK (See page 05-5)

Malfunction code

B No code

B >|GO TO STEP 12

L2 ]

11 [DTC CHART (See page 05-18)

L

GO TO STEP 14

12 | BASIC INSPECTION (See page 05-5)

Not confirm wrong parts

B Confirm wrong parts

B >|GO TO STEP 17

L2 ]

13 | PROBLEM SYMPTOMS TABLE (See page 05-30)

Confirm wrong circuit

B Confirm wrong Parts

B >|GO TO STEP 17

L ]

14 | CHECK ECM POWER SOURCE CIRCUIT (See page 05-178)

L

15 | CIRCUIT INSPECTION

Not confirm malfunction

B Confirm malfunction

B >|GO TO STEP 18

L ]

16 |CHECK FOR INTERMITTENT PROBLEMS (See page 05-5)
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{

GO TO STEP 18

17

PARTS INSPECTION

{

18

IDENTIFICATION OF PROBLEM

{

19

ADJUSTMENT, REPAIR

{

20

CONFIRMATION TEST

{
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CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE CONTROL SYSTEM Check Sheet pepectors
Customers Name Model and Model
Year
Driver's Name Frame No.
Data Vehicle .
Brought in Engine Model
. . km
License No. Odometer Reading miles
O Egtgisntggoes 0O Engine does not crank O No initial combustion O No complete combustion
O Difficult to O Engine cranks slowly
Start 0O Other
%) . O Incorrect first idle O Idling rpm is abnormal 0O High ( rom) O Low ( rpm)
P Idl
g | D Pooriding | 4 poughiding O Other
Q.
% OPoor O Hesitation O Back fire O Muffler explosion (after-fire) 0O Surging
c Drivability O Knocking O Other
k)
@ O Soon after starting O After accelerator pedal depressed
e (o Engine Stall O After accelerator pedal released O During A/C operation
O shifting from N to D 0O Other
0O others
Datas Problem
Occurred
Constant Sometimes times per day/month Once onl
Problem Frequency Oco o I ( I P 4 ) o y
O Other
Weather O Fine O Cloudy O Rainy O Snowy O Vvarious/Other
Outdoor O Hot O Warm O Cool O Cold (approx. °Fl__°C)
cwn Temperature -
5
%:g Place O Highway 0O Suburbs O Inner City O upnill 0O Downhill
S¢ O Rough road O other
E=R
Eg Engine Temp. O Cold O warming up O After Warming up O Any temp. O Other
a
0O starting O Just after starting ( min.) O idling O Racing
Engine Operation 0O Driving O Constant speed O Acceleration O Deceleration
0O A/C switch ON/OFF 0O other
Condition of malfunction indicator light . ) ) )
(MIL) [ Remains on OSometimes light up [Does not light up
Normal mode O Normal O Malfunction code(s) (code )
(Precheck) 0O Freezed frame data ( )
DTC Inspection
0O Normal O Malfunction code(s) (code )
heck M
Check Mode 0O Freezed frame data ( )
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051ZE-12

PRE-CHECK
1. DIAGNOSIS SYSTEM
(@) Description

When troubleshooting OBD Il vehicles, the only dif-
ference from the usual troubleshooting procedure
is that you connect the vehicle to the OBD Il scan
tool complying with SAE J1978 or hand-held tester,
and read off various data output from the vehicle’s
ECM.

OBD Il regulations require that the vehicle’s on-
board computer lights up the Malfunction Indicator
Lamp (MIL) on the instrument panel when the com-
puter detects a malfunction in the emission control
system/components or in the powertrain control
components which affect vehicle emissions, or a
malfunction in the computer. In addition to the MIL
lighting up when a malfunction is detected, the ap-
plicable Diagnostic Trouble Codes (DTCs) pre-
scribed by SAE J2012 are recorded in the ECM
memory (See page 05-18).

If the malfunction does not reoccur in 3 consecutive trips, the
MIL goes off automatize but the DTC remain recorded in the
ECM memory.

To check the DTC, connect the OBD Il scan tool or
hand-held tester to the Data Link Connector 3
(DLC3) on the vehicle. The OBD Il scan tool or
hand-held tester also enables you to erase the
DTC and check freezed frame data and various
forms of engine data (For operating instructions,
see the OBD Il scan tool’s instruction book.). DTC
include SAE controlled codes and manufacturer
controlled codes. SAE controlled codes must be set
as prescribed by the SAE, while manufacturer con-
trolled codes can be set freely by the manufacturer
within the prescribed limits (See DTC chart on page
05-18).

The diagnosis system operates in hormal mode
during normal vehicle use. It also has a check mode
for technicians to simulate malfunction symptoms
and troubleshoot. Most DTC use 2 trip detection
logic* to prevent erroneous detection, and ensure
thorough malfunction detection. By switching the
ECM to check mode when troubleshooting, the
technician can cause the MIL to light up for a mal-
function that is only detected once or momentarily
(hand-held tester only). (See step 2)
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*2 trip detection logic:
When a malfunction is first detected, the malfunc-
tion is temporarily stored in the ECM memory. (1st

trip)

If the same malfunction is detected again during the second
drive test, this second detection causes the MIL to light up. (2nd
trip) the 2 trip repeats the same mode a 2nd time (However, the
ignition switch must be turned OFF between the 1st trip and 2nd

trip.).

Freeze frame data:

Freeze frame data records the engine condition
when a misfire (DTCs P0300 - P0306) or fuel trim
malfunction (DTCs P0171 and P0172) or other mal-
function (first malfunction only), is detected. Be-
cause freeze frame data records the engine condi-
tions (fuel system, calculated load, engine coolant
temperature, fuel trim, engine speed, vehicle
speed, etc.) when the malfunction is detected.
When troubleshooting, it is useful for determining
whether the vehicle was running or stopped, the en-
gine was warmed up or not, the air-fuel ratio was
lean or rich, etc. at the time of the malfunction.

Priorities for troubleshooting:

If troubleshooting priorities for multiple DTCs are given in the
applicable DTC chart, these should be followed.

If no instructions are given, troubleshoot DTCs according to the
following priorities.

(1)

(2)
(3)

"1[2[slald

ol 7/s]"

sidaadsi

DTC other than fuel trim malfunction (DTCs P0171
and P0172), and misfire (DTCs P0300 - P0306).
Fuel trim malfunction (DTCs P0171 and P0172).
Misfire (DTCs P0300 - P0306).

(b) Check the DLC3.
The vehicle’s ECM uses ISO 9141-2 for communication.
The terminal arrangement of DLC3 complies with SAE
J1962 and matches the ISO 9141-2 format.

DLC3
A04550
Terminal No. Connection/\bltage or Resistance Condition
7 Bus + Line/Pulse generation During transmission
4 Chassis Ground = Body Ground/1 Q or less Always
16 Battery Positive = Body Ground/9 - 14 V Always
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&

CHECK

F10534

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

HINT:

If your display shows UNABLE TO CONNECT TO VEHICLE

when you have connected the cable of the OBD Il scan tool or

TOYOTA hand-held tester to the DLC3, turned the ignition

switch ON and operated the scan tool, there is a problem on the

vehicle side or tool side.

. If communication is normal when the tool is connected to
another vehicle, inspect the DLC3 on the original vehicle.

. If communication is still not possible when the tool is con-
nected to another vehicle, the problem is probably in the
tool itself, so consult the Service Department listed in the
tool’'s instruction manual.

2. INSPECT DIAGNOSIS (Normal Mode)

(@ Check the MIL.

(1) The MIL comes on when the ignition switch is turned
ON and the engine is not running.

HINT:

If the MIL does not light up, troubleshoot the combination meter

(See page 05-1040).

(2) When the engine started, the MIL should go off. If
the lamp remains on, the diagnosis system has de-
tected a malfunction or abnormality in the system.

(b) Check the DTC.

NOTICE:

. If there is no DTC in the normal mode, check the 1st
trip DTC using Continuous Test Results function
(Mode 7 for SAE J1979) or the OBD Il scan tool or
hand-held tester.

. Hand-held tester only:

When the diagnosis system is switched from the nor-

mal mode to the check mode, it erases all DTC and

freezed frame data recorded in the normal mode. So

before switching modes, always check the DTC and
freezed frame data, and note them down.

(1) Prepare the OBD II scan tool (complying with SAE
J 1978) or hand-held tester.

(2) Connect the OBD Il scan tool or hand-held tester
to the DLC3 at the lower center of the instrument
panel.

(3) Turn the ignition switch ON and push the OBD Il
scan tool or hand-held tester switch ON.

(4) Use the OBD Il scan tool or hand-held tester to

check the DTC and freezed frame data and note
them down (For operating instructions, see the
OBD Il scan tool’s instruction book.).
If there is no DTC in the normal mode, check the 1st
trip DTC using Continuous Test Results function
(Mode 7 for SAE J1979) on the OBD Il scan tool or
hand-held tester.
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(5) See page 05-18 to confirm the details of the
DTC.
NOTICE:

e When simulating symptoms with an OBD Il scan tool
(excluding hand-held tester) to check the DTC, use
the normal mode. For code on the DTC chart subject
to "2 trip detection logic”, perform the following ei-
ther action.

e Turn the ignition switch OFF after the symptom is
simulated the 1st time. Then repeat the simulation
process again. When the problem has been simulated
twice, the MIL lights up and the DTCs are recorded in
the ECM.

. Check the 1st trip DTC using Mode 7 (Continuous Test
Results) for SAE J1979.

(c) Clearthe DTC.
The DTCs and freezed frame data will be erased by either
action.

e Operating the OBD Il scan tool (complying
with SAE J1978) or hand-held tester to erase
the codes. (See the OBD Il scan tool’s
instruction book for operating instructions.)

«  Disconnecting the battery terminals or E.F.I.
fuse and ETCS fuse more than 30 second.

NOTICE:

If the hand-held tester switches the ECM from the normal

mode to the check mode or vice-versa, or if the ignition
switch is turned from ON to ACC or OFF during the check
mode, the DTCs and freezed frame data will be erased.
3. INSPECT DIAGNOSIS (Check Mode)

HINT:

Hand-held tester only:

Compared to the normal mode, the check mode has an in-
creased sensitivity to detect malfunctions.

Furthermore, the same diagnostic items which are detected in

the normal mode can also be detected in the check mode.
(@ Check the DTC.
(1) Initial conditions.

e  Battery positive voltage 11 V or more

«  Throttle valve fully closed

e Transmission in P or N position

e  A/C switched OFF

(2)  Turn the ignition switch OFF.

(3) Prepare the hand-held tester.

(4) Connect the hand-held tester to the DLC3 at the
lower center of the instrument panel.

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

(6) Switch the hand-held tester from the normal mode
to the check mode (Check that the MIL flashes.).
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Flashing

ON

OFF

0.13 Seconds

FI3605
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NOTICE:
If the hand-held tester switches the ECM from the normal
mode to the check mode or vice-versa, or if the ignition
switch is turned from ON to ACC or OFF during the check
mode, the DTC and freezed frame data will be erased.
(7) Start the engine (The MIL goes out after the engine
start.).
(8) Simulate the conditions of the malfunction de-
scribed by the customer.
NOTICE:
Leave the ignition switch ON until you have checked the
DTC, etc.
(9) After simulating the malfunction conditions, use the
hand-held tester diagnosis selector to check the
DTC and freezed frame data, etc.
HINT:
Take care not to turn the ignition switch OFF. Turning the ignition
switch OFF switches the diagnosis system from the check
mode to the normal mode, so all DTC, etc. are erased.
(10) After checking the DTC, inspect the applicable cir-
cuit.
(b) Clear the DTC.
The following actions will erase the DTCs and freezed
frame data.

»  Operating the hand-held tester to erase the
codes. (See the hand-held tester’s instruc-
tion book for operating instructions.)

«  Disconnecting the battery terminals or E.F.I.
fuse and ETCS fuse more than 30 second.

NOTICE:

If the hand-held tester switches the ECM from normal
mode to check mode or vice-versa, or if the ignition switch
is turned from ON to ACC or OFF during check mode, the
DTCs and freezed frame data will be erased.
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4. FAIL-SAFE CHART
If any of the following codes is recorded, the ECM enters fail-safe mode.

DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions
P0100 Ignition timing fixed at 10° BTDC Returned to normal condition
P0110 Intake air temp. is fixed at 20°C (68°F) Returned to normal condition
P0115 Engine coolant temp. is fixed at 80°C (176°F) Returned to normal condition
P0141 o - .

P1135 The heater circuit in witch an abnormality is detected is Ignition switch OFF
turned off
P1155
Egggg Max. timing retardation Ignition switch OFF
P1300
P1305
P1310 "
P1315 Fuel cut Returned to normal condition
P1320
P1325

5. CHECK FOR INTERMITTENT PROBLEMS
Hand-held tester only:
By putting the vehicle’s ECM in the check mode, 1 trip detection logic is possible instead of 2 trip detection
logic and sensitivity to detect open circuits is increased. This makes it easier to detect intermittent problems.
(1) Clear the DTC (See step 2.)
(2) Set the check mode (See step 2.)
(3) Perform a simulation test (See page 01-21).
(4) Check the connector and terminal (See page 01-31).
(5) Handle the connector (See page 01-31).
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6. DATA LIST
HINT:

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

(&) Warm up the engine.

(b)  Turn the ignition switch OFF.
(c) Connect the OBD Il scan tool or Hand-held tester to the DLC3.
(d)  Turn the ignition switch ON.
(e) According to the display on tester, read the "DATA LIST".

Measurementltem/Range

Min.: -40 °C, Max.: 140 °C

Item . Normal Condition Diagnostic Note
(Display)
INJECTOR Injection period/ Idling: 1.6 - 2.9 ms
| .1.06-2.
Min.: 0 ms, Max.: 32.64 ms g
IGN ADVANCE Ignition timing advance/ Idli BTDC 10 - 25 de
Ing: - .
Min.: -64 deg., Max.: 63.5 deg. g g
. ina: - 0,
Calculated load by engine ECM/ Idllng. 13_'1 18.7%
CALC LOAD Min.- 0 % Max.- 100 % « Racing without load(2500 rpm):
n. 97, Max.. 1007 11.7-17.3%
Air flow rate from MAF sensor/ | © Idlm.g: 3'3_ - 4.7 gm/sec.
MAF Min.- 0 am/s. Max.- 655 am/s ¢ Racing without load (2,500 rpm):
n.- 5 gm’s, Max.- 6559 10.4 - 15.4 gm/sec.
ENGINE SPD Engine Speed/ Idling: 650 - 750 rpm
I . -
Min.: O rpm, Max.: 16383 rpm g P
COOLANT TEMP Coolant temperature/ After warming up:

Min.: -40 °C, Max.: 140 °C 80 -95°C (176 - 203°F) If the value is "-40 °C" or 140
ntake ai ; °C”, sensor circuit is open or
ntake air temperature,

INTAKE AIR P Equivalent to Ambient Temp. | Shorted.

THROTTLE POS

Absolute throttle position sensor/
Min.: 0 %, Max.: 100 %

e Throttle fully closed: 8 - 20 %
« Throttle fully open: 64 - 96 %

Min.: -100 %, Max.: 100 %

VEHICLE SPD Vehicle speed/ Vehicle stopped: 0 km/h (0 mph)
| .
Min.: O km/h, Max.: 255 km/h PP P
Oxygen sensor output voltage of
02SB1S2 the bank 1 sensor 2/
Min.: 0V, Max.: 1.275 V
Driving: 0.05 - 0.95V
Oxygen sensor output voltage of
02S B2 S2 the bank 2 sensor 2/
Min.: 0V, Max.: 1.275 V
A/F sensor output voltage of the
AFS B1 S1 bank 1 sensor 1/
Min.: 0V, Max.: 7.999 V
Idling: 2.8 - 3.8V
A/F sensor output voltage of the
AFS B2 S1 bank 2 sensor 1/
Min.: 0V, Max.: 7.999 V
SHORT ET #1 Short term fuel trim of bank 1/ 0 + 20 %
Min.: -100 %, Max.: 100% =P
LONG ET #1 Long term fuel trim of bank 1/ 0 + 20 %
Min.: -100 %, Max.: 100 % =R
TOTAL FT #1 Total fuel trim of bank 1/ dling: 0.5 - 1.4
ng: 0.5 - 1.
Min.: 0.5, Max.: 1.496 "9
Short term fuel trim of bank 2/
SHORT FT #2 0x20%
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Long term fuel trim of bank 2/

ON or OFF

LONG FT #2 0+20%
ONG Min.: -100 %, Max.: 100 % ’
TOTAL T #2 Total fuel trim of bank 2/ dling: 0.5 - 1.4
Min.: 0.5, Max.: 1.496 ng: 55 = 2
Short term fuel trim associated
AFFTB1S1 with the bank 1, sensor 1/
Min.: 0, Max.: 1.999 *Lean:0<1
- - « Stoichiometric Air-Fuel Ratio = 1
Short term fuel trim associated «Rich: 1 < 1.999
AFFT B2 S1 with the bank2, sensor 1/
Min.: 0, Max.: 1.999
CTP SW Closed throttle position switch/ e Throttle fully closed: ON
ON or OFF « Throttle open: OFF
«OL: Open Loop-has not yet sa-
tisfied conditions to go closed
Fuel system status (Bank1) / loop.
FUEL SYS #1 OL or CL or OLDRIVE or ¢ CL: Closed Loop-using oxygen
OLFAULT or CLFAULT sensor(s) as feed back for fuel
control.
¢ OL DRIVE: Open loop due to
Idling after warming up: CL driving conditions. (power enrich-
ment, deceleration eneanment)
¢ OL FAULT: Open loop due to de-
Fuel system status (Bank2) / tected system fault.
FUEL SYS #2 OL or CL or OL DRIVE or o CL FAULT: Closed |00p, but fault
OL FAULT or CL FAULT with at least one oxygen sensor
may be using single oxygen sen-
sor for fuel control.
FC IDL Idle fuel cut/ Fuel cut operation: ON
on:
ON or OFF ueteutop
MIL MIL status / MIL ON: ON
ON or OFF '
STARTER SIG Starter signal / Cranking: ON
Ing:
ON or OFF g
AIC SIG A/Csignal/ A/C ON: ON
ON or OFF '
Neutral position switch signal / "
PNP SW [NSW] P or N position: ON

ELECT LOAD SIG

Electrical load signal /
ON or OFF

Defogger switch ON: ON

STOP LIGHT SW

Stop light switch /
ON or OFF

 Brake pedal depressed: ON
 Brake pedal released: OFF

PS OIL PRESS SW

Power steering signal /
ON or OFF

Steering position is;
center: OFF
Except center:ON

PS SIGNAL

Power steering signal/
ON or OFF

« After engine start: OFF
« After steer the steering: ON

INTAKE CTL VSV1

VSV status for intake control
(Bank1) /
ON or OFF

VSV operating: ON

INTAKE CTL VSV2

VSV status for intake control
(Bank1) /
ON or OFF

VSV operating: ON

FUEL PUMP / SPD

Fuel pump / speed status /
ON/H or OFF/M,L

Idling: ON
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AIC MAG CLUTCH

A/C magnet clutch status /
ON or OFF

A/C magnet clutch ON: ON

VSV status for EVAP control /

EVAP VSV VSV rating: ON
S ON or OFF SV operating
VVT CTRL B2 VVT control status (Bank 2) / VVT system operation: ON
I .
ON or OFF 4 P
VVT CTRL B1 VVT control status (Bank 2) / VVT system operation: ON
I .
ON or OFF 4 P
Shift Lever Position is;
Actual Gear Position/ °L:1st
SHIFT 1st. 2nd. 3rd 4th e2: 1stor2nd
’ ' *D(O/D OFF): 1st, 2nd or 3rd
*D(O/D ON): 1st, 2nd, 3rd or 4th
LOCK UP SOL Lock Up Solenoid Status/ e Lock Up: ON
ON or OFF « Except Lock Up: OFF
OVERDRV CUT SW1 O/D SW Status/ *O/D SW Push: ON
ON or OFF *O/D SW Release: OFF
Shift lever ition is- The shift lever position and these
REVERSE PNP SW Status/ R: |ONeve postion Is; values are different, there are fail-
ON or OFF ) ures of the PNP switch or shift
Except R: OFF .
cable adjustment.
Shift lever position is- The shift lever position and these
ATH/DRIVE PNP SW Status/ D: |ONeve posiionts, values are different, there are fail-
ON or OFF ’ ures of the PNP switch or shift
Except D: OFF .
cable adjustment.
Shift lever ition is- The shift lever position and these
OND PNP SW Status/ - (|)Neve posttion Is; values are different, there are fail-
ON or OFF ; ures of the PNP switch or shift
Except 2: OFF .
cable adjustment.
Shift lever position is: The shift lever position and these
PNP SW Status/ fitlever po ' values are different, there are fail-
LOW L: ON

ON or OFF

Except L: OFF

ures of the PNP switch or shift
cable adjustment.

Shift Solenoid SLT Status/

SOLENOID (SLT) ON or OFF IG SW ON: ON
Counter Gear Speed D Range is warmed up,4th;

SPD (NC) ! ] . )

display: 50 r/min Same as input shaft speed
IGNITION Ignition counter/ 0 - 600

Min.: 0, Max.: 600

Misfire ratio of the cylinder 1/
CYL #1, #2, #3, #4, #5, #6 0%

Min.: 0 %, Max.: 50 %

AT FLUID TEMP

ATF Temp. Sensor Value/
min.: -40 °C (-40 °F)
max.: 225 °C (437 °F)

80 °C (176 °F)
(After Stall Test)

If the value is "-40 °C (-40 °F)" or
"225 °C (437 °F)", ATF temp. sen-
sor circuit is opened or shorted.

MIL ON RUN DIST

This parameter indicates the dis-
tance travelled while MIL/
Min.: 0 km, Max.: 65535 km

When there is no DTC:
0 km/h (0 mph)

THROTTLE POS #2

Throttle position sensor No.2 out-
put voltage/
Min.: 0V, Max.: 5V

e Throttle fully closed: 2.0 - 2.9 V
e Throttle fully open: 4.6 - 5.0 V

ACCEL POS #1

Accelerator pedal position sensor
No.1 output voltage/
Min.: 0V, Max.: 5V

e Accelerator released:
05-11V

 Accelerator depressed:
3.0-46V
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ACCEL POS #2

Accelerator pedal position sensor
No.2 output voltage/
Min.: 0V, Max.: 5V

e Accelerator released:
20-29V

 Accelerator depressed:
46-50V

THROTTLE TARGT

Target position of throttle valve/
Min.: 0V, Max.: 5V

Idling: 0.4 - 1.0 V

THROTTLE OPN DUTY

Throttle motor opening duty ratio/
Min.: 0 %, Max.: 100 %

Throttle fully closed: 0 %

When accelerator pedal is de-
pressed, duty ratio is increased.

THROTTLE CLS DUTY

Throttle motor closed duty ratio/
Min.: 0 %, Max.: 100 %

Throttle fully closed: 0 %

When accelerator pedal is quick
released, duty ratio is increased.

Whether or not throttle motor con-

THROTTLE MOT trol is permitted/ Idling: ON
ON or OFF
Whether or not electric throttle
+BM control system power is inputted/ Idling: ON
ON or OFF
2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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7. ACTIVE TEST

HINT:

Performing the ACTIVE TEST using the OBD Il scan tool or Hand-held tester allows the relay, VSV, actuator
and so on to operate without parts removal. Performing the ACTIVE TEST as a first step of troubleshooting
is one of the method to shorten the labor time.

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

(&) Warm up the engine.

(b)  Turn the ignition switch OFF.

(c) Connect the OBD Il scan tool or Hand-held tester to the DLC3.

(d)  Turn the ignition switch ON.

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

Item Test Details Diagnostic Note

[Test Details]

Control the injection volume
INJ VOL Min.: -12.5 %, Max.: 24.8 %
[Vehicle Condition]

Engine speed: 3000rpm or less.

[Test Details]
Control the IAC duty ratio

Min.: 0 %, Max.: 90 % When Engine speed does not
IAC DUTY RATIO [Vehicle Condition] change, IAC system has some
Vehicle speed: 0 km/h. failure.

Engine speed: Idling
Battery voltage: 8.5V or more.

[Test Details]
INTAKE CTL VSV1 Activate the VSV for intake control.
ON or OFF

[Test Details]
CAN CTRL VSV Activate the VSV for canister control.
ON or OFF

[Test Details]
TANK BYPASS VSV Activate the VSV for tank bypass.
ON or OFF

[Test Details]
EVAP VSV (ALONE) Activate the VSV for EVAP control.
ON or OFF

[Test Details]
A/C MAG CLUTCH Control the A/C magnet clutch.
ON or OFF

[Test Details]
FUEL PUMP / SPD Control the fuel pump speed.
ON or OFF

[Test Details]
VVT CTRL B1 Activate the VVT system (Bank 1).
ON or OFF

¢ ON: Rough idle or engine stall.
¢ OFF: Normal engine speed.

[Test Details]
TCITE1 Connect the TC and TE1
ON or OFF

[Test Details]
FC IDL PROHBT Control the EGR system.
ON or OFF
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BASIC INSPECTION

When the malfunction code is not confirmed in the DTC check, troubleshooting should be carried out in the
order for all possible circuits to be considered as the causes of the problems. In many cases, by carrying
out the basic engine check shown in the following flow chart, the location causing the problem can be found
quickly and efficiently. Therefore, using of this check is essential in engine troubleshooting.

1 CHECK BATTERY VOLTAGE

NOTICE:
Carry out this check underthe engine stoppage condition.

OK NG
Voltage 11V or more Less than 11V

NG> CHARGE OR REPLACE BATTERY

2 CHECK IF ENGINE IS CRANKED

ON PAGE 05-30

NG> PROCEED TO PROBLEM SYMPTOMS TABLE

3 |CHECK IF ENGINE STARTS

NG >| GO TO STEP 7

4 | CHECK AIR FILER

(@) Visually check that the air filter is not excessively dirty or
oily.

NOTICE:

If necessary, clean the filter with compressed air. First blow

from inside thoroughly, then blow from outside of filter.

NG> REPAIR OR REPLACE

0] A59673
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CHECK IDLE SPEED (See page 14-1)

NG>

PROCEED TO PROBLEM SYMPTOMS TABLE
ON PAGE 05-30

6

CHECK IGNITION TIMIMG (See page 18-1)

NG>

PROCEED TO PAGE 18-1 AND CONTINUE TO
TROUBLESHOOT

PROCEED TO PROBLEM SYMPTOMS TABLE
ON PAGE 05-30

CHECK FUEL PRESSURE (See page 11-4)

NG>

PROCEED TO PAGE 11-4 AND CONTINUE TO
TROUBLESHOOT

8

CHECK FOR SPARK(See page 18-1)

NG>

PROCEED TO PAGE 18-1 AND CONTINUE TO
TROUBLESHOOT

PROCEED TO PROBLEM SYMPTOMS TABLE ON PAGE 05-30
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DIAGNOSTICS - SFI SYSTEM (1IMZ-FE)

DIAGNOSTIC TROUBLE CODE CHART

Parameters listed in the chart may not be exactly the same as your reading due to the type of instrument
or other factors.
If a malfunction code is displayed during the DTC check in check mode, check the circuit for the codes listed
in the table below. For details of each code, turn to the page referred to under the "See page ” for the respec-
tive "DTC No.” in the DTC chart.
SAE CONTROLLED

051MZ-08

DTC No. *
Detection Item Trouble Area MIL"2 Memory
(See Page)
P0100 Mass Air Elow Gircuit Malfunc- *Open or.short in intake air flow meter circuit
(05-31) tion « Intake air flow meter @) O
*ECM
P0101 Mass Air Flow Circuit Range/ .
(05-37) | Performance Problem Intake air flow meter © ©
PO110 Intake Air Temp. Circuit Malfunc- *Open or.short in intake ay tgmp. senso.r circuit
. ¢ Intake air temp. sensor (inside intake air flow meter) @) O
(05-38) tion
*ECM
PO115 Engine Coolant Temp. Circuit *Open or s.hort in E.F.|. engine coolant temp. sensor circuit
. * E.FI. engine coolant temp. sensor O O
(05-41) Malfunction
*ECM
P0116 Engine Coolant Temp. Circuit « Cooling system o o
(05-44) Range/Performance Problem « E.F.l. engine coolant temp. sensor
P0120 Throttle/Pedal Position Sensor/ : ?ﬁ;?ﬂgr s:soitritc:: ;Zr:sttcl)? position sensor circuit o o
(05-45) Switch "A” Circuit Malfunction P
*ECM
| Positi "
P0121 Thr.ottle’{P:ad:.:\ QS|t|on Sensor/ « Throttle body assy (Throttle position sensor)
Switch "A” Circuit Range/Perfor- @) O
(05-51) *ECM
mance Problem
e Open or short in A/F sensor (bank 1, 2 sensor 1) circuit
¢ A/F sensor (bank 1, 2 sensor 1)
¢ Air induction system
P0125 Insufficient Coolant Temp. for * Fuel pressure o O
(05-52) Closed Loop Fuel Control « Injector
* Gas leakage on exhaust system
¢ PCV hose connection
*ECM
e Thermostat
P0128 . « Cooling system
Thermostat Malfunction -
(05-58) « E.F.l. engine coolant temp. sensor © ©
*ECM
P0136 Heated Oxygen Sensor Circuit ¢ Open or short in heated oxygen sensor circuit o o
(05-59) Malfunction (Bank 1 Sensor 2) * Oxygen sensor
P0141 Heated Oxygen Sensor Circuit :gsene(:\rssgr?sﬂolrnhr;i\?zr cireuit of heated oxygen sensor o o
(05-63) Malfunction (Bank 1 Sensor 2) Y9
*ECM
P0156 Heated Oxygen Sensor Circuit
. . DTC No. P01
(05-59) Malfunction (Bank 2 Sensor 2) Same as DTC No. PO136 O O
PO161 Heated Oxygen Sensor Circuit
. . DTC No. P0141
(05-63) Malfunction (Bank 2 Sensor 2) Same as DTC No. PO O O
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05-19

PO171
(05-66)

System too Lean (Fuel Trim)
(Bank 1)

¢ Air induction system

« Injector blockage

¢ Intake air flow meter

« E.FI. engine coolant temp. sensor

* Fuel pressure

 Gas leakage on exhaust system

e Open or short in A/F sensor (bank 1, sensor 1) circuit
¢ A/F sensor (bank 1, sensor 1)

¢ PCV hose connection

*ECM

P0172
(05-66)

System too Rich (Fuel Trim)
(Bank 1)

« Injector leak, blockage

« Intake air flow meter

« E.FI. engine coolant temp. sensor

« Ignition system

* Fuel pressure

¢ Gas leakage on exhaust system

* Open or short in A/F sensor (bank 1, sensor 1) circuit
¢ A/F sensor (bank 1, sensor 1)

¢ PCV hose connection

*ECM

P0174
(05-66)

System too Lean (Fuel Trim)
(Bank2)

e Air induction system

« Injector blockage

¢ Intake air flow meter

« E.FI. engine coolant temp. sensor

* Fuel pressure

 Gas leakage on exhaust system

* Open or short in A/F sensor (bank 2, sensor 1) circuit
¢ A/F sensor (bank 2, sensor 1)

¢ PCV hose connection

*ECM

PO175
(05-66)

System too Rich (Fuel Trim)
(Bank2)

« Injector leak, blockage

« Intake air flow meter

« E.FI. engine coolant temp. sensor

« Ignition system

* Fuel pressure

* Gas leakage on exhaust system

e Open or short in A/F sensor (bank 2, sensor 1) circuit
¢ A/F sensor (bank 2, sensor 1)

¢ PCV hose connection

*ECM

P0300
(05-71)

Random/Multiple Cylinder Misfire
Detected

« Open or short in engine wire
« Connector connection

¢ Vacuum hose connection

« Ignition system

« Injector

* Fuel pressure

¢ Intake air flow meter

« E.FI. engine coolant temp. sensor
* Compression pressure
*Valve clearance

« Valve timing

¢ PCV hose connection
*ECM

o2
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DIAGNOSTICS - SFI SYSTEM (1IMZ-FE)

P0301
(05-71)

Cylinder 1 Misfire Detected

« Open or short in engine wire
» Connector connection

¢ Vacuum hose connection

« Ignition system

« Injector

* Fuel pressure

¢ Intake air flow meter

« E.FI. engine coolant temp. sensor
* Compression pressure
Valve clearance

« Valve timing

¢ PCV hose connection
*ECM

o2

P0302
(05-71)

Cylinder 2 Misfire Detected

« Open or short in engine wire
» Connector connection

¢ Vacuum hose connection

« Ignition system

« Injector

* Fuel pressure

« Intake air flow meter

« E.FI. engine coolant temp. sensor
» Compression pressure
Valve clearance

« Valve timing

¢ PCV hose connection
*ECM

02

P0303
(05-71)

Cylinder 3 Misfire Detected

« Open or short in engine wire
« Connector connection

¢ Vacuum hose connection

« Ignition system

« Injector

* Fuel pressure

¢ Intake air flow meter

« E.FI. engine coolant temp. sensor
* Compression pressure
Valve clearance

« Valve timing

¢ PCV hose connection
*ECM

o

P0304
(05-71)

Cylinder 4 Misfire Detected

« Open or short in engine wire
» Connector connection

¢ Vacuum hose connection

« Ignition system

« Injector

* Fuel pressure

¢ Intake air flow meter

« E.FI. engine coolant temp. sensor
* Compression pressure
*Valve clearance

« Valve timing

¢ PCV hose connection
*ECM

o
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05-21

P0305
(05-71)

Cylinder 5 Misfire Detected

« Open or short in engine wire
» Connector connection

¢ Vacuum hose connection

« Ignition system

« Injector

* Fuel pressure

¢ Intake air flow meter

« E.FI. engine coolant temp. sensor
* Compression pressure
Valve clearance

« Valve timing

¢ PCV hose connection
*ECM

P0306
(05-71)

Cylinder 6 Misfire Detected

« Open or short in engine wire
» Connector connection

¢ Vacuum hose connection

« Ignition system

« Injector

* Fuel pressure

« Intake air flow meter

« E.FI. engine coolant temp. sensor
» Compression pressure
Valve clearance

« Valve timing

¢ PCV hose connection
*ECM

02

P0325
(05-77)

Knock Sensor 1 Circuit Malfunc-
tion (Bank 1)

* Open or short in knock sensor 1 circuit
¢ Knock control sensor 1 (looseness)
*ECM

P0330
(05-77)

Knock Sensor 2 Circuit Malfunc-
tion (Bank 2)

* Open or short in knock sensor 2 circuit
* Knock control sensor 2 (looseness)
*ECM

P0335
(05-80)

Crankshaft Position Sensor "A”
Circuit Malfunction

* Open or short in crankshaft position sensor circuit
« Crank position sensor

« Crankshaft timing pulley

*ECM

P0340
(05-83)

Camshaft Position Sensor Circuit
Malfunction

* Open or short in camshaft position sensor circuit
e Crank position sensor No.1

e Camshaft timing gear

*ECM

P0420
(05-85)

Catalyst System Efficiency Be-
low Threshold (Bank 1)

* Gas leakage on exhaust system

¢ A/F sensor (bank 1, sensor 1)

* Oxygen sensor (bank 1, sensor 2)
¢ Exhaust manifold

P0430
(05-85)

Catalyst System Efficiency Be-
low Threshold (Bank 2)

* Gas leakage on exhaust system

¢ A/F sensor (bank 2, sensor 1)

* Oxygen sensor (bank 2, sensor 2)
¢ Exhaust manifold
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DIAGNOSTICS - SFISYSTEM (1IMZ-FE)

P0440 Evaporative Emission Control
(05-88) System Malfunction

* Hose or tube cracked, holed, damaged or insufficient seal

« Fuel tank cap incorrectly installed

« Fuel tank cap cracked or damaged

*Vacuum hose cracked, holed, blocked, damaged or discon-
nected

« Fuel tank cracked, holed or damaged

e Charcoal canister cracked, holed or damaged

* Open or short in vapor pressure sensor circuit

* VSV for CCV

* VSV for EVAP

VSV for pressure switching valve

* Vapor pressure sensor

« Fuel tank over fill check valve cracked or damaged

*ECM

P0441 Evaporative Emission Control
(05-97) System Incorrect Purge Flow

¢ Vacuum hose cracked, holed blocked, damaged or discon-
nected ((1), (2), (3), (4), (5), (6), (7), (8), (9), (10) and (11) in
Fig. 1)

« Fuel tank cap incorrectly installed

* Open or short in vapor pressure sensor circuit

* Vapor pressure sensor

e Open or short in VSV circuit for EVAP

* VSV for EVAP

¢ Open or short in VSV circuit for CCV

* VSV for CCV

« Open or short in VSV circuit for pressure switching valve

VSV for pressure switching valve

« Fuel tank cracked, holed or damaged

e Charcoal canister cracked, holed or damaged

« Fuel tank over fill check valve cracked or damaged

*ECM

Performance

P0442 Evaporative Emission Control
) e Same as DTC No. P0440
(05-88) System Malfunction
P0446 Evaporative Emission Control
) e Same as DTC No. P0441
(05-97) System Malfunction
P0450 Evaporative Emission Control * Open or short in vapor pressure sensor circuit
System Pressure Sensor Mal- ¢ Vapor pressure sensor
(05-112) .
function *ECM
PO451 Evaporative Emission Control * Open or short in vapor pressure sensor circuit
(05-112) System Pressure Sensor Range/ | » Vapor pressure sensor

*ECM

P0500 Vehicle Speed Sensor Malfunc-
(05-114) tion

« Combination meter

« Vehicle speed sensor

* Open or short in speed sensor circuit
*ECM

« Skid control computer assy

e Throttle body assy

P0505 Idle Control Svstem Malfunction ¢ Air induction system
e Control Sys i .
(05-117) y . ¢ PCV hose connection
*ECM
N Internal Control Module Read
P0605"3 *ECM
Only Memory Error
P0O710 Transmission Fluid Temp. Sen- . . L
. ¢ El I m ransm n (ECT
(05-410) sor Malfunction ectronic controlled automatic transmission (ECT)
PO711 Transmission Fluid Temp. Sen- . . L
¢ El I m ransm n (ECT
(05-410) sor Range/Performance Problem ectronic controlled automatic transmission (ECT)
PO750 . . . . . L
(05-413) Shift Solenoid A Malfunction ¢ Electronic controlled automatic transmission (ECT)
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DIAGNOSTICS - SFI SYSTEM (1MZ-FE)
P0753 Shift Solenoid A Electrical Mal-
. . i Il i ission (ECT,
(05-420) function Electronic controlled automatic transmission (ECT) O O
P0755 . . . . ) .
(05-413) Shift Solenoid B Malfunction « Electronic controlled automatic transmission (ECT) O O
PO758 Shift Solenoid B Electrical Mal-
. . i Il i ission (ECT,
(05-420) function Electronic controlled automatic transmission (ECT) O O
P0760 . . . . ) .
(05-413) Shift Solenoid C Malfunction « Electronic controlled automatic transmission (ECT) O O
P0763 Shift Solenoid C Electrical Mal-
. . i Il i ission (ECT,
(05-420) function Electronic controlled automatic transmission (ECT) O O
P0765 . . . . ) .
(05-413) Shift Solenoid D Malfunction « Electronic controlled automatic transmission (ECT) O O
P0768 Shift Solenoid D Electrical Mal-
. . i Il i ission (ECT,
(05-420) function Electronic controlled automatic transmission (ECT) O O
P0O770 . . . . . .
(05-429) Shift Solenoid E Malfunction « Electronic controlled automatic transmission (ECT) O O
PO773 Shift Solenoid E Electrical Mal-
. . i Il i ission (ECT,
(05-433) function Electronic controlled automatic transmission (ECT) O O
*1: MIL lights up
*2: MIL light up or blinking
*3: Replace ECM
MANUFACTURER CONTROLLED
DTC No. .
C No Detection Item Trouble Area MIL Memory
(See Page)
" * Open or short in accelerator pedal position sensor circuit
P1120 Accelerator Pedal Position Sen- « Accelerator pedal position Sensor o o
(05-120) | sor Circuit Malfunction pedalp
*ECM
P1121 Accelerator Pedal Position Sen- | « Accelerator pedal position sensor o o
(05-125) sor Range/Performance Problem | ¢ECM
P1125 Throttle Control Motor Circuit * Open or short in throttle control motor circuit
. « Throttle body assy (Throttle control motor) O O
(05-127) Malfunction
*ECM
P1127 ETCS Actuator Power Source « ETCS actuator power source circuit malfunction o o
(05-130) Circuit Malfunction *ECM
P1128 Throttle Control Motor Lock Mal- | ¢ Throttle body assy (Throttle motor) o o
(05-132) function « Throttle body assy (Throttle valve)
P1129 Electric Throttle Control System | ¢ Electric throttle control system malfunction o o
(05-133) Malfunction *ECM
* Open or short in A/F sensor circuit
Lo * A/F
A/F Sensor Circuit Range/Perfor- A/ .sensc.)r
P1130 . ¢ Air induction system
mance Malfunction (Bank 1 Sen- O O
(05-134) « Fuel pressure
sor 1) A
« Injector
*ECM
* Open or short in A/F sensor circuit
¢ A/F sensor
P1133 A/F Sensor Circuit Response « Air induction system o o
(05-138) Malfunction (Bank 1 Sensor 1) * Fuel pressure
* Injector
*ECM
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DIAGNOSTICS - SFISYSTEM (1IMZ-FE)
« Open or short in heater circuit of A/F sensor
P1135 A/F Sensor Heater Circuit Mal- ¢ AIF sensor heater
(05-141) function (Bank 1 Sensor 1) ¢ A/F ratio sensor heater relay
*ECM
P1150 A/F Sensor Circuit Range/Perfor-
(05-134) mance Malfunction (Bank 2 Sen- | » Same as DTC No. P1130
sor 1)
P1153 A/F Sensor Circuit Response
(05-138) Malfunction (Bank 2 Sensor 1) Same as DTC No. P1133
P1155 A/F Sensor Heater Circuit Mal-
(05-141) function (Bank 2 Sensor 1) * Same as DTC No. P1135
« Ignition system
P1300 ¢ Open or short in IGF1 or IGT1 circuit from No.1 ignition coll
(05-143) Igniter Circuit Malfunction (No.1) with igniter to ECM
¢ No.1 ignition coil with igniter
*ECM
« Ignition system
P1305 * Open or short in IGF2 or IGT2 circuit from No.2 ignition coll
(05-143) Igniter Circuit Malfunction (No.2) with igniter to ECM
*No.2 ignition coil with igniter
*ECM
« Ignition system
P1310 * Open or short in IGF2 or IGT3 circuit from No.3 ignition coil
(05-143) Igniter Circuit Malfunction (No.3) with igniter to ECM
* No.3 ignition coil with igniter
*ECM
« Ignition system
P1315 * Open or short in IGF1 or IGT4 circuit from No.4 ignition coll
(05-143) Igniter Circuit Malfunction (No.4) with igniter to ECM
 No.4 ignition coil with igniter
*ECM
« Ignition system
P1320 * Open or short in IGF2 or IGT5 circuit from No.5 ignition coll
(05-143) Igniter Circuit Malfunction (No.5) with igniter to ECM
*No.5 ignition coil with igniter
*ECM
« Ignition system
P1325 * Open or short in IGF1 or IGT6 circuit from No.6 ignition coil
(05-143) Igniter Circuit Malfunction (No.6) with igniter to ECM
« No.6 ignition coil with igniter
*ECM
" . ¢ Open or short in cranksh iti ircui
Crankshaft Position Sensor Cir- P .9 tin crankshatt position sensor circut
P1335 cuit Malfunction (During engine * Crank position sensor
05149) | 9 eng « Camshaft timing gear
9 «ECM
VVT Sensor/Camshaft position . . -
P1346 Sensor Circuit r\::ecthimé:al system (Jumping teeth of timing belt, belt
(05-151) Range/Performance Problem stretched)
*ECM
(Bank 1)
« Valve timing
P1349 VVT System Malfunction *OCV
(05-152) (Bank 1) *VVT controller assembly
*ECM
¢ Open or short in VVT sensor (Crank position sensor No.1)
P1350 VVT Sensor/Camshaft circuit
(05-157) position Sensor Circuit *VVT sensor (Crank position sensor No.1)
Malfunction (Bank 2) e Camshaft timing gear
*ECM
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VVT Sensor/Camshaft
P1351 position Sensor Circuit
(05-151) Range/Performance Problem Same as DTC No. P1346 O
(Bank 2)
P1354 VVT System Malfunction
(05-152) (Bank 2) Same as DTC No. P1349 O
P1520 | Stop Light Switch Signal Mal- :zi‘o?lighifxiif:t switch signal circuit .
-1 f i
(05-159) unction «ECM
P1566 Input Signal Circuit Abnormal *ECM @)
(05-1262) put>ig
P1600 . e Open in back up power source circuit
ECM BA
(05-161) C TT Malfunction «ECM @)
P1633 ECM Malfunction (ETCS Circuit) | «ECM O
(05-163) Y
P1656 | OCV Circuit Malfunction :gg‘i/” or shortin OCV Circut 5
-164 Bank 1
(05-164) (Bank 1) «ECM
P1663 | OCV Circuit Malfunction :gg‘i/” or shortin OCV Circut 5
-164 Bank 2
(05-164) (Bank 2) «ECM
P1725 NT Revolution Sensor Malfunc- . . L
(05-438) tion ¢ Electronic controlled automatic transmission (ECT) @)
P1730 NT Revolution Sensor Malfunc- . . .
(05-440) tion ¢ Electronic controlled automatic transmission (ECT) @)
P1760 Linear Solenoid For Accumulator . . L
(05-443) Pressure Control Malfunction « Electronic controlled automatic transmission (ECT) @)
P1780 Park/Neutral Position Switch : ih:)kr/tr:n p:?rr/neg;ral pos;n::n switch circuit o
(05-447) | Malfunction arkineutral position switc
*ECM
P1815 . . . . L
(05-413) SR Solenoid Valve Malfunction ¢ Electronic controlled automatic transmission (ECT) @)
P1818 . . . . L
(05-420) SR Solenoid Valve Malfunction ¢ Electronic controlled automatic transmission (ECT) @)
B2795 Unmatched Key Code Immobilizer system O
(05-1192) Y obilizer syste
B2796 No Communication in Immobiliz- Immobilizer system o
(05-1193) | er System syste
B2797 Communication Malfunction No.1 Immobilizer system O
(05-1196) u unction No. obilizer syste
B2798 Communication Malfunction No.2 Immobilizer system O
(05-1193) u unction No. obilizer syste
: OFIZEMIL lights up, -@aggMIL dose not lights up.
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LOCATION

DLC3 VSV

(for Pressure Swithching Valve)
Mass Air Flow Meter <s’\ Vapor

Pressure sensor

N2

1«

Accelerator Pedal
Position Sensor

(for Air Intake Control Valve) (for Canister Closed Valve)

VSV (for ACIS No. 1)
VsV Engine Coolant

Throttle Position
(for EVAP)  Temp.Sensor

. Sensor
Injector VSV

(for ACIS No. 2) & 3 A
Ignition Caoll N3 ' 2
with Igniter R -
|E‘.

Knock Sensor
Camshaft Timing
Qil Control Valve

VVT Sensor
(Bank 2)

Knock Sensor

Camshaft Timing
Oil Control Valve

VVT Sensor
(Bank 1)

Crankshaft Position
Sensor

Air Fuel Ratio Sensor
(Bank 1, Sensor 1)

Air Fuel Ratio Sensor
(Bank 2, Sensor 1)

Heated Oxygen Sensor

(Bank 2, Sensor 2) Heated Oxygen Sensor

(Bank 1, Sensor 2)

Y A57014
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051SE-07

TERMINALS OF ECM

(€10 €D e8> CED CEe>

2 3 I 3 K A 3 K o A i 2 R E e T CELTHEE LT
17(16|15(14]|13|12|11|10| 9 [ 8 | |19[18]|17[16|15|14[13]|12|11[10| 9 8 | |17|16(15|14|13|12|11|10[9 |8 16|15[14|13[12(11]10| @ | 8 | 7 —] |17|16(15|14[13[12]|11[10[ 9| 8
27|2625|24 |28 22 |21|20| 19] 18] [27)26] |25 |24 28|22 |21[20] |27|26128 24 25|22 21 20| 19] 18 27|26]25 24129 22121120 |19 18] 17 |25]24 282121 20119] 18
[24]% i e il I il 1 Sl il i ) i % ol [ il il ) il i s ) G 272
7 S | —
Y A53766
Symbols (Terminal No.) Wiring Color Condition STD Voltage (V)
BATT (E7-2) - E1 (E8-1) B-Y - BR Always 9-14
+BM (E7-6) - MEO1 (E8-4) L-R - W-B Always 9-14
IGSW (E6-9) - E1(E8-1) B-O - BR Always 9-14
+B (E6-1) - E1 (E8-1) B-R - BR IG switch ON 9-14
VC (E10-18) - E2 (E10-28) Y - BR IG switch ON 45-55
VTA1 (E10-21) - E2 (E10-28) LG - BR IG switch ON, Throttle valve fully closed 0.4-1.0
VTA1 (E10-21) - E2 (E10-28) LG - BR IG switch ON, Throttle valve fully open 3.2-48
VTA2 (E10-31) - E2 (E10-28) B-R - BR IG switch ON, Accelerator pedal fully closed 20-29
VTA2 (E10-31) - E2 (E10-28) B-R - BR IG switch ON, Accelerator pedal fully open 46-5.0
M+ (E8-3) - EOL (E10-7) B - W8 ldling Pulse generation
M- (E8-2) - EO1 (E10-7) W - W-B
VG (E9-24) - E2G (E9-32) R - LW Idling, A/C switch OFF 11-15
VPA (E6-22) - EPA (E6-28) L-Y - LG-B IG switch ON, Accelerator pedal fully closed 05-1.1
VPA (E6-22) - EPA (E6-28) L-Y - LG-B IG switch ON, Accelerator pedal fully open 3.0-46
VPA2 (E6-23) - EPA2 (E6-29) W-R - LG IG switch ON, Accelerator pedal fully closed 09-23
VPA2 (E6-23) - EPA2 (E6-29) W-R - LG IG switch ON, Accelerator pedal fully open 3.4-50
VCPA (E6-26) - EPA (E6-28) R - LG-B IG switch ON 45-55
VCP2 (E6-27) - EPA2 (E6-29) B-R - LG IG switch ON 45-55
NE+ (E10-27) - NE- (E10-34) R-G Idling Pulse generation
(See page 05-80)
i EE2D - NE- (E10-34) Y-6 Idiing (Ziiggeg%r:-tg)
vver (20 -vwv2- g3y | WY LB |ldling (gz:: 23;; ?J?tslsc;n)
OC1+ (E8-16) - OC1- (E8-15) | G-B - G-R | IG switch ON (g:éssa%?gﬁgz)
OC2+ (E8-14) - OC2- (E8-13) | L-R - LW | IG switch ON (g:éssa%?gﬁgz)
THA (E10-20) - E2 (E10-28) L-B - BR Idling, Intake air temp. 20°C (68°F) 0.5 - 304
THW (E10-19) - E2 (E10-28) G-B - BR Idling, Engine coolant temp. 80°C (176°F) 0.2-1.0
STA (E9-9) - E1 (E8-1) B-Y - BR Cranking 6.0 or more
#10 (E10-1) - EO1 (E10-7) L - W-B IG switch ON 9-14
#10 (E10-1) - EO1 (E10-7) L-WwW-B Idling Pulse generation
#20 (E10-2) - EO1 (E10-7) R - W-B IG switch ON 9-14
#20 (E10-2) - EO1 (E10-7) R - W-B Idling Pulse generation
#30 (E10-3) - E01 (E10-7) Y - W-B IG switch ON 9-14
#30 (E10-3) - EO1 (E10-7) Y - W-B Idling Pulse generation
#40 (E10-4) - EOL (E10-7) W - W-B IG switch ON 9-14
#40 (E10-4) - EO1 (E10-7) W - W-B Idling Pulse generation
#50 (E10-5) - E01 (E10-7) R-L - W-B IG switch ON 9-14
#50 (E10-5) - EO1 (E10-7) R-L - W-B Idling Pulse generation
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#60 (E9-5) - E01 (E10-7) G - W-B IG switch ON 9-14
#60 (E9-5) - EO1 (E10-7) G - W-B Idling Pulse generation
IGT1 (E10-8) - E1 (E8-1) R-W - BR Idling Pulse generation
(See page 05-143)
IGT2 (E10-9) - E1 (E8-1) P - BR Idling Pulse generation
(See page 05-143)
IGT3 (E10-10) - E1 (E8-1) LG-B - BR Idling Pulse generation
(See page 05-143)
IGT4 (E10-11) - E1 (E8-1) L-Y - BR Idling Pulse generation
(See page 05-143)
IGTS5 (E10-12) - E1 (E8-1) G-R - BR Idling Pulse generation
(See page 05-143)
IGT6 (E10-13) - E1 (E8-1) L - BR Idling Pulse generation
(See page 05-143)
IGF (E10-23) - E1 (E8-1) W-R - BR IG switch ON 45-55
IGF (E10-23) - E1 (E8-1) W-R - BR Idling Pulse generation
(See page 05-143)
ACIS (E10-15) - EO1 (E10-7) R-Y - W-B IG switch ON 9-14
ACI1 (E10-14) - EO1 (E10-7) Y-G - W-B IG switch ON 9-14
AICV (E10-25) - EO1 (E10-7) W - W-B IG switch ON 9-14
ACM1 (E10-24) - EO1 (E10-7) B-L - W-B IG switch ON 9-14
FC (E6-10) - EO1 (E10-7) G-R - W-B IG switch ON 9-14
FC (E6-10) - EO1 (E10-7) G-R - W-B Idling 0-3
EVP1 (E8-11) - EO1 (E10-7) LG - W-B IG switch ON 9-14
CCV (E8-12) - E01 (E10-7) L - W-B IG switch ON 9-14
. Pulse generation
KNKR (E9-1) - E1 (E8-1) B - BR Idling (See pgge 05.77)
. Pulse generation
KNKL (E9-2) - E1 (E8-1) W - BR Idling (See pgge 05.77)
NSW (E9-8) - E1 (E8-1) G-Y - BR IG switch ON, Other shift position in P, N 9-14
NSW (E9-8) - E1 (E8-1) G-Y - BR IG switch ON, Shift position in P, N 0-3
TACH (E6-5) - E1 (E8-1) B-O - BR Idling Pulse generation
TBP (E6-4) - EOL (E10-7) V - W.B IG switch ON, Disconnect vacuum hose from vapor pressure 9-14
sensor
PTNK (E6-21) - E2 (E10-28) P - BR IG switch ON 29-37
PTNK (E6-21) - E2 (E10-28) P-BR IG switch ON, Apply vacuum 4.0 kPa (30 mmHg, 1.18 in.Hg) 0.5 or less
SIL (E6-18) - E1 (E8-1) W - BR During transmission Pulse generation
STP (E7-19) - E1 (E8-1) G-W - BR IG switch ON, Brake pedal depressed 7.5-14
STP (E7-19) - E1 (E8-1) G-W - BR IG switch ON, Brake pedal released 0-1.5
AFR+ (E9-22) - E1 (E8-1) BR - BR IG switch ON 3.0-36
AFL+ (E9-23) - E1 (E8-1) O - BR IG switch ON 2.7-33
AFR- (E9-30) - E1 (E8-1) B-R - BR IG switch ON 3.0-36
AFL- (E9-31) - E1 (E8-1) W - BR IG switch ON 2.7-33
OX1B (E9-21) - E1 (E8-1) W - BR [\j/l;intain engiene speed at 2,500 rpm for 90 sec. after warming Pulse generation
OX2B (E9-29) - E1 (E8-1) B - BR [\j/l;intain engiene speed at 2,500 rpm for 90 sec. after warming Pulse generation
HAFR (E9-4) - E04 (E9-7) B-W - W-B Idling Below 3.0
HAFL (E9-3) - E05 (E9-6) B-R - W-B IG switch ON 9-14
KSW (E7-34) - E1 (E8-1) L - BR At time of inserting key Below 1.5
KSW (E7-34) - E1 (E8-1) L - BR In condition without key inserted 4-5
RXCK (E7-27)"1 - E1 (E8-1) R-L - BR At time of inserting key Pulse generation
CODE (E7-15)1 - E1 (E8-1) G-W - BR At time of inserting key Pulse generation
TXCT (E7-26)"1 - E1 (E8-1) L-Y - BR At time of inserting key Pulse generation
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IMLD (E7-16) - E1 (E8-1) V - BR In condition without key inserted Pulse generation
MREL (E6-8) - E1 (E8-1) BW - BR | IG switch ON 9-14
SPD (E7-17) - E1 (E8-1) V-W - BR IG switch ON, Rotate driving sheel slowly 0-5
W (E6-12) - EOL (E10-7) GR - W-B |IG switch ON Below 3.0
PS (E8-10) - E1 (E8-1) RW - BR | IG switch ON 9-14
HT1B (E8-6) - E03 (E8-7) L-WB _
HT2B (E8-5) - E03 (E8-7) Y - W-B Idling 9-14
HT1B (E8-6) - E03 (E8-7) L-W-B .
HT2B (E8-5) - EO03 (E8-7) Y - W-B IG switch ON Below 3.0
TC (E6-11) - E1 (E8-1) P-B - BR IG switch ON 9-14
ACMG (E7-3) - E1 (E8-1) LW - BR | A/C switch ON (At Idling) Below 3.0
ACMG (E7-3) - E1 (E8-1) LW - BR | A/C switch OFF 9-14
ACS (E7-31) - E1 (E8-1) P-L - BR IG switch ON, A/C switch ON 9-14
A/CI (E7-33) - EO1 (E10-7) B - W-B IG switch ON, A/C switch OFF 9-14
ENG+ (E6-24)

- ENG- (E6-30) e Idlin Pulse generation
TRC+ (E6-25) oL 9 9

- TRC- (E6-31)

*1: w/ Engine Immobiliser System.
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PROBLEM SYMPTOMS TABLE

051LT-07

Symptom Suspect Area See page
. 24 Starter 19-1
Engine does not crank (Does not start)
25.Starter relay 19-1
1. ECM power source circuit 05-178
No initial combustion (Does not start) 2. Fuel pump control circuit 05-173
3. ECM 01-31
No complete combustion (Does not start) 1. Fuel pump control circuit 05-173
1. Starter signal circuit 05-167
Engine cranks normally (Difficult to start) 2. Fuel pump control circuit 05-173
3. Compression 14-1
) . 1. Starter signal circuit 05-167
Cold engine (Difficult to start) g L
2. Fuel pump control circuit 05-173
. - 1. Starter signal circuit 05-167
Hot engine (Difficult to start) g -
2. Fuel pump control circuit 05-173
. o o 1. AJC signal circuit (Compressor circuit) 05-536
High engine idle speed (Poor idlin
9 gine ! P ( idling) 2. ECM power source circuit 05-178
o o 1. AJC signal circuit (Compressor circuit 05-536
Low engine idle speed (Poor idling) g ( . p )
2. Fuel pump control circuit 05-173
1. Compression 14-1
Rough idling (Poor idling) 2. Fuel pump control circuit 05-173
3. Electric throttle control system 05-117
1. ECM power source circuit 05-178
Hunting (Poor idlin
9 ( idling) 2. Fuel pump control circuit 05-173
1. Fuel pump control circuit 05-173
Hesitation/Poor acceleration (Poor driveability) 2. AIT faulty 05-384
3. Electric throttle control system 05-133
Surging (Poor driveability) 1. Fuel pump control circuit 05-173
Soon after starting (Engine stall) 1. Fuel pump control circuit 05-173
) ) . 1. AJC signal circuit (Compressor circuit) 05-536
D E Il
uring A/C operation (Engine stall) 2 ECM 01-31
Unable to refuel/Difficult to refuel 1. ORVR system
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DTC P0100 | MASS AIR FLOW CIRCUIT MALFUNCTION

CIRCUIT DESCRIPTION

The air flow meter uses a platinum hot wire. The hot wire air flow meter consists of a platinum hot wire, tem-
perature sensor and a control circuit installed in a plastic housing. The hot wire air flow meter works on the
principle that the hot wire and temperature sensor 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 temperature sensor provide a bridge circuit, with
the power transistor controlled so that the potential of A and B remains equal to maintain the set temperature.

B+

Temperature sensor

7
19 Power Transistor

Platinum Hot Wire
(Heater)

Output
Voltage  Temperature
sensor

717 Platinum Hot Wire (Heater)

F16929
A09074 A53295

DTC No. DTC Detecting Condition Trouble Area

¢ Open or short in air flow meter circuit
¢ Intake air flow meter
*ECM

If the ECM detects DTC 0100, it operates the fail-safe function, keeping the ignition timing and injection vol-
ume constantly and making it possible to drive the vehicle.

HINT:

After confirming DTC P0100, use the hand-held tester to confirm the mass air flow ratio from the CURRENT
DATA.

Open or short in air flow meter circuit with more than 3 sec.

PO1 .
0100 engine speed less than 4,000 rpm

Air Flow Value (g/s) Malfunction

« Air flow meter power source circuit open

A . 0. -
pprox. 0.0 ¢ VG circuit open or short

160.0 or more * EVG circuit open
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WIRING DIAGRAM
. ECM
Engine Room J/B /ﬁ
] 2 EFl 6
5 > 1 3
| —(@oe .
Engine E.F.l. ECU Relay VG
Room R/B
E2G
1
Intake Air
B-G Flow Meter
§ FL MAIN W-B 8 ?
B-W E6 MREL
= \ )
! | Battery
- Y
Y = e
A59741

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

1 READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(MAF)

(@) Read air flow rate on the hand-held tester.
Result:

A B
Air flow rate (g/s) 0.0 160.0 or more

B > Goto step 5
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2 INSPECT INTAKE AIR FLOW METER SUB-ASSY

A54396

(@) Disconnect the intake air flow meter connector.

(b)  Turn the ignition switch ON.

(c) Measure voltage between the terminals +B and E2 of the
air flow meter harness side connector.
Voltage: 9 - 14 V

NG> Go to step 7

3 INSPECT ECM

VG

I g TF——I ag f—T
ANENEEE/ANNIINEEE ANEEEE

A53763

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@) Start the engine.
(b) Measure voltage between the terminals VG and E2 of the
ECM connector while the engine is idling.
Voltage: 0.5 - 3.0V
HINT:
The shift position should be P or N and A/C switch should be
turned OFF.

OK> CHECK AND REPLACE ECM
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4 | CHECK HARNESS AND CONNECTOR(ECM - INTAKE AIR FLOW METER)

E2G VG

Y A54396

-

[T TTTTHy
iy

Y E2G A55005

(@)
(b)
(€)

(d)

(e)

(f)

Disconnect the intake air flow meter connector.
Disconnect the ECM E9 connector.

Check for open between the terminals VG of the intake air
flow meter harness side connector and VG of the ECM
connector.

Resistance: 1 Q or less

Check for open between the terminals E2G of the intake
air flow meter harness side connector and E2G of the
ECM connector.

Resistance: 1 Q or less

Check for short between the terminals VG and E2G of the
ECM connector.

Resistance: 1 MQ or more

Check for short between the terminals E2G and E2 of the
ECM connector.

Resistance: 1 M Q or more

NG> REPAIR OR REPLACE HARNESS AND

CONNECTOR

REPLACE INTAKE AIR FLOW METER SUB-ASSY

5 INSPECT ECM

I g I »g T—=T
FITTT T I\ T T I TT TN T TTTTT

i\
\HHE A
[1 HI\IIH‘\II_H\I\II\III\ 1)

Ji

Y A53763
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(@)

Check for open between the terminals E2G and E2 of the
ECM connector.
Resistance: 1 Q or less

NG> CHECK AND REPLACE ECM
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6 | CHECK HARNESS AND CONNECTOR(ECM - INTAKE AIR FLOW METER)

(@) Disconnect the intake air flow meter connector.

(b) Disconnect the ECM E9 connector.

(c) Check for open between the terminals VG of the intake
air flow meter harness side connector and VG of the ECM
connector.

Resistance: 1 Q or less

(d) Check for open between the terminals E2 of the intake air
flow meter harness side connector and E2 of the ECM

Y 54396 connector.

Resistance: 1 Q or less
(e) Connect the ECM connector.
()  Check for short between the terminals VG and E2G of the

‘ﬁ m(#ﬁﬁqﬁﬁ ECM connector.

N Y Resistance: 1 M Q or more

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

Y E2G A55005

REPLACE INTAKE AIR FLOW METER SUB-ASSY
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7 | CHECK HARNESS AND CONNECTOR(E.F.I. ECU RELAY - INTAKE AIR FLOW
METER)

A59669

0 A59656
E2G
i )
lIIIIIIl
-
Y A54396

(@) Disconnect the battery negative (-) terminal.

(b) Dlsconnect the ECM E6 connector.

(c) Check for open between the terminals +B of the ECM
connector and 3 of the E.F.l. ECM relay installation relay

block.

Resistance: 1 Q or less

NOTICE:

Do not insert the tester leads so hard in the procedure (c),

or the holder may be damaged.

(d) Dlsconnect the ECM E9 connector.

(e) Check for open between the terminals E2G of the intake
air flow meter harness side connector and E2G of the

ECM connector.

Resistance: 1 Q or less

CONNECTOR

NG> CHECK AND

REPLACE HARNESS AND

CHECK FOR ECM POWER SOURCE CIRCUIT
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DTC P0101 | MASS AIR FLOW CIRCUIT
RANGE/PERFORMANCE PROBLEM

CIRCUIT DESCRIPTION
Refer to DTC P0100 on page 05-31.

DTC No. DTC Detecting Condition Trouble Area

Conditions (a), (b) and (c) continue 10 sec. or more with en-
gine speed NE < 900: (2 trip detection logic)

(a) Throttle valve fully closed

(b) Intake air flow meter output > 2.2 V

P0101 (c) THW = 70°C « Intake air flow meter

Conditions (a) and (b) continue 10 sec. or more with engine
speed 1,500 rpm or more: (2 trip detection logic)

(@) VTA 2 0.63V

(b) Intake air flow meter output < 1.06 V

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 CHECK OTHER DTC OUTPUT(BESIDES DTC P0101)

SUB-ASSY

NO> REPLACE INTAKE AIR FLOW METER

YES

GO TO RELEVANT DTC CHART
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0511W-06

DTC P0110 | INTAKE AIR TEMP. CIRCUIT MALFUNCTION

CIRCUIT DESCRIPTION

(fig. 1)

30 _
20

10

5 Acceptable

N W
T T

0.5
0.3

Resistance kQ

T T 1T 11711

0.2

01 L

L | { | | | |
- 20 0 20 40 60 80 100
(-4 32 68 104 140 176 212

Temp. °C (°F)

Fl4741

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

A thermistor built in the sensor changes the resistance value
according to the intake air temperature.

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

The intake air temp. sensor is connected to the engine ECM
(See below ). The 5 V power source voltage in the engine ECM
is applied to the intake air temp. sensor from the terminal THA
via resistor R.

That is, the resistor R and the intake air temp. sensor are con-
nected in series. When the resistance value of the intake air
temp. sensor changes in accordance with changes in the intake
air temperature, the potential at terminal THA also changes.
Based on this signal, the engine ECM increases the fuel injec-
tion volume to improve driveability during cold engine opera-
tion.

If the ECM detects the DTC P0110, it operates the fail-safe
function in which the intake air temperature is assumed to be
20°C (68°F).

DTC No. DTC Detecting Condition Trouble Area
* Open or short in intake air temp. sensor circuit
PO110 Open or short in intake air temp. sensor circuit « Intake air temp. sensor (Inside intake air flow meter)
*ECM

WIRING DIAGRAM

A00310

Intake Air Temp. Sensor - ECM “
(Inside Intake Air Flow Meter)
5V
20 R
<>4 L-B = THA
BR 28 E2
MWA J\é E10

i Er

\, -

AB0786
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INSPECTION PROCEDURE
HINT:

. If DTC P0110 (Intake Air Temp. Circuit Malfunction), P0115 (Water Temp. Circuit Malfunction), P0120
(Throttle/Pedal Position Sensor/Switch "A” Malfunction) are output simultaneously, E2 (Sensor
Ground) may be open.

 Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions
when the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time
of the malfunction.

1 READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(INAKE AIR)

(@) Read temperature value on the hand-held tester.
Temperature: The same as actual intake air temperature
Resistance:
A B c
-40°C (-40°F) 140°C (284°F) or more OK

B > Goto step 4

C > GO TO RELEVANT DTC CHART

2 | READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(CHECK FOR
OPEN)

SST 09843-18040

(@) Disconnect the intake air flow meter connector.

(b) Connect the terminal THA with E2.

(c)  Turn the ignition switch ON.

(d) Read temperature value on the hand-held tester.
Temperature: 140 °C (284°F) or more

SUB-ASSY

Y A54396

OK> REPLACE INTAKE AIR FLOW METER
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OPEN)

3 READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(CHECK FOR

THA E2

Y A53763

(@)

Connect the terminals THA with E2 of the ECM connector.

HINT:
Before checking, do a visual check and connector connection
inspection of the ECM.

(b)

Read temperature value on the hand-held tester.
Temperature: 140 °C (284°F) or more

OK CHECK AND REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM

SHORT)

4 READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(CHECK FOR

(@) Disconnect the intake air flow meter connector.

(b)  Turn the ignition switch ON.

(c) Read temperature value on the hand-held tester.

Temperature: -40 °C (-40°F)

(e ]

OK REPLACE INTAKE AIR FLOW METER
SUB-ASSY

5 READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(CHECK FOR

%wm«

SHORT)
(@) Disconnect the ECM E10 connector.
|%‘ hﬁ — M =~ | (b) Turn the ignition switch ON.
ElO (c) Read temperature value on the hand-held tester.
‘H H H% Temperature: -40 °C (-40°F)

OK REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author : Date : 193



DIAGNOSTICS

SFI SYSTEM (1MZ-FE)

05-41

051LX-08

DTC

P0115 | ENGINE COOLANT TEMP. CIRCUIT
MALFANCTION

CIRCUIT DESCRIPTION

A thermistor built into the water temp. sensor changes the resistance value according to the water tempera-

ture.

The structure of the sensor and connection to the ECM is the same as the ones of the air temperature sensor.
If the ECM detects the DTC P0115, it operates the fail-safe functions in which the engine coolant tempera-
ture is assumed to be 80°C (176°F).

DTC No. DTC Detecting Condition Trouble Area
« Open or short in water temp. sensor circuit
PO115 Open or short in water temp. sensor circuit ¢ E.FI. engine coolant temperature sensor
*ECM
HINT:

After confirming DTC P0115, use the OBD II scan tool or hand-held tester to confirm the engine coolant
temperature from the CURRENT DATA.

Temp. Displayed

Malfunction

-40°C (-40°F)

Open circuit

140°C (284°F) or more

Short circuit

WIRING DIAGRAM

A00310

ECM
E.F.l. Engine Coolant Temp. Sensor (
5V
19 R
12 G-B ETO A MW—
28 E2
ww——a? = (€9
-
\

AB0786

INSPECTION PROCEDURE

HINT:

. If DTC P0110 (Intake Air Temp. Circuit Malfunction), P0115 (Water Temp. Circuit Malfunction), P0120
(Throttle/Pedal Position Sensor/Switch "A” Malfunction) are output simultaneously, E1, E2 etc. (Sen-
sor Ground system) may be open.

 Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions
when the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time
of the malfunction.
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1 READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(COOLANT
TEMP/WATER TEMP)
(@) Read temperature value on the hand-held tester.
Temperature: The same as actual water temperature
Result:
A B c
-40°C (-40°F) 140°C (284°F) OK

B > Goto step 4

C > CHECK FOR INTERMITTENT PROBLEMS

2

READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(CHECK FOR
OPEN)

SST 09843-18040

(@) Disconnect the water temperature sensor connector.

(b) Connect the terminals 1 with 2 of the water temperature
sensor connector.

(c)  Turn the ignition switch ON.

(d) Read temperature value on the hand-held tester.
Temperature: 140 °C (284°F) or more

AS0582 OK \|REPLACE E.F.. ENGINE COOLANT
TEMPERATURE SENSOR

READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(CHECK FOR
OPEN)

(@ Connect the terminals THW with E2 of the ECM connec-

tor.
(b)  Turn the ignition switch ON.
e (c) Read temperature value on the hand-held tester.
HHHT Temperature: 140 °C (284°F) or more

Frem—

OK REPAIR OR REPLACE HARNESS AND
CONNECTOR

A53763

CHECK AND REPLACE ECM
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

4 | READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(CHECK FOR
SHORT)

(@) Disconnect the water temp. sensor connector.

(b)  Turn the ignition switch ON.

(c) Read temperature value on the hand-held tester.
Temperature: -40 °C (-40°F)

OK REPLACE E.FRlL ENGINE  COOLANT
TEMPERATURE SENSOR

(e ]

5 READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(CHECK FOR
SHORT)
(@) Disconnect the ECM E10 connector.
|%‘ hﬁ — M =~ | (b) Turn the ignition switch ON.
(c) Read temperature value on the hand-held tester.
w\\?‘( Temperature: -40 °C (-40°F)
% OK REPAIR OR REPLACE HARNESS AND
Y A54406 CONNECTOR

CHECK AND REPLACE ECM
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DIAGNOSTICS - SFI SYSTEM (1IMZ-FE) 0s11v-07

DTC P0116 | ENGINE COOLANT TEMP.CIRCUIT

RANGE/PERFORMANCE PROBLEM

CIRCUIT DESCRIPTION

Refer

to DTC P0115 on page 05-41 .

DTC No. DTC Detecting Condition Trouble Area

P0116 When THW 2 35°C (95°F) or more and less than 60°C

If THW < -7°C (19.4°F), 20 min. or more after starting engine,
E.FI. engine coolant temp. sensor value is 20°C (68°F) or less
(2 trip detection logic)

If THW = -7°C (19.4°F), and < 10°C (50°F), 5 min. or more
after starting engine, E.F.I. engine coolant temp. sensor value
is 20°C (68°F) or less (2 trip detection logic)

If THW = 10°C (50°F), 2 min. or more after starting engine,
E.FI. engine coolant temp. sensor value is 30°C (86°F) or less
(2 trip detection logic)

¢ Cooling system

. « E.F.l.engine coolant temperature sensor
(140°F), and THA = -6.7 °C (19.9°F) or more, when starting

engine, conditions (a) and (b) continue: (2 trip detection logic)

(a) Vehicle speed is changing (Not stable)

(b) THW change is lower than 3°C (37.4°F) from THW since
when starting engine

In case that reading value of water temp. sensor will not
change more than 1°C (33.8°F) even after repeating 6 trips
(detection logic) of adjusting speed pattern with THW more
than 60°C (140°F) when engine starts.

INSPECTION PROCEDURE

HINT:

If DTCs P0115 and P0116 are output simultaneously, E.F.l. engine coolant temperature sensor circuit
may be open. Perform troubleshooting of DTC P0115 first.

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

CHECK OTHER DTC OUTPUT(BESIDES DTC P0116)

(@)

Read the DTC using the hand-held tester or OBD Il scan tool.
YES> GO TO RELEVANT DTC CHART

O

2

INSPECT THERMOSTAT (See page 16-2)

NG> REPLACE THERMOSTAT

REPLACE E.F.l. ENGINE COOLANT TEMPERATURE SENSOR
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DIAGNOSTICS - SFI SYSTEM (1MZ-FE) i

DTC P0120 | THROTTLE PEDAL POSITION
SENSOR/SWITCH "A” CIRCUIT
MALFUNCTION

CIRCUIT DESCRIPTION

Throttle position sensor is mounted on the throttle body and it has 2 sensors to detect the throttle opening
angle and the malfunction of the throttle position sensor’s own.

The voltage applied to terminals VTA1 and VTA2 of the ECM changes between 0 V and 5 V in proportion
to the opening angle of the throttle valve.

The ECM judges the current opening angle of the throttle valve from these signals input from terminals VTAL
and VTA2, and the ECM controls the throttle motor to make the throttle valve angle properly in response to
the driving condition.

If this DTC is stored, the ECM cuts the power down for the throttle motor, and the throttle valve is fully closed
by the return spring.

Movable Range Movable Range 5  VTA2
/ S 5 | *1: Accelerator pedal
Usable Lé) 2 / released (15°)
Range ™ = % *2: Accelerator pedal
g3 % depressed (about
o2 15 100°)
5 §_ VTAIL
= 5
~ O 0 70 125
*1 *2
Usable Range
E2 VTA2 VTA1 VC Throttle Valve Opening Angle (deg)
A02395 A02396 A02624
DTC No. DTC Detection Condition Trouble Area
Condition (a), (b), (c), (d) or (e) continues for 2.0 seconds:
(IDL ON: 10 seconds)
(@ VTIAL = 0.2V
(b) VIA2 = 05V
(c) VTAL = 4.8V * Open or short in throttle position sensor circuit
P0120 (d) When VTA = 0.2V and = 1.8V, and VTA2 = 4.97 V « Throttle body assy (Throttle position sensor)
(e) VTAL-VTA2 = 0.02V *ECM
(f) IDL is OFF
Condition (a) continues for 0.4 seconds:
(@) VTAL = 0.2Vand VTA2 = 05V
HINT:

After confirming DTC P0120, use the OBD Il scan tool or hand-held tester to confirm the throttle valve open-
ing percentage and closed throttle position switch condition.

Accelerator pedal position expressed as percentage and voltage

Accelerator pedal released Accelerator pedal depressed Trouble area
THROTTLE POS THROTTLE POS #2 THROTTLE POS THROTTLE POS #2
0% oV 0% ov VC circuit open
0% 20-29V 0% 46-50V VTA1 circuit open or ground short
8-20% oV 64 - 96 % oV VTAZ2 circuit open or ground short
100 % 5V 100 % 5V E2 circuit open
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DIAGNOSTICS - SFI SYSTEM (1MZ-FE)
WIRING DIAGRAM
T3
Throttle Position Sensor ECM
)
21
VTAl
2 LG N
18
1 Y T
5V
E10 VC
3 B-R 31 VTA2
- E10
28
4 BR £10 E2
777
-/

A54267

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool, as freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, it is useful for determining whether the
vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich, etc.
at the time of the malfunction.

Hand-held tester:

1

READ VALUE OF HAND-HELD TESTER(THROTTLE VALVE OPENING
PERCENTAGE)

(@) Read the throttle valve opening percentage for the VTA
circuit and read the voltage for the VTAZ2 circuit.

Throttle valve opening

Accelerator pedal osition expressed Voltage
|1 X
P P P (VTA2)
as percentage (VTA1)
Released 8-20% 20-29V
Depressed 64 - 96 % 46-50V

HINT:

rros2|  |If the throttle position is 100 % when releasing throttle pedal,

ETAL circuit is open.

If the throttle position is 0 % when depressing accelerator ped-

al, VC or VTAL circuit is open.

If the throttle position is not 0 % when releasing accelerator
pedal or throttle position is not 100 % when depressing throttle

pedal, VTAZ circuit is open or short.

OK CHECK FOR INTERMITTENT PROBLEMS
(See page 01-31)
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DIAGNOSTICS - SFISYSTEM (1IMZ-FE)
2 INSPECT ECM(VC - E2)
(@ Measure the voltage between terminals VC and E2 of the
ECM connector.
\//C Voltage: 4.5 - 5.5V
ﬁ‘l—ﬁzﬁﬂ - —i
\(HHII\IIE{H V \
HH I
E2
Y A53763 NG> CHECK AND REPLACE ECM

3 INSPECT ECM(VTAL - E2, VTA2 - E2)

(@) Measure the voltage between terminals VTALl and E2,
VIAL and VTA2 and E2 of the ECM connector.
Voltage
m F_ﬁzﬁﬂvﬁ_ﬁzﬁﬂ\ —— Accelerator pedal VIAL - E2 VTAZ - E2
() - HH Released 04-10V 20-29V
M\}‘( w Depressed 32-48V 46-50V
VIA2 Eo NG> CHECK AND REPLACE ECM
Y A53763

4 INSPECT E.F.l. THROTTLE POSITION SENSOR

(@)
(b)

Disconnect the throttle position sensor connector.

Using an ohmmeter, measure the resistance between ter-
minals VC and E2.

Resistance: 1.2 - 3.2 k Q at 20°C (68°F)

REPLACE E.F.I. THROTTLE POSITION SENSOR
(See page 10-6)

Y A54410

NG>
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DIAGNOSTICS - SFISYSTEM (1IMZ-FE)

5 | CHECK HARNESS AND CONNECTOR(ECM - THROTTLE BODY)

/

VC y1a1 vTA2 B2

A61997

——

E10 T A L T T
Sy iRt

A54406

(@) Disconnect the throttle position sensor connector and

ECM E10 connector. Read throttle opening angle on the
hand-held tester.
Throttle opening percentage:
Accelerator pedal released: 0 %
Accelerator pedal depressed: 64 - 96 %
HINT:
If the throttle position is 100 % when releasing throttle pedal, E2
circuit is open.
If the throttle position is 0 % when depressing accelerator ped-
al, VC or VTAL circuit is open.
If the throttle position is not 0 % when releasing accelerator
pedal or throttle position is not 100 % when depressing throttle
pedal, VTAZ2 circuit is open or short.

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

CHECK AND REPLACE ECM

OBD Il scan tool (excluding Hand-held Tester):

1 |INSPECT ECM(VC - E2)

A53763

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@ Measure the voltage between terminals VC and E2 of the
ECM connector.
Voltage: 4.5 -55V

NG> CHECK AND REPLACE ECM
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DIAGNOSTICS SFI SYSTEM (1MZ-FE)

2 INSPECT ECM(VTAL - E2, VTA2 - E2)

(@) Measure the voltage between terminals VTAL1 and E2,

VTAL and VTA2 and E2 of the ECM connector.
Voltage

P e Ve Accelerator pedal

R ATRAT ARTRNAR VIAL-E VIA2 - B2
() - HH Released 04-10V 20-29V
M\}‘( w Depressed 32-48V 46-50V

VTA2 E2
Y A53763 OK> CHECK AND REPLACE ECM

3 INSPECT E.F.l. THROTTLE POSITION SENSOR

E2 VC

Y A54410

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@) Disconnect the throttle position sensor connector.

(b) Using an ohmmeter, measure the resistance between ter-
minals VC and E2.
Resistance: 1.2 - 3.2 k Q at 20°C (68°F)

REPLACE E.F.l. THROTTLE POSITION SENSOR

NG >
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

4 | CHECK HARNESS AND CONNECTOR(ECM - THROTTLE BODY)

(@) Disconnect the throttle position sensor connector and
E10 connector. Read throttle opening angle on the OBD
Il scan tool.
Throttle opening percentage:
Accelerator pedal released: 0 %
Accelerator pedal depressed: 64 - 96 %

/

| I |
/ M \
VC yr1a1 vTA2 B2

0 A61997

= I—
E10 T T T T
Sy iRt

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

Y A54406

CHECK AND REPLACE ECM
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05-51

051MO-07

DTC P0121 | THROTTLE/PEDAL POSITION

SENSOR/SWITCH"ACIRCUIT
RANGE/PERFFORMANCE PROBLEM

CIRCUIT DESCRIPTION
Refer to DTC P0120 on page 05-45 .

DTC No. DTC Detecting Condition Trouble Area
Condition (a) continues for 2.0 seconds: (IDL ON: 10 seconds) -
. . « Throttle position sensor
PO0121 (a) Difference between VTAL and VTA2 is out of thresshold «ECM
(b) IDL is OFF
INSPECTION PROCEDURE
HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,

etc. at the time of the malfunction.

REPLACE E.F.l. THROTTLE POSITION SENSOR
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DIAGNOSTICS - SFISYSTEM (1MZ-FE) osir07

DTC P0125 | INSUFFICIENT COOLANT TEMP. FOR
CLOSE 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 cata-
Iytic converter is used, but for the most efficient use of the three-way catalytic converter, the air-fuel ratio
must be precisely controlled so that it is always close to the stoichiometric air-fuel ratio.

The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the vicinity of the
stoichiometric air-fuel ratio. This 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: < 0.45 V).

When the air-fuel ratio is RICHER than the stoichiometric air-fuel ratio the oxygen concentration in the ex-
haust gas is reduced and the oxygen sensor informs the ECM of the RICH condition (large electromotive
force: > 0.45 V). The ECM judges by the electromotive force from the oxygen sensor whether the air-fuel
ratio is RICH or LEAN and controls the injection time accordingly. However, if malfunction of the oxygen sen-
sor causes output of abnormal electromotive force, the ECM is unable to perform accurate air-fuel ratio con-
trol.

The main heated oxygen sensors include a heater which heats the zirconia element. The heater is controlled
by the ECM. When the intake air volume is low (the temperature of the exhaust gas is low) current flows to
the heater to heat the sensor for accurate oxygen concentration detection.

Ideal Air-Fuel Mixture

—

Atmosphere

Flange >
Platinum Electrode %
= Solid Electrolyte > -
(Zirconia Element) ‘g
Platinum Electrode 5
Heater O
c 1 Coating (Ceramic) \
|
Richer - Air Fuel Ratio - Leaner
—— Cover
Exhaust Gas
P21242 FI7210 A00027
DTC No. DTC Detecting Condition Trouble Area

After engine is warmed up, A/F sensor output* does not « Open or short in A/F sensor (bank 1, 2 sensor 1) circuit

change when conditions (a), (b), (c) and (d) continue for at * AJF sensor (bank 1, 2 sensor 1)

least 1.5 min: ¢ Air induction system

*: Output value changes at inside of the ECM only * Fuel pressure

P0125 (a) Engine speed: 1,500 rpm or more * Injector

(b) Vehicle speed: 40 - 100 km/h (25 - 62 mph) * Gas leakage on exhaust system

(c) Throttle valve is not fully closed ¢ PCV hose connection

(d) 140 sec. or more after starting engine *ECM
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

HINT:

After confirming DTC P0125, use the OBD Il scan tool or hand-held tester to confirm voltage output
of the A/F sensor (bank 1, 2 sensor 1) from the CURRENT DATA.

The ECM controls the voltage of the AFR+, AFL+, AFR- and AFL- terminals of the ECM to the fixed
voltage. Therefore, it is impossible to confirm the A/F sensor output voltage without the OBD Il scan
tool or hand-held tester.

OBD Il scan tool (excluding hand-held tester) displays the one fifth of the A/F sensor output voltage
which is displayed on the hand-held tester.

CONFIRMATION DRIVING PATTERN

Vehicle speed 20 sec. 20 sec. 20 sec.
or more or more or more
40 km/h
(24 mph) *3 *3 *3
ldling %2 *4 *4 *5
IG SW OFF
100 sec. 20 sec. 20 sec.
*1 or more or more or more 30 sec.

Y A52172
(@) Switch the hand-held tester from the normal mode to the check mode. (See page05-5 )x1
(b) Start the engine and let the engine idle for 100 seconds or more.*?2

(c) Drive the vehicle at 40 km/h (24 mph) or more for 20 seconds or more. %3

(d) Let the engine idle for 20 seconds or more. x4

(e) Repeat the procedure 3 and %4 three times.

(H Let the engine idle for 30 seconds.*5

() Check the O2 sensor output voltage.

HINT:

If a malfunction exists, the check engine warning light comes on.

NOTICE:

If the conditions on this test are not strictly followed, the malfunction will not be detected.
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)
WIRING DIAGRAM
ECM
)
Engine Room J/B
6 1 22
B 13 i B (E9) AFR+
1L
6
1 AIF
1 Sensor
(B1S1)
3 1 30
0, AIFHTR Engine 7
| E9 )} AFR-
‘/ i % Room R/B B —
5 2 4
(!) (!) :9 o
1 1 23
L W-B \ E9 J AFL+
AIF
4( 1B Sensor
(B2S1) 31
Engine (=0
E9 ) AFL-
AlFIRoom J/B —
3
=
oC1A @ HAFL
B-G BR 8
B-W —
1 (_E6 ] MREL
A A 1
: A V=
Engine J11J/C (E8 }E1
Room R/B BR
! I A
l
B-G —
FL MAIN BR
L
i | Battery BC EE
JT_
o = = *1: Shielded =
A61586
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 CHECK OTHER DTC OUTPUT(BESIDES DTC P0125)

YES> GO TO RELEVANT DTC CHART

2 READ VALUE OF A/FS(B1S1, B2S1)

(@ Warm up the A/F sensor with the engine speed at 2,500 rpm for approx. 90 sec.

(b) Read the voltage value of the A/F sensor on the screen of OBD Il scan tool or hand-held tester when
you perform all the following conditions.

HINT:

The voltage of the AFR+ or AFL+ terminal of the ECM is fixed at 3.3 V and the voltage of the AFR- or AFL-

terminal is fixed at 3.0 V. Therefore, it is impossible to check the A/F sensor output voltage at the terminals

(AFR+, AFL+/AFR-, AFL-) of the ECM.

Result:
Condition A/F Sensor Voltage Value
Engine idling
- - « Not remains at 3.30 V (0.660 V*)
Engine racing

*Not remains at 3.8 V (0.76 V*) or more
Driving at engine speed 1,500 rpm or more and vehicle « Not remains at 2.8 V (0.56 V*) or less

speed 40 km/h (25 mph) or more, and operate throttle valve | +. \when you use OBD Il scan tool (excluding TOYOTA hand-held tester)
open and close

HINT:

. During fuel enrichment, there is a case that the output voltage of the A/F sensor is below 2.8 V (0.56
V*), it is normal.

. During fuel cut, there is a case that the output voltage of the A/F sensor is above 3.8 V (0.76 V*), it
is normal.

. If the output voltage of the A/F sensor remains at 3.30 V (0.660 V*) even after performing all the above
conditions, the A/F sensor circuit may be open.

. If the output voltage of the A/F sensor remains at 3.8 V (0.76 V*) or more, or 2.8 V (0.56 V*) or less
even after performing all the above conditions, the A/F sensor circuit may be short.

*: When you use the OBD Il scan tool (excluding hand-held tester).

OK> Go to step 10

3 | CHECK CONNECTION OF PCV HOSE

NG> REPAIR OR REPLACE PCV HOSE
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DIAGNOSTICS -

SFI SYSTEM (1MZ-FE)

4 [CHECK HARNESS AND CONNECTOR(ECM - A/F SENSOR)

NG>

REPAIR OR REPLACE HARNESS AND
CONNECTOR

5 INSPECT AIR FUEL RATIO SENSOR(CHECK HEATER RESISTANCE)

+B HT

A52607

E O

(@)
(b)

Disconnect the air fuel ratio sensor.

Measure resistance between the terminals HT and +B of
the air fuel ratio sensor.

Resistance: 2.16 - 2.88 Q (20°C)

NG >

REPLACE AIR FUEL RATIO SENSOR

»

CHECK AIR INDUCTION SYSTEM (See page 11-1)

NG >

REPAIR OR REPLACE AIR INDUCTION SYSTEM

\‘

CHECK FUEL PRESSURE (See page 11-4)

NG >

REPAIR OR REPLACE FUEL SYSTEM

(o]

INSPECT FUEL INJECTOR ASSY (See page 11-7)

NG >

REPLACE FUEL INJECTOR ASSY

©

CHECK EXHAUST GAS LEAK

NG>

REPAIR OR REPLACE EXHAUST GAS
LEAKAGE POINT

REPLACE AIR FUEL RATIO SENSOR
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05-57

10

PERFORM CONFIRMATION DRIVING PATTERN (See page 05-52)

11

READ OUTPUT DTC(DTC P0125 OUTPUT AGAIN)

YES >

CHECK AND REPLACE ECM

12

CONFIRM VEHICLE RUNS OUT OF FUEL IN THE PAST

NO >

CHECK FOR INTERMITTENT PROBLEMS

[ves ]

DTC P0125 IS CAUSED BY RUNNING OUT OF FUEL
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DTC P0128 | THERMOSTAT MALFUNCTION

CIRCUIT DESCRIPTION

If the water temperature becomes 75°C (167 °F) or more, it is abnormal.
If not due to the thermostat malfunction, it is abnormal.

DTC No. DTC Detecting Condition Trouble Area
Condition (a), (b) or (c): ¢ Thermostat
0128 (a) After starting engine at 20°C (68°F) « Cooling system
(b) After engine is warmed up ¢ E.F.l. engine coolant temp. sensor
(c) THW < 75°C (167°F) *ECM
INSPECTION PROCEDURE
HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 |INSPECT THERMOSTAT (See page 16-12)

NG> REPLACE THERMOSTAT

2 CHECK OTHER DTC OUTPUT(BESIDES DTC P0128)

YES> GO TO RELEVANT DTC CHART

CHECK AND REPLACE ECM
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DIAGNOSTICS - SFISYSTEM (1MZ-FE) -

DTC P0136 | HEATED OXYGEN SENSOR CIRCUIT
MALFUNCTION(BANK1 SENSOR?2)

DTC P0156 | HEATED OXYGEN SENSOR CIRCUIT
MALFUNCTION (BANK2 SENSOR?2)

CIRCUIT DESCRIPTION
Refer to DTC P0125 on page 05-52 .

DTC No DTC Detecting Condition Trouble Area
Condition (a) and (b) continues for 60 secs. or more:
P0136 (a) Voltage output of oxygen sensor remains at 0.35 V or more, | « Oxygen sensor
P0156 or 0.55 V or less, during idling after engine is warmed up « Fuel trim malfunction
(b) Oxygen sensor output voltage amplitude is less than 0.3 V.

HINT:
After confirming DTC P0125, use the hand—held tester to confirm voltage output of the oxygen sensor (bank

1 sensor 2) from the CURRENT DATA.
If voltage output of the oxygen sensor (bank 1 sensor 2) is less than 0.1 V, oxygen sensor (bank 1 sensor

2) circuit may be open or short.

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author : Date : 212



05-60

DIAGNOSTICS - SFI SYSTEM (1MZ-FE)
WIRING DIAGRAM
Engine Room J/B
ECM
)
RIS o Joy b, b
E.F.I. 2 3 :___ =
ECU 2 L +B OX .
Relay
B-G 5(1C 3( 1B HT El
1 4
L 6
L (E8) Hr1B
Heated Oxygen
Engine Sensor (B2S2) r(il—| 29
Room B-W S (E9) ox28
1 \——
R/B ) 3 :
1 +B (0)4
B-G : HT El
W-B 1 4 v 5
& FL MAIN BR ‘\ ES ] HT2B
BR BR| BR
B-W A
- \ E6 ] MREL
i |Battery
BR
A A 1
A T2
BR‘ E8J) E1
A |J11J/C
BR
w
ED EF EF
*1: Shielded
> A61585
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INSPECTION PROCEDURE

NOTICE:

If the vehicle run out of fuel, the air-fuel ratio becomes LEAN and DTC P0125 will be recorded. and

the check engine warning light then comes on.

HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

1 |[CHECK OTHER DTC OUTPUT(BESIDES DTC P0136, P0156)

(@) Read the DTC using the hand-held tester or OBDII scan tool.
YES> GO TO RELEVANT DTC CHART

2 CHECK HARNESS AND CONNECTOR(ECM - OXYGEN SENSOR)

(@) Disconnect the oxygen sensor connector.

(b) Disconnect the ECM E9 connector.

(c) Check continuity between the terminals OX1B and OX2B
of the ECM connector and OX of the oxygen sensor con-
nector.

Resistance: 1 Q or less

(d) Check for short between the terminals OX1B, OX2B and
OX E1l E2 of the ECM connector.

Y AB6997 Resistance: 1 M Q or more

Bank 1
HT +B

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

A55005

3 |READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(OXIGEN
SENSOR)

(@) Connect the OBD Il scan tool or hand-held tester to the DLC3.
(b) Warm up the engine to normal operating temperature.
(c) Read the voltage output of the heated oxygen sensor when the engine is suddenly raced.
HINT:
Perform quick racing to 4,000 rpm 3 min. using the accelerator pedal.
Heated oxygen sensor output voltage: Alternates from 0.4 V or less to 0.6 V or more.
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OK CHECK THAT EACH CONNECTOR IS
PROPERLY CONNECTED

(e ]

REPLACE OXYGEN NO.2 SENSOR
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DTC P0141 | OXYGEN SENSOR HEATER CIRCUIT
MALFUNCTION (BANK 1 SENSOR 2)

DTC P0161 | OXYGEN SENSOR HEATER CIRCUIT
MALFUNCTION (BANK 2 SENSOR 2)

CIRCUIT DESCRIPTION
Refer to DTC P0125 on page 05-52 .

DTC No. DTC Detecting Condition Trouble Area
* When the heater operates, heater current exceeds 2.35 A . -
. . ; * Open or short in heater circuit of oxygen sensor
P0141 (2 trip detection logic) « Oxvaen sensor heater
P0161 e Heater current of 0.2 A or less when the heater operates Y8

*ECM

(2 trip detection logic)

HINT:

e Bank 1 refers to the bank that includes cylinder No. 1.

e Bank 2 refers to the bank that does not include cylinder No. 1.

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

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

WIRING DIAGRAM
Refer to DTC P0136 on page 05-59 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

1 INSPECT ECM

(@ Turn the ignition switch ON.
(b) Measure voltage between the terminals HT1B, HT2B and
HTlB HT2B E2 of the ECM connector.

e e Voltage: 9 - 14 V

‘W\Hﬂ%ﬂ%ﬂf%\

O FH

E2
v o OK > | CHECK AND REPLACE ECM
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2 INSPECT OXYGEN NO.2 SENSOR
(@) Disconnect the oxygen sensor connector.
(b) Measure resistance between the terminals HT and +B of
+B HT the oxygen sensor.
m Resistance: 11 - 16 Q (20°C)
4113
El OoX
le-4-2-D
A30590 A52108

NG >

REPLACE OXYGEN NO.2 SENSOR

3 | CHECK HARNESS AND CONNECTOR(ECM - OXYGEN SENSOR)

Bank 1 Bank 2
HT
1] 2
3[4]
OX E1 OX E1l
Y A56997
é = ——
flaausaus Aumaussmeaus
HT2B
Y A54408

(@)
(b)
(€)

(d)

Disconnect the oxygen sensor connector.

Disconnect the ECM E8 connector.

Check for open between the terminals HT of the oxygen
sensor connector and HT1B, HT2B of the ECM connec-
tor.

Resistance: 1 Q or less

Check for short between the terminals HT1B, HT2B and
E2 of the ECM connector.

Resistance: 1 M Q or more

NG>

REPAIR OR REPLACE HARNESS AND
CONNECTOR
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4 | CHECK HARNESS AND CONNECTOR(OXYGEN SENSOR - E.F.I. ECU RELAY)

6]
(1]

A59656

OoX E1 OX El

Y A56997

(@) Disconnect the battery negative (-) terminal.

(b) Disconnect the oxygen sensor connector.

(c) Check for open between the terminals 5 of the E.F.l. ECU
relay side connector and +B of the oxygen sensor con-
nector.

Resistance: 1 Q or less

NOTICE:

Do not insert the tester leads hard in the procedure (c), or

the holder may be damaged.

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

CHECK CHECK FOR ECM POWER SOURCE CIRCUIT
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DTC P0171 | SYSTEM TOO LEAN(FUEL TRIM)(BANK1)
DTC P0172 | SYSTEM TOO RICH(FUEL TRIM)(BANK1)

DTC P0174 | SYSTEM TOO LEAN (FUEL TRIM)(BANK2)
DTC P0175 | SYSTEM TOO RICH (FUEL TRIM)(BANK2)

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, triggering 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 form 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 de-
tected as a malfunction and the check engine warning (MIL) lights up.

DTC No. DTC Detecting Condition Trouble Area

« Air intake (hose loose)

« Fuel line pressure

« Injector blockage

When air fuel ratio feedback is stable after warming up engine, | ¢ Open or short in A/F sensor circuit

fuel trim is considerably in error on RICH side ¢ A/F sensor malfunction

(2 trip detection logic) ¢ Intake air flow meter

« E.FI. engine coolant temperature sensor
* Gas leakage on exhaust system

¢ PCV hose connection

PO171
P0174

¢ Air induction system

« Fuel line pressure

« Injector blockage

When air fuel ratio feedback is stable after warming up engine, | ¢ Open or short in A/F sensor circuit

fuel trim is considerably in error on LEAN side ¢ A/F sensor malfunction

(2 trip detection logic) ¢ Intake air flow meter

¢ E.FI. engine coolant temperature sensor
* Gas leakage on exhaust system

¢ PCV hose connection

P0172
PO175

HINT:
If the total of the short-term fuel trim value and long-term fuel trim value is within + 25 %, the system is func-
tioning normally.

WIRING DIAGRAM
Refer to DTC P0125 on page 05-52 .
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INSPECTION PROCEDURE

HINT:

Read freed frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

1 |CHECK AIR INDUCTION SYSTEM (See page 11-1)

NG> REPAIR OR REPLACE AIR INDUCTION SYSTEM

2 | CHECK CONNECTION OF PCV HOSE

NG> REPAIR OR REPLACE PCV HOSE

3 |INSPECT FUEL INJECTOR ASSY (See page 11-7)

NG> REPLACE FUEL INJECTOR ASSY

4 INSPECT INTAKE AIR FLOW METER SUB-ASSY (See page 10-2)

SUB-ASSY

NG> REPLACE INTAKE AIR FLOW METER

5 INSPECT E.F.l. ENGINE COOLANT TEMPERATURE SENSOR
(See page 10-2)

TEMPERATURE SENSOR

NG> REPLACE E.FR.l ENGINE  COOLANT

6 |CHECK FOR SPARK AND IGNITION (See page 18-1)

NG >| GO TO IGNITION SYSTEM
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7 | CHECK FUEL PRESSURE (See page 11-4)

NG >| GO TO FUEL SYSTEM

8 |[CHECK EXHAUST GAS LEAK

NG REPAIR OR REPLACE EXHAUST GAS
LEAKAGE POINT

9 |READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(AIR FUEL RATIO
SENSOR)

(@ Connect the OBD Il scan tool or hand-held tester to the DLCS3.
(b) Warm up the A/F sensor with the engine speed at 2,500 rpm for approx. 90 sec.
(c) Read the voltage value of the A/F sensor on the screen of OBD Il scan tool or hand-held tester when
you perform all the following conditions.
HINT:
The voltage of the AFR+ or AFL+ terminal of the ECM is 3.3 fixed the AFR- or AFL- terminal is 3.0 V fixed.
Therefore, it is impossible to check the A/F sensor output voltage at the terminals (AFR+, AFL+/AFR-, AFL-)
of the ECM.
Air fuel ration sensor output voltage:

Condition A/F Sensor Voltage value

Engine idling

« Not remains at 3.30 V (0.660 V*)

*Not remains at 3.8 V (0.76 V*) or more
Driving at engine speed 1,500 rpm or more and vehicle « Not remains at 2.8 V (0.56 V*) or less

speed 40 km/h (25 mph) or more, and operate throttle valve | +. \when you use OBD Il scan tool (excluding hand-held tester)
open and close

HINT:

. During fuel enrichment, there is a case that the output voltage of the A/F sensor is below 2.8 V (0.56
V*), it is normal.

. During fuel cut, there is a case that the output voltage of the A/F sensor is above 3.8 V (0.76 V*), it
is normal.

. If the output voltage of the A/F sensor remains at 3.30 V (0.660 V*) even after performing all the above
conditions, the A/F sensor circuit may be open.

. If the output voltage of the A/F sensor remains at 3.8 V (0.76 V*) or more, or 2.8 V (0.56 V*) or less
even after performing all the above conditions, the A/F sensor circuit may be short.

*: When you use the OBD Il scan tool (excluding hand-held tester).

OK> Go to step 11

Engine racing

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author : Date : 221



05-69

DIAGNOSTICS - SFISYSTEM (1MZ-FE)

10 | CHECK HARNESS AND CONNECTOR(ECM - A/F SENSOR)

HAFL(LH)
HAFR(RH)

AFL+(LH)
AFR+(RH)

AFL-(LH)
AFR-(RH)

A52189

A55005

OK

(@)
(b)
(€)

(d)

(e)

(f)

(@)

(h)

(i)

Disconnect the air fuel ratio sensor connector.
Disconnect the ECM E9 connector.

Check for open between the terminals HAFL of the ECM
connector and HAFL of the air fuel ratio sensor connector.
Resistance: 1 Q or less

Check for open between the terminals AFL+ of the ECM
connector and AFL+ of the air fuel ratio sensor connector.
Resistance: 1 Q or less

Check for open between the terminals AFL- of the ECM
connector and AFL- of the air fuel ratio sensor connector.
Resistance: 1 Q or less

Check for open between the terminals HAFR of the ECM
connector and HAFR of the air fuel ratio sensor connec-
tor.

Resistance: 1 Q or less

Check for open between the terminals AFR+ of the ECM
connector and AFR+ of the air fuel ratio sensor connector.
Resistance: 1 Q or less

Check for open between the terminals AFR- of the ECM
connector and AFR- of the air fuel ratio sensor connector.
Resistance: 1 Q or less

Check for short between the terminals HAFL, HAFR,
AFL+, AFR+, AFL-, AFR- and E2 of the ECM connector.
Resistance: 1 M Q or more

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

REPLACE AIR FUEL RATIO SENSOR

11 PERFORM CONFIRMATION DRIVING PATTERN (See page 05-52)

GO

12 READ OUTPUT DTC(DTC P0171,P0172,P0174 AND P0175 OUTPUT AGAIN)

NO

YES> CHECK AND REPLACE ECM

13 CONFIRM VEHICLE RUNS OUT OF FUEL IN THE PAST

YES

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DTC P0171, P0172, PO174 or PO175 IS CAUSED BY RUNNING OUT OF FUEL
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DTC P0300 | RANDOM/MULTIPLE CYLINDER MISFIRE
DETECTED

DTC P0O301 | CYLINDER 1 MISFIRE DETECTED

DTC P0302 | CYLINDER 2 MISFIRE DETECTED

DTC P0O303 | CYLINDER 3 MISFIRE DETECTED

DTC P0304 | CYLINDER 4 MISFIRE DETECTED

DTC P0O305 | CYLINDER 5 MISFIRE DETECTED

DTC P0306 | CYLINDER 6 MISFIRE DETECTED

CIRCUIT DESCRIPTION

Misfire: The ECM uses the crank 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.
When the misfire rate equals or exceeds the count indicating that the engine condition has deteriorated, 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. DTC Detecting Condition Trouble Area
« Open or short in engine wire
P0300 Misfiring of random 9ylinders is detected during any particular | « Connector connection
200 or 1,000 revolutions * Vacuum hose connection
* Ignition system
) ) ) o « Injector
For any pgrtlcular 200 revolutions for engl.ne, m|§f|r|ng is de- « Fuel pressure
P0301 tectgd which can cause catalyst overheating (This causes MIL « Intake air flow meter
P0302 to blink) .
P0303 *E.FIl englr.\e coolant temperature sensor
P0304 e Compression pressure
P0305 For any particular 1,000 revolutions of engine, misfiring is de- * Valve clearance
P0306 tected which causes a deterioration in emission (2 trip detec- | * Valve timing
tion logic) ¢ PCV hose connection
*ECM
HINT:

When the 2 or more codes for a misfiring cylinder are recorded repeatedly but no Random Misfire code is
recorded, it indicates that the misfires were detected and recorded at different times.
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WIRING DIAGRAM

Engine Room J/B

B-R fc IGN 110L
o
-R
Ignitio
Switch
71 W-R
3 IF3]|
W -R AM2
Engine Room R/B
B-G (1)
FL MAIN
f Battery
T
=

+B-R 2: (@ }l R E10 #20

-
D
No. 3 4
.B—R 2: :l W@#40 \@
No. 4
El D

ECM

Injector
1
B-R 2031 L f—\@tlo\@

(E10X

1Y #30

B-R R-L 2 #50
No. 5
5
B-R 1 G £10 #60
No. 6
W -B
£10 EO1
6
W -B £10 E02
\

~

J

A59742

CONFIRMATION DRIVING PATTERN

(@)
(b)
(c)
(d)

Connect the hand-held tester or OBD Il scan tool.

Record the DTC and the freeze frame data.
Use the hand-held tester to set to the check mode (See page 05-5).
Drive the vehicle several times with the engine speed, load and its surrounding range shown with the

ENGINE SPD, CALC LOAD in the freeze frame data or the MISFIRE RPM, MISFIRE LOAD in the data

list.

If you have no hand-held tester, turn the ignition switch OFF after the symptom is simulated the first time.

Then repeat the simulation process again.

HINT:
In order to memorize DTC of misfire, it is necessary to drive around MISFIRE RPM, MISFIRE LOAD in the
data list for the following period of time.

Engine speed

Time

Idling 3 minutes 30 seconds or more
1,000 rpm 3 minutes or more
2,000 rpm 1 minute 30 seconds or more
3,000 rpm 1 minute or more

(e)
(f)

Check whether there is misfire or not by monitoring DTC and the freeze frame data. After that, record

them.

Turn the ignition switch OFF and wait at least 5 seconds.
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INSPECTION PROCEDURE

HINT:

If is case that DTC besides misfire is memorized simultaneously, first perform the troubleshooting for
them.

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame data re-
cords the engine conditions when the malfunction is detected. When troubleshooting, it is useful for
determining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel
ratio was lean or rich, etc. at the time of the malfunction.

When the vehicle is brought to the workshop and the misfire is not occurred, misfire can be confirmed
by reproducing the condition or freeze frame data. Also, after finishing the repair, confirm that there
is no misfire. (See the confirmation driving pattern)

When either of SHORT FT #1, LONG FT #1, SHORT FT #2 or LONG FT #2 in the freeze frame data
is besides the range of =20 %, there is a possibility that the air-fuel ratio is inclining either to "rich” (-20
% or less) or "lean” (+20 % or more).

When COOLANT TEMP in the freeze frame data is less than 80°C (176°F), there is a possibility or
misfire only during warming up.

In the case that misfire cannot be reproduced, the reason may be because of the driving with lack or
fuel, the use of improper fuel, a stain of ignition plug, and etc.
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1 CHECK WIRE HERNESS, CONNECTOR AND VACUUM HOSE IN ENGINE ROOM

(@) Check the connection conditions of wire harness and connector.
(b) Check the disconnection, piping and break of vacuum hose.

NG REPAIR OR REPLACE, THEM CONFIRM THAT
THERE IS NO MISFIRE

2 | CHECK CONNECTION OF PCV HOSE

NG> REPAIR OR REPLACE PCV HOSE

3 INSPECT SPARK PLUG

B04941 A06102

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@)
(b)
(c)

(d)
(e)

Check electrode gap.

OK: 1.1 mm (0.043 in.)

Install the spark plug to the ignition coil, and connect the
ignition coil connector.

Disconnect the injector connector.

Ground the spark plug.

Check if spark occurs while engine is being cranked.
OK: Spark jumps across electrode gap.

NG> REPLACE SPARK PLUG
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05-75

4 INSPECT ECM

#30 #20 #10 #60

#50 #40 E2

(@ Turn the ignition switch ON.

(b) Measure the voltage between #10-#60 and E2 terminal
of the ECM connector.
Voltage: 9 - 14 V

HINT:

With the engine idling, check the waveform between terminals
#10 - #60 and EO1 of the ECM connector.

Y A53763
Injector Signal Waveform (Magnification)
10V i 10V I
/Division | 3 a /Division 3
S i
IARNRRERRN LARR : +H : bt T
_ | oy § \. \__4
N I I
GND | | GND S

100 msec./Division (Idling)

FI6588 F16538

1 msec./Division (ldling)

Injection duration

A00064

OK >

Goto step 7

5 |INSPECT FUEL INJECTOR ASSY(RESISTANCE) (See page 11-7)

H

O

NG >

REPLACE FUEL INJECTOR ASSY

6 |CHECK FUEL PRESSURE (See page 11-4)

NG >

REPAIR OR REPLACE FUEL SYSTEM

CHECK HARNESS AND CONNECTOR
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7 | INSPECT FUEL INJECTOR ASSY(INJECTION) (See page 11-7)

NG> REPLACE FUEL INJECTOR ASSY

8 INSPECT INTAKE AIR FLOW METER SUB-ASSY (See page 10-2)

NG REPAIR OR REPLACE INTAKE AIR FLOW
METER SUB-ASSY

9 INSPECT E.Fl. ENGINE COOLANT TEMPERATURE SENSOR (See page 10-2)

NG REPAIR OR REPLACE E.F.l. ENGINE COOLANT
TEMPERATURE SENSOR

CHECK COMPRESSION PRESSURE, VALVE CLEARANCE AND VAIVE TIMING
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DTC P0325 | KNOCK SENSOR1 CIRCUIT MALFANCTION
(BANK1)

DTC P0330 | KNOCK SENSORZ2 CIRCUIT MALFANCTION
(BANK2)

CIRCUIT DESCRIPTION

Each of knock sensor is fitted to the right bank and left bank of the cylinder block to detect engine knocking.
This sensor contains a piezoelectric element which generates a voltage when it becomes deformed, which
occurs when the cylinder block vibrates due to knocking. If engine knocking occurs, ignition timing is retarded
to suppress it.

DTC No. DTC Detecting Condition Trouble Area
No knock sensor 1 signal to ECM with engine speed between * Open or short in knock sensor 1 circuit
P0325 ¢ Knock control sensor 1 (looseness)
2,000 rpm and 5,600 rpm
*ECM
No knock sensor 1 signal to ECM with engine speed between * Open or short in knock sensor 2 circuit
P0330 * Knock control sensor 2 (looseness)
2,000 rpm and 5,600 rpm “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

ECM
4 N
Knock Control Sensor 1
(on Right Bank) * *
1 .—(—l)——l 1 :—g—l—)——. 1 | KNKR
— [ ; ; MEB1 . : (E9
PWo , B |
I 3 o
— L ___ [ ) ER1l [ B i 7]/;. E1l
Knock Control Sensor 2 |
(on Left Bank) ) I_g*_l_)_l 5 r(_*_l)_li 2 |k
”]ETL ETE »EB1] Wi (EY I w—
N s
= ., =7 U e
Al| BR 1
BR Al A BR @ E1l
\_ J
J11 J/IC
Y  *1: Shielded
A57001
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INSPECTION PROCEDURE

HINT:

DTC P0325 is for the right bank knock sensor circuit.

DTC P0330 is for the left bank knock sensor circuit.

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

CHECK KNOCK SENSOR CIRCUIT

A52111

KNKL  KNKR

A53763

(@)
(b)

Disconnect the wire from wire connector
Connect the terminals of the disconnected EB1 male con-
nector and EB1 female as follows.

Male connector = Female connector

Terminal 1 = Terminal 2

Terminal 2 = Terminal 1

A05134

(€)
(d)

Turn the ignition switch ON and push the OBD Il scan tool
or hand-held tester main switch ON.

After the engine is warmed up, perform quick racing to
4,000 rpm 3 times.

Result:

DTC same as when vehicle brought in

A P0325 — P0325 or P0O330 - P0330

DTC different to when vehicle brought in

B P0325 — P0330 or PO330 - P0325

(e)

Check the output waveform.

HINT:

Item Contents

Terminal KNKL, KNKR = E2

Equipment Set 0.5V/DIV, 1ms/DIV

After warming up the engine,
keep the engine speed 4,000 rpm.

Condition
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2 | CHECK HARNESS AND CONNECTOR(EB1 CONNECTER - ECM)

NG>

REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM

3 | CHECK HARNESS AND CONNECTOR(EB1 CONNECTER - KNOCK SENSOR)

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.

NG>

REPAIR OR REPLACE HARNESS AND
CONNECTOR

REPLACE KNOCK CONTROL SENSOR
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DTC P0335 | CRANKSHAFT POSITION SENSOR CIRCUIT
MALFANCTION

CIRCUIT DESCRIPTION

The crank position sensor (NE signal) consists of a magnet, iron core and pickup coil.

The NE signal plate has 34 teeth and is installed the crankshaft timing pulley. The NE signal sensor gener-
ates 34 signals at every engine revolution. The engine ECM detects the crankshaft angle and the engine
speed based on the NE signals, and the cylinder detection based on the combination of the G2 and NE sig-
nals.

DTC No. DTC Detecting Condition Trouble Area
No crank position sensor signal to ECM during cranking (2 trip | « Open or short in crank position sensor circuit
0335 detection logic) « Crank position sensor
No crank position sensor signal to ECM with engine speed 600 | * Crankshaft timing pulley
rpm or more (2 trip detection logic) *ECM

WIRING DIAGRAM

VVT Sensor RH ECM

Crank Position Sensor No. 1 (19 7 ' ~
11 L Y (Es )i+
O | & oo =

Crank Position Sensor

S . e T B
|
|
L

AT 19 34
I 1
2 : R, (E10] NE+
|

1
Ar—1ABR Fa
( E8 JE1

VVT Sensor LH BR
Crank Position Sensor No. 1 I_TI 5
vees Y E10]ve
26
@ VWL+b2 L-Y (E8)vva+
31
WL- ol LB Ea)Vve-

1*: Shielded

A57024
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INSPECTION PROCEDURE
HINT:
e Perform troubleshooting of DTC P0335 first. If no trouble is found, troubleshoot the following mechani-
cal systems.

 Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

1 |INSPECT CRANK POSITION SENSOR (See page 18-2)

(@) Check the output waveform.

NE+ Item Contents
Terminal CH1: NE+ = NE-
e et — Equipment Set 5V/DIV, 20ms/DIV
(HHmH)Hi‘i_i_i'm“i}w“) Condition During Cranking or idling
HINT:
The correct waveforms are as shown.
NE-
Y A53763

NE Signal Wave forms

e A B o= -

NG> REPLACE CRANK POSITION SENSOR

Y A61581

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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2 CHECK HARNESS AND CONNECTOR(ECM - CRANK POSITION SENSOR)

(C—))
AT =T\

AN

A52113

[——[ na [——1 nA

A54406

(@)
(b)
(€)

(d)

(e)

(f)

Disconnect the ECM E10 connector.

Disconnect the crank position sensor connector.
Check for open between the terminals NE+ of the ECM
connector and 1 of the crank position sensor connector.

Resistance: 1 Q or less

Check for short between the terminals NE+ and E2 of the

ECM connector.
Resistance: 1 M Q or more

Check for open between the terminals NE- of the ECM
connector and 2 of the crank position sensor connector.

Resistance: 1 Q or less

Check for short between the terminals NE- and E2 of the

ECM connector.
Resistance: 1 M Q or more

CONNECTOR

NG>

3 | CHECK SENSOR INSTLLATION(CRANK POSITION SENSOR)

i

K

TIGHTEN SENSOR

NG >

4 | CHECK CRANKSHAFT TIMING PULLEY

K

i

NG >

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author :
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REPLACE CRANKSHAFT TIMING PULLEY
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056H7-01

DTC

MALFUNCTION

P0340 | CAMSHAFT POSITON SENSOR CIRCUIT

CIRCUIT DESCRIPTION

The camshaft position sensor (VV1 signal) consists of a signal plate and a pick up coil. On the signal plate
for a cam position sensor, there are three convex on its outer circumference and it is fixed to the camshaft

timing gear.

When the camshatft turns, the convex of the signal plate and the air-gap over the pick up coil will switch, and
with this the magnetic field will change and generate electricity inside the pick up coil. In addition, VV2 signal
adopts a sensor using a signal plate and a magnetic resistance element. By switching the air-gap of the
signal plate and the sensor, ECM voltage will be converted to a rectangular move and output as a signal.
The NE signal plate has 34 teeth and is mounted on the crankshaft. The NE signal sensor generates 34
signals at every engine revolution. The ECM detects the crankshaft angle based on the G signal and the
actual crankshaft angel and the engine speed by the NE signal.

DTC No. DTC Detecting Condition Trouble Area
No crank position sensor No.1 signal to ECM during cranking « Open or short in camshaft position sensor circuit
0340 (2 trip detection logic) « Crank position sensor No.1
No crank position sensor No.1 signal to ECM with engine » Camshaft timing gear
speed 600 rpm or more *ECM

WIRING DIAGRAM
Refer to DTC P0335 on page 05-80 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 |INSPECT CRANK POSITION SENSOR (See page 18-2)

(@ Check the output waveform.

W1+ VV2-

A53763

CH14%

/\/ GND

L]

CHZj

«@m G\D

Y65t E S ES306-REPAIRM
PAH

AB1582
414011\

LRMAG.

ANLAL
ZUUZ TCAOS CoOoOUU T NIVIRINOAE (NVITTTO)

Author :

Date :

VV2+ Item Contents
. CH1: W1+ NE-
Terminal )
H—,Eﬁﬁm—ﬁzaﬂﬁ——ﬁ,ﬁrﬁzﬁ CH2: VV2+ = VV2-
HIHII\II\H”HH_I HE Equipment Set 5V/DIV, 20MS/DIV
I TTTTT AT TTTTAIN 1T 1]
3 / ) / Condition During Cranking or idling
\?‘( HINT:
The correct waveforms are as shown.
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NG> REPLACE CRANK POSITION SENSOR

2 CHECK HARNESS AND CONNECTOR(ECM - CRANK POSITION SENSOR NO.1)
(@) Disconnect the ECM E8 and E10 connector.
— (b) Disconnect the crank position sensor No.1 connector.
(c) Check for continuity between terminals shown in the il-
lustration and table.
Standard (check for open) :
Crank position ECM
EN VV2+ Sensor position sensor No.1 Connector Continuity
Connector terminal terminal
VV2- Bank 1 W1+ W1+ Continuity
A57021
Bank 1 NE- NE- Continuity
Bank 2 VC VC Continuity
Bank 2 VVL+ VV2+ Continuity
Bank 2 VVL- VV2- Continuity
(Check for short)
Crank position ECM
Sensor position sensor No.1 Connector Continuity
Connector terminal terminal
Bank 1 VV1+ E2 No Continuity
Bank 1 NE- E2 No Continuity
Y A57020 Bank 2 VvC E2 No Continuity
Bank 2 VVL+ E2 No Continuity
Bank 2 VVL- E2 No Continuity
NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

3 | CHECK SENSOR INSTLLATION(CRANK POSITION SENSOR NO.1)

TIMING GEAR

NG> TIGHTEN SENSOR. REPLACE CAMSHAFT

4 | CHECK CAMSHAFT TIMING PULLEY

NG> REPLACE CAMSHAFT TIMING PULLEY

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS - SFISYSTEM (1MZ-FE) osMAss
DTC P0420 | CATALYST SYSTEM EFFICIENCY BELOW
THRESHOLD (BANK1)
DTC P0430 | CATALYST SYSTEM EFFICIENCY BELOW
THRESHOLD (BANK2)

CIRCUIT DESCRIPTION

The ECM observes the waveform of the heated oxygen sensor located behind the catalyst to determine
whether the catalyst performance has deteriorated.
If the catalyst is functioning normally, the waveform of the heated oxygen sensor located behind the catalyst
switches back and forth between rich and lean much more slowly.

When the waveform of the heated oxygen sensor located behind the catalyst alternates flutteringly between
rich and lean, it indicates that catalyst performance has deteriorated.

=
2 e

Waveform of
A/F Sensor

A\

pd
Q
3
=
0O
2
QD
<
2}
—

Waveform of Heated Oxygen
Sensor behind Catalyst

G

Lﬁzi

E
f;

Abnormal Catalyst

If

A
(=

f

=2
YyA01674
DTC No. DTC Detecting Condition Trouble Area
After engine and catalyst are warmed up, and while vehicle is * Gas leakage on exhaust system
P0420 driven within set vehicle and engine speed range, waveform of | ¢ A/F sensor (bank 1 sensor 1)
heated oxygen sensor (bank 1 sensor 2) alternates flutteringly | ¢ Heated oxygen sensor (bank 1 sensor 2)
between rich and lean (2 trip detection logic) ¢ Exhaust manifold
After engine and catalyst are warmed up, and while vehicle is * Gas leakage on exhaust system
P0430 driven within set vehicle and engine speed range, waveform of | ¢ A/F sensor (bank 2 sensor 1)
heated oxygen sensor (bank 2 sensor 2) alternates flutteringly | ¢ Heated oxygen sensor (bank 2 sensor 2)
between rich and lean (2 trip detection logic) ¢ Exhaust manifold
2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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CONFIRMATION ENGINE RACING PATTERN

Engine Speed

(€) (d)

3,000 rpm e —G |,...,
2,000 rpmM - c oo ] _—

b

Idling 4--< () {G I
@)

IG SW OFF -

Warmed up 3min.orso | 2sec| 25

Check

Time

A00479

(@)
(b)
(c)
(d)

INS

Connect the OBD Il scan tool or hand-held tester to the DLCS3.
Start engine and warm it up with all the accessories switched OFF until the water temperature is stable.
Race the engine at 2,500 - 3,000 rpm for about 3 min.
When racing the engine at 3,000 rpm for 2 sec. and 2,000 rpm for 2 sec. alternately, check the wave-
form of the heated oxygen sensor (bank 1 sensor 2).

PECTION PROCEDURE

HINT:
Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1

CHECK OTHER DTC OUTPUT (BESIDES DTC P0420, P0430)

(@)

Read the DTC using the hand-held tester or OBD Il scan tool.

YES >

GO TO RELEVANT DTC CHART

O

2

CHECK EXHAUST GAS LEAK

NG >

REPAIR OR REPLACE

3

CHECK AIR FUEL RATIO SENSOR (BANK1, 2 SENSOR1) (See page 12-1)

NG>

REPAIR OR REPLACE AIR FUEL RATIO

SENSOR

2002

LEXUS ES300 REPAIR MANUAL (RM911U)

Author : Date :
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4 | CHECK OXYGEN NO.2 SENSOR (BANK1, 2 SENSOR?2) (See page 12-6)

NG >

REPAIR OR REPLACE OXYGEN NO.2 SENSOR

REPLACE EXHAUST PIPE ASSY CENTER

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author :

Date :
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SYSTEM LEAK DETECTED (SMALL LEAK)

DIAGNOSTICS - SFISYSTEM (1MZ-FE) 0560K-04
DTC P0440 | EVAPORATIVE EMISSION CONTROL
SYSTEM MALFUNCTION
DTC P0442 | EVAPORATIVE EMISSION CONTROL

CIRCUIT DESCRIPTION

The vapor pressure sensor, VSV for canister closed valve (CCV) and VSV for pressure switching valve are
used to detect abnormalities in the evaporative emission control system.
The ECM decides whether there is an abnormality in the evaporative emission control system based on the
vapor pressure sensor signal.
DTC P0440 or P0442 is recorded by the ECM when evaporative emissions leak from the components within
the dotted line in Fig. 1 below, or when the vapor pressure sensor malfunctions.

Fig. 1

ECM

/

(5)-3

|
|
|
|
:
|
Pressure |
|
|
1
|
1
|
|
|

(10)

(8)

Charcoal Canister

4

Fuel Tank

Vapor Pressure

— VSV for Sensor
VSV Switching
for EVAP ft——— Valve Fuel Tank Over

(1) Fill Check Valve

e e e e e e e e e o e o e e e o e o e e e e e e e e e

A10140

Author : Date :

241



05-89

DIAGNOSTICS - SFISYSTEM (1MZ-FE)
Open Open
VSV for CCV
|_ Closed

VSV for Closed Open j Closed
Pressure Switching Valve |_ |—

Open i Open

VSV for EVAP Closed | : Closed

b

P0441 i P0440, P0442:  P0446
Cold Start Negative Tank & Canister VSV for Pressure
ECT/IAT near same temp. Pressure Leak Check Switching Valve, CCV
Y Occurs Testing A14661

After purge operation, the VSV for EVAP is turned off sealing the vacuum in the system and the ECM begins
to monitor the pressur increase. Some increase in normal. A very rapid, sharp increase in pressure indicates
a leak in the EVAP system and sets the DTC P0440.

A pressure rise just above normal indecates a very small hole and will set the DTC P0442.

DTC No. DTC Detecting Condition Trouble Area

¢ Hose or tube cracked, hole, damaged or loose seal ((3) in
Fig. 1)

« Fuel tank cap incorrectly installed

« Fuel tank cap cracked or damaged

¢ Vacuum hose cracked, holed, blocked, damaged or discon-
nected ((1) or (2) in Fig. 1)

After cold starting and when generating certain swift pressure « Fuel tank cracked, holed or damaged

P0440

PO442 value in fuel tank enabling not to hold that value (2 trip detec- e Charcoal canister cracked, holed or damaged
tion logic) * Open or short in vapor pressure sensor circuit
* VSV for CCV

* VSV for EVAP

« VSV for pressure seitching valve

* Vapor pressure sensor

« Fuel tank over fill check valve cracked or damaged
*ECM
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WIRING DIAGRAM
Vapor Pressure Sensor ECM
)
4 6 18
€ Y AT SYT2 Y  (E10ve
2 21
2 P S P (E6) PTNK
9 10 28
1 -
— BR _ wWiAs}—ER—yyTo—BRY BR_E19)e2
Engine Room J/B
From 5 6 VSV for EVAP 1
Battery E.F.I. \0 B-W B-wW @ LG =
—»—M o—tO 1K ES]EVP1
A 5 3 1 2 —
1C B-R
4
E.F.. >(2G VSV for CCV 12
ECU Relay Driver [ B-W L (E8)ccv
Side J/B 2 1
17( 2K
5 3 1 4
2 1 B-R V. \ V. /=
1C o) 1B 2@1 D1 (E6) TBP
VSV for Pressure
\W-B Switching Valve
D B-W 8
{_E6] MREL
- —
v A62013

CONFIRMATION READINESS TEST

1. First Trip Procedure

(@ Vehicle must be cold, ambient temperature approximate-
ly between 50°F - 95°F.

(b) Intake Air Temp. (IAT) and Engine Coolant Temp. (ECT)
sensor almost same value.

READINESS TESTS (c) Clear D_TC S _ )
ISFIRE MON AL . Disconnecting the battery terminals or EFI fuse.
MISFIRE MON...... ... ... .. . . .
FUEL Svs MoN. T AVATL . Readiness tests will show INCMPL (incomplete).
ool Rl (d) Drive the vehicle according to LA#4 drive cycle. Note the
HTD CAT EVAL............... NAA state of Readiness Tests. They will change to COMPL as
EVAP EVAL...uvrennnrn... INCMPL . . :
ond ALR EVAL . ... N the evaluation monitors operate and if the system passes.
AC BEVAL. ..o e M A i i i
06 BT Ay This procedure may take approximately 20 minutes or
Q25 HTR EVAL. ........... THCMPL more.
EGR EVAL......... ... ... INCMPL

A53796
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RFEADINESS TESTS

MISFIRE MOM.....coveena.. AVAIL
FUEL SYS MOM............. AVAIL
COMP MOM. .. i i AVAIL
CAT EVAL. ..ot COMPL
HTD CAT EVAL. ... ... ... ... .. MN/A
EVAP EVAL. .. vivi i COMPL
2nd AIR EVAL .. .. ... .. .. ... NAA
f/C EVAL. .o e MoA
G258 EVAL ..o i i COMPL
028 HTR EVAL. .. ... covun.. COMPL
EGR EVAL. ... .oiiiiinnnnn COMPL
A53797
MOM-CONTIMUOUS TESTS
Times0l CIDSOL............ Pass
Time$02 CIDF0!............ Pass
Time$02 CIDB02............ Pass
Time$02 CIDS03............ Pass
Time$02 CIDS04. . ... ... ... Pass
Time$04 CID200. . .......... Pass
Time®0d CIDE02............ Pass
Time%05 CID$O1............ Pass
Time$06 CID$0L............ Pass
Time207 CID$0!............ Pass
A53798
READINESS TESTS
MISFIRE MON......vvvuunn. AVAIL
FUEL SYS MON............. AVAIL
COMP MON....ovevereannnns AVAIL
CAT EVAL. ... COMPL
HITD CAT EVAL . ..o vivveann.. N/A
EVAP EVAL....covveennunn INCMPL
2nd AIR EVAL. ... ...t NAA
AC EVAL. Lo NAA
028 EVAL. . ..o viiiieinnn COMPL
025 HTR EVAL. ... .. ... .. COMPL
EGR EVAL ... ot iii i MNAA
A53799
NON-CONTINUQUS TESTE
Times0! CIDE0OL. ... .. ..., Pass
Time$02 CIDB0L ... .. ... Fail
Time®02 CIDS02. .. ......... Fail
Time$02 CIDE03. ........... Fail
Time$02 CIDBEO4. ... ... ... Fail
Time20d4 CIDSOO. ... .. ... ... Pass
Times0d CIDSD2............ Pass
Time$05 CIDROL............ Pass
Time$06 CIDEOL............ Pass
Time®07 CID30L. ... .. ... .. Pass
A53800

NOTICE:

Do not shut off the engine - the results will be invalid.

2. Pass Condition - No Problem Found by the ECM
If the EVAP evaluation monitor shows COMPL, go to the Non-
Continuous Test screen.

NOTICE:

Do not shut off the engine - the results will be invalid.

(1)
(2)

To get there, go to Advanced OBD II, Onboard
Tests, Non-continuous Tests.

If all of the tests in the time $02 category Tests show
Pass, the evaluation monitor has operated and no
problem was detected.

3. Fail Condition - Problem Detected by the ECM
If the EVAP evaluation monitor shows INCMPL, go to the Non-
Continuous Test screen.

(1)

(2)

If all Tests show Pass, the following may have oc-
curred.
«  The EVAP evaluation monitor did not oper-
ate.
. The EVAP evaluation monitor did not finish.
«  The ECM withheld judgement.
If one or more of the tests in the time $02 category
show Fail, the EVAP evaluation monitor did operate
and the ECM detected a problem.
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DIAGNOSTICS SFI SYSTEM (IMZ-FE)
(3) Go to Continuous Tests screen. This is the only
CONTINUDUS TESTZ , . . .
ECU: $10 (Ensine) place DTC's are listed for the first trip.
Number of Tests: 3 NOTICE

P0440
EVAP Control Sustem Malfunction

POd4d1
EVAP Control Sustem Incovvect
Purge Flow

PO44e
EVAP Control Sustem Vent Control
Civcuit Malfunction

A53801

The DTC listed may not be valid. A second trip is needed
to confirm the DTC.

4.  Second Trip Procedure
READINESS TESTS . . .
(@ Vehicle must be cold, ambient temperature approximate-
MISFIRE MOM. ... ... ..., AVATL ° °
FUEL SYS MOMN............. AVAIL ly between 50°F - 95°F.
COMP MOM. .. e i e i i AVAIL (b) Go to Readiness Tests screen.
CAT EVAL. ... .o it COMPL K . . .
HTD CAT EVAL............... N/A (c) Drive the vehicle according to LA#4 drive cycle. Note the
EVAP EVAL. ... oo i COMPL . : :
Srd AR VAL ..t T iy state of EVAP evaluation monitor. This procedure may
AsC EVAL. ..o N/ take approximately 20 minutes or more.
025 EVAL. . tvieeinannnns. COMPL NOTICE
028 HTR EVAL . ............ COMPL .
EGREVAL. . -vreerrererss COPL | ss7e7| Do not shut off the engine - the results will be invalid.

(d) If Readiness Tests changes to COMPL, the EVAP evalua-

CONTINUOUS TESTE

ECU: $10 (Ensine) tion monitor has operated. Check for any stored DTC's.
Number of Tests: 3 « IfaDTC has stored, the problem has been detected
g‘sggﬂc:ontml Sustem Malfunction and confirmed by the ECM.

. . If no DTC was found, the EVAP monitor operated
EVAP Control Sustem Incorvect but no problem was detected.

Purge Flow

PO44e
EVAP Control Sustem Vent Control
Civrcuit Malfunction

A53801

INSPECTION PROCEDURE
HINT:

If DTC P0441, P0446, P0450 or P0451 is output after DTC P0440 or P0442, first troubleshoot DTC
P0441, P0446, P0450 or P0451. If no malfunction is detected, troubleshoot DTC P0440 or P0442 next.
Ask the customer whether, after the MIL came on, the customer found the fuel tank cap loose and tight-
ened it. Also ask the customer whether the fuel tank cap was loose when refuelling. If the fuel tank cap
was loose, it was the cause of the DTC. If the fuel tank cap was not loose or if the customer was not
sure if it was loose, troubleshoot according to the following procedure.

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

When the ENGINE RUN TIME in the freeze frame data is less than 200 seconds, carefully check the
vapor pressure sensor.
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1 PERFORM ACTIVE TEST BY HAND-HELD TESTER

5 : g
VSV is OFF

A52140 A63484

P VSV is OFF VSV is ON

A12540

VSV is OFF as2143

(@)
(b)
(c)
(d)

(e)

()
(@)

(h)
(i)

Select the ACTIVE TEST mode on the hand-held tester.
Disconnect the vacuum hose from the VSV for the EVAP.
Start the engine.

Select the item "EVAP VSV(ALONE)” in the ACTIVE
TEST and operate the VSV for EVAP.

When the VSV for the EVAP is operated by the hand-held
tester, apply the disconected hose to your finger to check
the suction.

Result:

VSV is ON: Disconnected hose sucks.

VSV is OFF: Disconnected hose does not suck.

Select the item "CAN CTRL VSV” in the ACTIVE TEST
and operate the VSV for CCV.

Check the VSV for CCVoperation when it is operated by
the hand-held tester.

Result:

VSV is ON: Disconnected hose sucks.

VSV is OFF: Disconnected hose does not suck.

Select the item "TANK BYPASS VSV” in the ACTIVE
TEST and operate the VSV for pressure switching valve.
Check the VSV for pressure switching valve operation
when it is operated by the hand-held tester.

Result:

VSV is ON: Disconnected hose sucks.

VSV is OFF: Disconnected hose does not suck.

NG >

REPAIR OR REPLACE
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2 | PERFORM ACTIVE TEST BY FOR EVAPORATIVE EMISSIONS LEAK(EVEP SYS
CHECK)

(@ Connect the hand-held tester to the DLC3.
(b) Select the "EVAP SYS CHECK” mode on the hand-held tester.
(c) Perform "EVAP SYS CHECK".

DISPLAY:
A B C
Scantool detecs a leak Scantool detects a leak Scantool does not detect a leak
on the fuel tank side. on the canister side. in the EVAP system.

B > Goto step 7

C >|CHECK VACUUM HOSES

L ]

3 |INSPECT FUEL TANK CAP ASSY(TOYOTA GENUINE PARTS) (See page 12-6)

(@) Replace to toyota genuine parts.
(b) After replace, perform "EVAP SYS CHECK” by hand-held tester. (Go to step 2.)

OK> Goto step 4

(e ]

REPLACE TO TOYOTA GENUINE PARTS

4 | CHECK THAT FUEL TANK CAP IS CORRECTLY INSTALLED

(@ Correctly install fuel tank cap.
(b) After install, perform "EVAP SYS CHECK” by hand-held tester. (Go to step 2)

OK> Gotostep 5

(e ]

CORRECTLY INSTALL FUEL TANK CAP

5 |INSPECT FUEL TANK CAP ASSY (See page 12-6)

(@) Replace to fuel tank cap assy.
(b) After replace, perform "EVAP SYS CHECK” by hand-held tester. (Go to step 2)

OK> Go to step 6

(e ]

Author : Date :
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REPLACE FUEL TANK CAP ASSY

6 INSPECT FUEL TANK INLET PIPE SUB-ASSY

(@) Remove the fuel tank cap.
(b) Visually inspect the fuel inlet pipe for damage.

NG> REPLACE FUEL TANK INLET PIPE SUB-ASSY

(1) Replace to fuel tank inlet pipe sub-assy.
(2) After replace, perform "EVAP SYS CHECK” by
hand-held tester. (Go to step 2.)

REPAIR OR REPLACE VACUUM HOSES(VAPOR PRESSURE SENSOR - FUEL TANK, FUEL TANK
- VSV FOR PRESSURE SWITCHING VALVE)

(c) Repair or replace to fuel tank cap assy.
(d) After repair or replace, perform "EVAP SYS CHECK” by hand-held tester. (Go to step 2)

7 | CHECK FUEL HOSE(VSV FOR PRESSURE SWITCHING VALVE - CHARCOAL
CANISTER)

(@) Check for proper connection of the fuel tank and fuel EVAP pipe (See page 12-1 ), fuel EVAP pipe and
fuel tube under the floor, fuel tube under the floor and charcoal canister.
(b) Check the hose and tube for cracks, hole and damage.

NG> REPAIR OR REPLACE

8 |[CHECK CHARCOAL CANISTER ASSY (See page 12-6)

NG> REPLACE CHARCOAL CANISTER ASSY
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9 INSPECT ECM(CHECK VOLTAGE)

(@ Turn the ignition switch ON.

vC (b) Measure the voltage between terminals VC and E2 of the
ECM connector.
IV\‘I II I‘Il\ II Il\}lrl ‘\ Il\‘l Jl \‘I \l I‘I‘{Vyll\ ‘I \ll‘l II I‘\\I VOItage 45 ) 55 V
\H I

v As3763 NG >| CHECK AND REPLACE ECM

10 INSPECT ECM(CHECK VOLTAGE)

(@ Remove the fuel tank cap.

(b)  Turn the ignition switch ON.

(c) Measure the voltage between terminals PTNK of the
— ——— ECM E6 connector and E2 of the ECM E10 connector.

FEe=sve=c——sve—ove——cwec—cw=——=\
e e ad sdeces IO dcee s e Voltage: 3.0 - 3.6 V

Tl

Y A53769

(e ]

11 CHECK HARNESS AND CONNECTOR(VAPOR PRESSURE SENSOR - ECM)

OK> Go to step 12

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

REPLACE VAPOR PRESSURE SENSOR ASSY

12 | CHECK FUEL TANK AND FUEL TANK OVER FILL CHECK VALVE FOR CRACKS
AND DAMAGE

NG> REPLACE FUEL TANK ASSY

IT IS LIKELY THAT VEHICLE USER DID NOT PROPERLY CLOSE FUEL TANK CAP
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DIAGNOSTICS - SFISYSTEM (1MZ-FE) gs6OM06
DTC P0441 | EVAPORATIVE EMISSION CONTROL
SYSTEM INCORRECT PURGE FLOW
DTC P0446 | EVAPORATIVE EMISSION CONTROL

SYSTEM VENT CONTROL MALFUNCTION

CIRCUIT DESCRIPTION

The vapor pressure sensor, VSV for canister closed valve (CCV), VSV for pressure switching valve are used
to detect abnormalities in the evaporative emission control system.

The ECM decides whether there is an abnormality in the evaporative emission control system based on the
vapor pressure sensor signal.

DTCs P0441 and P0446 are recorded by the ECM when evaporative emissions leak from the components
within the dotted line in Fig. 1 below, or when there is a malfunction in either the VSV for EVAP, the VSV for
pressure switching valve, or in the vapor pressure sensor itself.

Fig. 1

ECM

Vapor Pressure

VSV for
ccv
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o

Sensor

VSV for
Pressure

Fuel Tank Over

—=19][] L/
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I
!
!
|

b |
|
:

Switching Valve !
g(z) (1) Fill Check Valve |
I
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I

|
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|

I

I

I

|

I
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|
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i
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Open Open
VSV for CCV I_
Closed !

VSV for Closed B Open Closed
Pressure Switching Valve ¥ —

Open i Open

VSV for EVAP Closedl ; Closed

.
[P (P R U N ————

}

P0441  :  P0440 P0446
Cold Start Negative ' Tank & Canister' VSV for Pressure
ECT/IAT near same temp. Pressure Leak Check Switching Valve, CCV
v Occurs Testing A54287

P0441:

The ECM closes the CCV and opens the VSV for pressure switching valve causing vacuum to increase in
the entire EVAP system.

The ECM continues to operate the VSV for EVAP until the vacuum is increased to a specified point at which
time the ECM closes the VSV for EVAP.

If the vacuum did not increase, or if the vacuum increased beyond the specified limit, the ECM judges the
VSV for EVAP and related components to be faulty.

P0446:

When the vapor pressure rises to a specified point, the ECM opens the VSV for CCV. Pressure will increase
rapidly because of the air allowed into the system. No increase or an increase below specified rate of pressre
increase indicates a restriction on the air inlet side.

The ECM closes the VSV for pressure switching valve. This action blocks air entering the fuel tank side of
system. The pressure rise on the fuel tank side is no longer as great.

If there was no change in pressure, the ECM will conclude the VSV for pressure switching valve did not close.

DTC No. DTC Detecting Condition Trouble Area
Pressure in charcoal canister and fuel tank does not drop dur- | *Vacuum hose cracks, holed blocked, damaged or discon-
ing purge control (2 trip detection logic) nected ((1), (2), (3), (4, (5), (6), (7), (8), (9), (10) and (11) in
P0441 Fig. 1)

During purge cut-off, negative pressure incoming in the char- « Fuel tank cap incorrectly installed

coal canister and fuel tank will not stop. (2 trip detection logic) * Open or short in vapor pressure sensor circuit
* Vapor pressure sensor

¢ Open or short in VSV circuit for EVAP

* VSV for EVAP

* Open or short in VSV circuit for CCV

When VSV for pressure switching valve is turned OFF, pres- * VSV for CCV

P0446 sure in fuel tank is maintained at atmospheric pressure (2 trip | * OPen or short in VSV circuit for pressure switching valve
detection logic) VSV for pressure switching valve

* Fuel tank cracked, holed or damaged

When VSV for CCV is ON, pressure in charcoal canister and « Charcoal canister cracked, holed or damaged
fuel tank is maintained at atmospheric pressure (2 trip detec- « Fuel tank over fill check valve cracked damaged
tion logic) *ECM

When VSV for pressure switching valve is ON, ECM judges
that there is no continuity between vapor pressure sensor, fuel
tank and charcoal canister (2 trip detection logic)
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05-99
SFI SYSTEM (IMZ-FE)

WIRING DIAGRAM
Refer to DTC P0440 on page 05-88 .

INSPECTION PROCEDURE
HINT:

. If DTC P0441, P0446, P0450 or P0451 is output after DTC P0440 or P0442 first troubleshoot DTC
P0441, P0446, P0450 or PO451. If no malfunction is detected, troubleshoot DTC P0440 or P0442 next.

. Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

«  When the ENGINE RUN TIME in the freeze frame data is less than 200 seconds, carefully check the

vapor pressure sensor.

Hand-held Tester:

1 PERFORM ACTIVE TEST BY HAND-HELD TESTER

,—«r‘ | g
VSV is OFF

A52140

P VSV is OFF VSV is ON

A12540

VSV is OFF as2143

(@)
(b)
(c)
(d)

(e)

()
(@)

(h)
(i)

Select the ACTIVE TEST mode on the hand-held tester.
Disconnect the vacuum hose from the VSV for the EVAP.
Start the engine.

Select the item "EVAP VSV(ALONE)” in the ACTIVE
TEST and operate the VSV for EVAP.

When the VSV for the EVAP is operated by the hand-held
tester, apply the disconnected hose to your finger to
check the suction.

Result:

VSV is ON: Disconnected hose sucks.

VSV is OFF: Disconnected hose does not suck.

Select the item "CAN CTRL VSV” in the ACTIVE TEST
and operate the VSV for CCV.

Check the VSV for CCVoperation when it is operated by
the hand-held tester.

Result:

VSV is ON: Disconnected hose sucks.

VSV is OFF: Disconnected hose does not suck.

Select the item "TANK BYPASS VSV” in the ACTIVE
TEST and operate the VSV for pressure switching valve.
Check the VSV for pressure switching valve operation
when it is operated by the hand-held tester.

Result:

VSV is ON: Disconnected hose sucks.

VSV is OFF: Disconnected hose does not suck.
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NG> REPAIR OR REPLACE

2 PERFORM ACTIVE TEST BY FOR EVAPORATIVE EMISSIONS LEAK

(@) Connect the hand-held tester to the DLC3.
(b) Select the "EVAP SYS CHECK” mode on the hand-held tester.
(c) Perform "EVAP SYS CHECK".

DISPLAY:
A B C
Scan tool detects a leak Scan tool detects a leak Scan tool does not detect a leak
on the fuel tank side. on the canister side. in the EVAP system.

B > Goto step 7

C >|CHECK VACUUM HOSES

L ]

3 | CHECK FUEL TANK CAP ASSY(TOYOTA GENUINE PARTS)

(@) Replace to Toyota genuine parts.
(b) After replace, perform "EVAP SYS CHECK” by hand-held tester. (Go to step 2.)

OK> Gotostep 4

(e ]

REPLACE TO TOYOTA GENUINE PARTS

4 | CHECK THAT FUEL TANK CAP IS CORRECTLY INSTALLED

(@) Correctly install fuel tank cap.
(b) Atfter install, perform "EVAP SYS CHECK” by hand-held tester. (Go to step 2.)

OK> Gotostep 5

(e ]

CORRECTLY INSTALL FUEL TANK CAP

5 |INSPECT FUEL TANK CAP ASSY (See page 12-6)

(@) Replace to fuel tank cap assy.
(b) After replace, perform "EVAP SYS CHECK” by hand-held tester. (Go to step 2.)

OK> Go to step 6

(e ]

REPLACE FUEL TANK CAP ASSY

Author : Date :
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05-101

6 | CHECK FUEL TANK INLET PIPE SUB-ASSY (FOR DAMAGE)

(@) Remove the fuel tank cap.

(b) Visually inspect the fuel inlet pipe for damage.
1)
2)

(c) Repair or replace to fuel tank cap assy.

Replace to fuel tank inlet pipe sub-assy.

After replace, perform "EVAP SYS CHECK” by

hand-held tester. (Go to step 2)

(d) After repair or replace, perform "EVAP SYS CHECK” by hand-held tester. (Go to step 2)

NG >

REPLACE FUEL TANK INLET PIPE SUB-ASSY

PRESSURE SWITCHING VALVE)

REPLACE VACUUM HOSES (VAPOR PRESSURE SENSOR - FUEL T ANK, FUEL TANK - VSV FOR

CANISTER)

7 CHECK FUEL HOSE (VSV FOR PRESSURE SWITCHING VALVE - CHARCOAL

NG >

REPAIR OR REPLACE

8 | CHECK EACH VSV CONNECTOR FOR LOOSENESS AND DISCONNECTION

NG>

REPAIR OR CONNECT VSV AND SENSOR

CONNECTOR

9 | CHECK VACUUM HOSES(8,9,10 AND 11 IN CIRCUIT DESCRIPTION)

(@) Check that the vacuum hose is connected correctly.
(b) Check the vacuum hose for looseness and disconnection.
(c) Check the vacuum hose for cracks, hole, damage and blockage.

NG >

REPAIR OR REPLACE
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10 INSPECT ECM(CHECK VOLTAGE)

(@ Turn the ignition switch ON.

VC (b) Measure voltage between terminals VC and E2 of the
ECM connector.

Voltage: 45 -55V

v As3763 NG >| CHECK AND REPLACE ECM

11 INSPECT ECM(CHECK VOLTAGE)

(@ Remove the fuel tank cap.
(b)  Turn the ignition switch ON.
PTNK (c) Measure the voltage between terminals PTNK and E2 of

the ECM connector.
=g T »g 1 2 f——T g _f— »pml

e Voltage: 3.0 - 3.6 V
SOTROR R

E2
Y AS3769 OK> Go to step 13

(e ]

12 | CHECK HARNESS AND CONNECTOR(VAPOR PRESSURE SENSOR - ECM)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

REPLACE VAPOR PRESSURE SENSOR ASSY
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13 CHECK VACUUM HOSES (INTAKE MANIFOLD - VSV FOR EVAP, VSV FOR EVAP -
CHARCOAL CANISTER)

(@ Check that the vacuum hose is connected correctly.
(b) Check the vacuum hose for looseness and disconnection.
(c) Check the vacuum hose for cracks, hole, damage and blockage.

NG> REPAIR OR REPLACE

14 | CHECK OPERATION OF VSV(FOR EVAP) (See Step 1)

OK> Go to step 15

(e ]

CHECK VACUUM HOSES (8,9,10 AND 11 IN CIRCUIT DESCRIPTION)

15 | CHECK HARNESS AND CONNECTOR (E.F.I. ECU RELAY - VSV FOR EVAP, VSV
FOR EVPA - ECM)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

16 |CHECK VACUUM HOSES(VSV FOR CCV - CHARCOAL CANISTER)

(@) Check that the vacuum hose is connected correctly.
(b) Check the vacuum hose for looseness and disconnection.
(c) Check the vacuum hose for cracks, hole damage, and blockage.

NG> CORRECTLY INSTALL FUEL TANK CAP

17 | CHECK OPERATION OF VSV(FOR CCV) (See Step 1)

OK> Go to step 18

(e ]

REPLACE VSV AND CHARCOAL CANISTER, AND THEN CLEAN VACUUM HOSE
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18 | CHECK HARNESS AND CONNECTOR(E.F.I. ECU RELAY - VSV FOR OCV, VSV
FOR CCV - ECM)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

(See Step 1)

19 | CHECK OPERATION OF VSV(FOR PRESSURE SWITCHING VALVE)

OK> Go to step 20

REPLACE VSV AND CHARCOAL CANISTER, AND THEN CLEAN VACUUM HOSE

20 | CHECK HARNESS AND CONNECTOR(E.F.I. ECU RELAY - VSV FOR PRESSURE
SWITCHING VALVE,VSV FOR PRESSURE SWITCHING VALVE - ECM)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

TANK ASSY)

21 PERFORM ACTIVE TEST BY OBD Il SCAN TOOL OR HAND-HELD TESTER(FUEL

VSV for EVAP ON

VSV for CCV

VSV for pressure ON
Switching Valve |
OFF | <

‘
| Measure
|

Voltag%52981

P Yy
M](ﬁiﬁ@ [ EoerE
\y(\ PTNK

A53769

(@)
(b)
(c)
(d)
(e)

(f)

Connect the hand-held tester to the DLC3.

Select the ACTIVE TEST mode on the hand-held tester.
Start the engine.

The VSV for the CCV is ON by the hand-held tester.
The VSV for the EVAP and the VSV for the pressure
switching valve are ON by the hand-held tester and hold
the VSV for the EVAP until voltage between terminals
PTNK and E2 becomes 1.2 V.

Measure the voltage between terminals PTNK and E2 of
the ECM connectors 30 sec. after switching the VSV for
the EVAP and the VSV for the pressure switching valve
from ON to OFF.

Voltage:

When there is no sharp change of the voltage with the
voltage of more or less 1.2 V

NG> REPLACE FUEL TANK ASSY
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DIAGNOSTICS - SFI SYSTEM (1MZ-FE)

22 PERFORM ACTIVE TEST BY OBD Il SCAN TOOL OR HAND-HELD
TESTER(CHARCOAL CANISTER ASSY)

VSV for EVAP

VSV for CCV ON

VSV for pressure

Switching Valve

|
|
1
30 §ec. I Measure
Voltage
A52982

ETEE

\mw«

PTNK

A53769

(@)
(b)
(c)
(d)

(e)

(f)

Connect the hand-held tester to the DLC3.

Select the ACTIVE TEST mode on the hand-held tester.
Start the engine.

The VSV for the CCV and the VSV for the pressure
switching valve are ON by the hand-held tester.

The VSV for the EVAP is ON by the hand-held tester and
hold the VSV for the EVAP until voltage between termi-
nals PTNK and E2 becomes 1.2 V.

Measure the voltage between terminals PTNK and E2 of
the ECM connectors 30 sec. after switching the VSV for
the EVAP from ON to OFF.

Voltage:

When there is no sharp change of the voltage with the
voltage of more or less 1.2 V

NG> REPLACE CHARCOAL CANISTER ASSY

23 | CHECK CHARCOAL CANISTER ASSY (See page 12-6)

NG> REPLACE CHARCOAL CANISTER ASSY

24 | CHECK FUEL TANK OVER FILL CHECK VALVE

NG> REPLACE VSV AND CHARCOAL CANISTER,

AND THEN CLEAN VACUUM HOSE

REPLACE CHARCOAL CANISTER ASSY

OBDII scan tool (excluding Hand-held Tester):

1 | CHECK FOR EVAPORATIVE EMISSIONS LEAK

NG> REPAIR OR REPLACE
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2 INSPECT FUEL TANK CAP ASSY(TOYOTA GENUINE PARTS)

NG> REPLACE TO TOYOTA GENUINE PARTS

3 [|CHECK THAT FUEL TANK CAP IS CORRECTLY INSTALLED

NG> CORRECTLY INSTALL FUEL TANK CAP

4 |INSPECT FUEL TANK CAP ASSY (See page 12-6)

NG> REPLACE FUEL TANK CAP ASSY

5 INSPECT FUEL TANK INLET PIPE SUB-ASSY(FOR DAMAGE)

(@) Remove the fuel tank cap.
(b) Visually inspect the fuel inlet pipe for damage.

NG> REPLACE FUEL TANK INLET PIPE SUB-ASSY

6 | CHECK VACUUM HOSES(VAPAOR PRESSURE SENSOR - FUEL
TANK,CHARCOAL CANISTER - VSV FOR PRESSURE SWITCHING VALVE)

NG REPAIR OR CONNECT VSV AND SENSOR
CONNECTOR

7 | CHECK FUEL HOSE(FUEL TANK - CHARCOAL CANISTER)

NG> REPAIR OR REPLACE

8 | CHECK EACH VSV CONNECTOR FOR LOOSENESS AND DISCONNECTION

NG REPAIR OR CONNECT VSV AND SENSOR
CONNECTOR
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

9 | CHECK VACUUM HOSES(8,9,10 AND 11 IN CIRCUIT DESCRIPTION)

(@ Check that the vacuum hose is connected correctly.
(b) Check the vacuum hose for looseness and disconnection.
(c) check the vacuum hose for cracks, hole, damage and blockage.

NG> CHECK FUEL TANK OVER FILL CHECK VALVE

10 |INSPECT ECM(VC - E2)

Y A53763

(@)
(b)

Turn the ignition switch ON.

Measure voltage between terminals VC and E2 of the
ECM connector.

Voltage: 4.5 -55V

NG> CHECK AND REPLACE ECM

11 INSPECT ECM(PTNK - E2)

e

\W\\W\%ﬂ(

PTNK

A53769

(e ]

(@)
(b)
(©)

Remove the fuel tank cap.

Turn the ignition switch ON.

Measure the voltage between terminals PTNK and E2 of
the ECM connector.

Voltage: 3.0 - 3.6 V

OK> Go to step 13

12 | CHECK HARNESS AND CONNECTOR(VAPOR PRESSURE SENSOR - ECM)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

REPLACE VAPOR PRESSURE SENSOR ASSY
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DIAGNOSTICS - SFISYSTEM (1IMZ-FE)

13 | CHECK VSV (FOR EVAP)

Y A53763

,—«r‘ | g
VSV is OFF

A52140

(@)
(b)

Turn the ignition switch ON.

Check the VSV function.

(1) Connect between terminal EVP1 and E2 of the
ECM connector (VSV ON).

VSV is ON:

Air from port E flows out through port F

(2) Disconnect between terminal EVP1 and E2 of the
ECM connector (VSV OFF).

VSV is OFF:

Air does not flow port E to port F

OK> Go to step 16

14 | CHECK OPERATION OF VSV(FOR EVAP) (See page 12-6)

(e ]

OK> Go to step 15

REPLACE VSV AND CHARCOAL CANISTER, AND THEN CLEAN VACUUM HOSE

FOR EVAP - ECM)

15 | CHECK HARNESS AND CONNECTOR(E.F.I.LECU RELAY - VSV FOR EVAP, VSV

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM
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DIAGNOSTICS - SFISYSTEM (1IMZ-FE)
16 CHECK VSV (FOR CCV)
(@ Turn the ignition switch ON.
ccv (b) Check the VSV function.
(1) Connect between terminal CCV and E2 of the ECM
HI\IIIW\I\I\IH)&T‘I\‘_TSI? ConneCtor(VSVON)'

t} VSV is ON:

' Air does not flow from port E to port F

(2) Disconnect between terminal CCV and E2 of the
ECM connector (VSV OFF).

A53763 VSV is OFF;

Air from port E flows out through port F

P

A12540

VSV is OFF VSV is ON
OK >

Go to step 19

(e ]

17

CHECK OPERATION OF VSV(FOR CCV) (See page 12-6)

OK> Go to step 18

(e ]

REPLACE VSV AND CHARCOAL CANISTER, AND THEN CLEAN VACUUM HOSE

18

CHECK HARNESS AND CONNECTOR(E.F.I. ECU RELAY - VSV FOR CCV, VSV
FOR CCV - ECM)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM
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19 |CHECK VSV (FOR PRESSURE SWITCHING VALVE)

(@ Turn the ignition switch ON.
(b) Check the VSV function.
(1) Connect between terminal TBP and E2 of the ECM
connector (VSV ON).
VSV is ON: Air from port E flows out through port F
(2) Disconnect between terminal TBP and E2 of the
ECM connector (VSV OFF).
VSV is OFF: Air does not from flow port E to port F

Y A53769

VSV is ON VSV is OFF aszi4s OK >|Go to step 22

20 CHECK OPERATION OF VSV(FOR PRESSURE SWITCHING VALVE)
(See page 12-6)

OK> Go to step 21

(e ]

REPLACE VSV AND CHARCOAL CANISTER, AND THEN CLEAN VACUUM HOSE

21 | CHECK HARNESS AND CONNECTOR(E.F.I. ECU RELAY - VSV FOR PRESSURE
SWITCHING VALVE, VSV FOR PRESSURE SWITCHING VALVE - ECM)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM
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22 | CHECK FUEL TANK OVER FILL CHECK VALVE

VALVE OR FUEL TANK

NG> REPLACE FUEL TANK OVER FILL CHECK

REPAIR OR REPLACE CHARCOAL CANISTER ASSY
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DIAGNOSTICS - SFISYSTEM (1MZ-FE) 05D

DTC P0450 | EVAPORATIVE EMISSION CONTROL
SYSTEM PRESSURE SENSOR
MALFUNCTION

DTC P0451 | EVAPORATIVE EMISSION CONTROL
SYSTEM PRESSURE SENSOR
RANGE/PERFORMANCE

CIRCUIT DESCRIPTION

The vapor pressure sensor, VSV for canister closed valve (CCV) and VSV for pressure switching valve are
used to detect abnormalities in the evaporative emission control system.

The ECM decides whether there is an abnormality in the evaporative emission control system based on the

vapor pressure sensor signal.
DTC P0450 or P0451 is recorded by the ECM when the vapor pressure sensor malfunction.

ECM
——-
% — Vapor Pressure Sensor
VSV for
VSV for VSV Pressure
ccv for EVAP Xe— T Fuel Tank Over
Switching Valve .
~ Fill Check Valve
|
[ | [ I
Charcoal Canister l Fuel Tank
P A10145
DTC No. DTC Detecting Condition Trouble Area
10 seconds or less after engine starting condition vapor pres-
P0450 sure sensor fixed value continues for fixed value or more: (2

trip detection logic)

Vapor pressure sensor output extremely changes under condi- | » Open or short in vapor pressure sensor circuit

tions of (a) and (b): (2 trip detection logic) e Vapor pressure sensor

PO451 (a) Vehicle speed: 0 km/h (Omph), Engine speed: Idling and *ECM
VSV for pressure switching valve is OFF
(b) vavor pressure sensor value = opening pressure valve of
charcoal canister

WIRING DIAGRAM
Refer to DTC P0440 on page 05-88 .

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE

HINT:

. If DTC P0441, P0446, P0450 or P0451 is output after DTC P0440 or P0442, first trouble shoot DTC
P0441, P0446 P0450 or P0451. If no malfunction is detected, troubleshoot DTC P0440 or P0442 next.

. Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

«  When the ENGINE RUN TIME in the freeze frame data is less than 200 seconds, carefully check the
VSV for EVAP, charcoal canister and vapor pressure sensor.

1 INSPECT ECM

VC

et
FITTTTIRETT [TTATT
T T TTTT I
(NN |
[l I\IHJ

[
sl H HHH

1
|
I
/

[T
[T
111

A

T

A53763

(@)
(b)

Turn the ignition switch ON.

Measure the voltage between terminals VC and E2 of the
ECM connector.

Voltage: 4.5 -55V

NG> CHECK AND REPLACE ECM

2 INSPECT ECM

T o
E2 PTNK

(@)
(b)
(€)

Remove the fuel tank cap.

Turn the ignition switch ON.

Measure the voltage between terminals PTNK of the
ECM E6 connector and E2 of the ECM E10 connector.
Voltage: 3.0 - 3.6 V

OK> CHECK AND REPLACE ECM

3 | CHECK HARNESS AND CONNECTOR(VAPOR PRESSURE SENSOR - ECM)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

REPLACE VAPOR PRESSURE SENSOR ASSY

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DTC PO500 | VEHICLE SPEED SENSOR MALFUNCTION

CIRCUIT DESCRIPTION

The speed sensor for skid control computer assy detects the wheel speed amd sends the appropriate signals
to the skid control computer assy.

The ECM converts these signals into a 4-pulse signal and outputs it to the combination meter.

After this signal is converted into a more precise rectangular waveform by the waveform shaping circuit in-
side 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-Pulse

—®= Skid ||||||||
From — Control

ECM
Speed Sensor —d Computer -  Combination \ -

—{ ASSY I Meter

A52996

DTC No. DTC Detecting Condition Trouble Area

. . . * Combination meter
No vehicle speed sensor signal to Engine & ECT ECU under Combinatio .ete _
) e . . . * Open or short in speed sensor circuit
the following conditions: (2 trip detection logic) )
P0O500 L . . « \Vehicle speed sensor
« Vehicle is being driven ECM

« Clutch or brake slips or gear is broken (2-trip detection logoc .
P 9 (2-trip goc) « Skid control computer assy

WIRING DIAGRAM

ECM

5V

33 82 92 6 17| spp

W:C”—W Grre—»GaH KT K N(ET)

Y A61591

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or OBD Il scan tool, as freeze frame data records the
engine conditions when the malfunction is detected. When troubleshooting, it is useful for determining
whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean

or rich, etc. at the time of the malfunction.
1 READ VALUE OF VEHICLE SPEED VALUE(SPEED METER)

(@) 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.

NG CHECK SPEED METER CIRCUIT
(See page 05-1052)

2 CHECK HARNESS AND CONNECTOR(SPD - E2)

(@ Check continuity between the terminals SPD and E2 of
the ECM connector.
Resistance: 1 M Q or more

[rﬁDDDDD [wuuja] | [a] 00000 |noooooR|

(TTTITIITIT ITITTrorTy TIITIIIIT V.

1 0O O OO | f T TIT 1 | =

|| mm“m SnEnE
\ \

E2

0 A59661

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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3 |INSPECT ECM(SPD - E2)

100000] oooo|[on||nooooog|
hmmssusaed frmasnanad
I O OO |f I

(= DNEONECEE Jy DNOGIE,
A /

aials

E2

0 A59661

4.5-5.5V —l H
ov

Turn Wheel

A50598

(@)
(b)
(c)
(d)

Shift the lever to the neutral position.

Jack up the vehicle.

Turn the ignition switch ON.

Measure the voltage between terminal SPD and E2 of the
ECM connector with turning the wheel slowly.

Voltage: Generated intermittently

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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055C).04

DTC PO505 | IDLE CONTROL SYSTEM MALFUNCTION

CIRCUIT DESCRIPTION

The idle speed is controlled by the Electric Throttle Control System (ETCS).
ETCS is composed of the throttle motor to operate the throttle valve to connect the throttle motor with the
throttle valve, the throttle position sensor to detect the opening angle of the throttle valve, the accelerator
pedal position sensor to detect the accelerator pedal position, the ECM to control the ETCS and the one
valve type throttle body.
The ECM controls the throttle motor to make the throttle valve opening angle properly for the target idle

speed.
DTC No. DTC Detection Condition Trouble Area
e Throttle body assy
POS05 Idle .speed cgntinugs to vary greatly from target speed e Air induction system
(2 trip detection logic) ¢ PCV hose connection
*ECM

INSPECTION PROCEDURE

HINT:
Read freed frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

1

CHECK OTHER DTC OUTPUT(BESIDES DTC P0505)

(@)

Read the DTC using the hand-held tester or OBD Il scan tool.

YES >

GO TO RELEVANT DTC CHART

CHECK AIR INDUCTION SYSTEM

NG >

REPAIR OR REPLACE AIR INDUCTION SYSTEM

H

O

CHECK CONNECTION OF PCV HOSE

NG >

REPAIR OR REPLACE PCV HOSE

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS -

SFI SYSTEM (1MZ-FE)

4 INSPECT THROTTLE BODY ASSY

A57005

A57012

VTAl

Y A53763

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@) Inspect the throttle control motor for operating sound.
(1) When turning the accelerator pedal position sensor
lever, check the running sound of the motor. Also,
check that there is no friction sound.
If operation is not as specified, check the throttle control motor,
wiring and ECM.

(b) Inspect the accelerator pedal position sensor.
(1) Connect the hand-held tester or OBDII scan tool to
the DLCS.
(2) Check that the check engine warning light does not
light up.
(3) When turning the accelerator pedal position sensor
lever to the full- open position, check that the
throttle valve opening percentage (THROTTLE
POS) of the CURRENT DATA showns the standard
value.
Standard throttle valve opening percentage:
60 % or more
If operation is not as specified, check that the accelerator pedal
position sensor, wiring and ECM.
If you have no hand-held tester, measure voltage between ter-
minals VTAL and E2 of the ECM connector (See page 05-27 ).
(c) Inspect the idle speed.

(1) Start the engine and check that the MIL does not

light up.

(2) Allow the engine to warm up to normal operating
temperature.

(3) Turn the A/C conditioning ON to OFF, and check the
idle speed.

Idle speed (Transmission in neutral): 600  *+ 50 rpm

NOTICE:

Perform insp ection under condition without electrical load.

(d) After checking the above (b) to (d), perform the driving
test and check that there is no sense of incongruity.

NG> REPLACE THROTTLE BODY ASSY
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05-119
SFI SYSTEM (1MZ-FE)

CHECK HARNESS AND CONNECTOR(ECM - THROTTLE BODY ASSY)

NG>

REPAIR OR REPLACE HARNESS AND
CONNECTOR

6

INSPECT E.F.l. THROTTLE POSITION SENSOR (See Page 10-2)

NG >

REPLACE E.F.l. THROTTLE POSITION SENSOR

7

CHECK HARNESS AND CONNECTOR(ECM - THROTTLE POSITION SESOR)

NG>

REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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05-120
DIAGNOSTICS - SFISYSTEM (1MZ-FE) sz

DTC P1120 | ACCELERATOR PEDAL POSITION SENSOR
CIRCUIT MALFUNCTION

CIRCUIT DESCRIPTION

Accelerator pedal position sensor is mounted on the accelerator pedal bracket and it has 2 sensors to de-
tects the accelerator position and a malfunction of the accelerator position’s own.

The accelerator pedal position sensor is the voltage applied to the terminals VPA1 and VPA2 of the ECM
changes between 0 V and 5 V in proportion to the opening angle of the accelerator pedal.

The ECM judges the current opening angle of the accelerator pedal from these signals input from terminals
VPAL and VPA2 and the ECM controls the throttle motor based on these signals.

If this DTC is stored, the ECM shuts down the power for the throttle motor, and the throttle valve is fully closed
by the return spring.

Movable Range Movable Range VPA2
/ s S 5 ‘ *1. Accelerator pedal
Usable E 5 o 4 released (15°)
Range ] 5 é % *2: Accelerator pedal
C > depressed (about
%23 100°)
> S &
" £ 83 08", VPAL
EP1 < > 1012
*
1 Usable Range *205
Y EP2 VPA1l VPA2 VCP2 VCP1 Accelerator Pedal Opening Angle (deg) A54290
DTC No. DTC Detecting Condition Trouble Area

Condition (a), (b), (c), (d) or (e) continues for 0.5 seconds:
(IDL ON: 10 seconds)

(@) VPAL £ 0.2V

(b) VPA2 = 0.5V

(c) VPAL = 48V

P1120 (d) When VPAL = 0.2V and < 3.45V, and VPA2 = 4.8V
(e) VPA1-VPA2 = 0.02V

(f) IDL is OFF

* Open or short in accelerator pedal position sensor circuit
 Accelerator pedal position sensor
*ECM

Condition (a) or (b) continues for 2.0 seconds:
(@) VPAL = 0.2Vand VPA2 = 05V

After confirming DTC P1120, use the OBD Il scan tool or hand-held tester to confirm the throttle valve open-
ing percentage.

Accelerator pedal position expressed as voltage
Accelerator pedal released Accelerator pedal depressed Trouble area
ACCEL POS #1 ACCEL POS #2 ACCEL POS #1 ACCEL POS #2
oV oV oV oV VCcircuit open
oV 09-23V oV 34-50V VPAL1 circuit open or ground short
05-11V oV 3.0-46V oV VPAZ2 circuit open or ground short
5V 5V 5V 5V E2 circuit open

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS

SFI SYSTEM (1MZ-FE)

05-121

WIRING DIAGRAM

Accelerator Pedal
Position Sensor

VCP2 B-R
4
VPA2 W-R
)/C 2
EP2 LG
1
VCP1 R
6
VPA1 L-Y
»° 5
EP1 LG-B
3

N N N N N N

ECM

VCP2

VPA2

EPA2

VCPA

VPA

EPA

A53752

INSPECTION PROCEDURE
HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool, as freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, it is useful for determining whether the
vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich, etc.

at the time of the malfunction.
Hand-held tester:

1 READ VALUE OF HAND-HELD TESTER

FI7052

(@ Select the item "ACCEL POS #1” and "ACCEL POS #2"
in the DATA LIST and read its value displayed on the

hand-held tester.

Accelerator pedal VPA VPA2
Released 05-11V 09-23V
Depressed 3.0-46V 34-50V

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

OK> CHECK AND REPLACE ECM
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DIAGNOSTICS -

SFI SYSTEM (1MZ-FE)

2 INSPECT ECM(VCPA - EPA, VCP2 - EPA2)

Y

)
T
, HEHEEHE D
EPA2 EPA / VCPA
VCP2

A53765

(@)

Measure the voltage between terminals VCPA and EPA,

VCP2 and EPE2 of the ECM connector.

Voltage: 4.5 -55V

CHECK AND REPLACE ECM

NG >

3 INSPECT ECM(VPA - EPA, VPA2 - EPA2)

VPA2 VPA
T \%
% HHH ||||‘
) OO A 1)

EPA

A53765

(@)

Measure the voltage between terminals VPA and EPA,

and VPA2 and EPA2 of the ECM connector.

Voltage

Accelerator pedal
VPA - EPA

VPA2 - EPA2

Released 05-11V

09-23V

30-46V

Depressed

34-50V

OK >

CHECK AND REPLACE ECM

4 INSPECT ACCELERATOR PEDAL ASSY(POSITION SENSOR)

OB

A54291

(@) Disconnect the accelerator pedal position sensor con-
nector.
(b) Using an ohmmeter, measure the resistance between

each terminals.
Resistance: at 20 °C (68°F)

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Terminals Resistance
VCP1 - EP1
2.25-4.75kQ
VCP2 - EP2

NG >

REPLACE ACCELERATOR PEDAL ASSY

Author :
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DIAGNOSTICS -

05-123
SFI SYSTEM (1MZ-FE)

CHECK AND REPLACE HARNESS AND CONNECTOR(ECM - ACCELERATOR
POSITION SENSOR)

REPAIR OR
CONNECTOR

REPLACE HARNESS AND

NG>

CHECK AND REPLACE ECM

OBD Il scan tool (excluding hand-held tester):

1 INSPECT ECM(VCPA - EPA, VCP2 - EPA2)
(@) Measure the voltage between terminals VCPA and EPA,
VCP2 and EPA2 of the ECM connector.
Voltage: 4.5 -55V
% o \”IWE‘IQ‘I‘H [EREEN
) [T [ITALL PP Jlllj
EPA2 EPA / VCPA
v vep2 o NG >| CHECK AND REPLACE ECM

INSPECT ECM(VPA - EPA, VPA2 - EPA2)

VPA2 VPA

ﬁ‘

oW

2 EPA

A53765

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@) Measure the voltage between terminals VPA and EPA,
and VPA2 and EPA2 of the ECM connector.
Voltage
Accelerator pedal
VPA - EPA VPA2 - EPA2

Released 05-11V 09-23V

Depressed 3.0-46V 34-50V
OK> CHECK AND REPLACE ECM
Author : Date : 276



DIAGNOSTICS - SFISYSTEM (1IMZ-FE)

3 INSPECT ACCELERATOR PEDAL ASSY(POSITION SENSOR)

(@) Disconnect the accelerator pedal position sensor con-
nector.
(b) Using an ohmmeter, measure the resistance between
SIS) each terminals.
Resistance: at 20 °C (68°F)
Terminals Resistance
VCP1 - EP1
VoP2 . EPD 2.25 - 4.75 kQ
A54291

NG> REPLACE ACCELERATOR PEDAL ASSY

4 | CHECK HARNESS AND CONNECTOR(VCPA,VPA - EPA VCP2,VPA2 - EPA2)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS -

SFI SYSTEM (1MZ-FE)

05-125

055CL.0:

DTC

P1121 | ACCELATOR PEDAL POSITION SENSOR
RANGE/PERFOMANCE PROBLEM

CIRCUIT DESCRIPTION
Refer to DTC P1120 on page 05-120 .

DTC No. DTC Detection Condition Trouble Area
Condition (a) continues for 2.0 seconds: (IDL ON: 10 seconds) "
) )  Accelerator pedal position sensor
P1121 (a) Difference between VPA and VPA2 is out of threshold ECM
(b) IDL is OFF

WIRING DIAGRAM
Refer to DTC P1120 on page 05-120 .

INSPECTI
HINT:

ON PROCEDURE

Read freeze frame data using hand-held tester or OBD Il scan tool, as freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, it is useful for determining whether the
vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich, etc.
at the time of the malfunction.

1 INSPECT ACCELERATOR PEDAL ASSY(POSITION SENSOR)

(@)

(b)

Disconnect the accelerator pedal position sensor con-

nector.

Using an ohmmeter, measure the resistance between

each terminals.

Resistance: at 20 °C (68°F)

Terminals Resistance
VCP1 - EP1
2.25-4.75kQ
VCP2 - EP2

\ A54291

NG> Go to step 3

2 INSPECT ECM(VPA - EPA, VPA2 - EPA2)

2002 LEXUS ES

(@) Measure the voltage between terminals VPA and EPA,
VPA2 VPA and VPA2 and EPA2 of the ECM connector.
Voltage
Accel [
= ﬁfﬁ"'ﬁf‘ggﬂ ceelerator pedal VPA - EPA VPA2 - EPA2
IERe T
y T AT ] Released 05-11V 09-23V
\}Lf( M‘( Depressed 30-46V 34-50V
EPA2 EPA
A53775

OK> CHECK AND REPLACE ECM

300 REPAIR MANUAL (RM911U)
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05-126
DIAGNOSTICS - SFISYSTEM (1MZ-FE)

3 |CHECK HARNESS AND CONNECTOR(ECM - ACCELERATOR POSITION
SENSOR)

(@) Disconnect the ECM E6 connector.

(b) Check the continuity of the accelerator position sensor
and ECM.
Standard: Continuity

(c) Check the continuity of the EPA, EPA2 of the accelerator
position sensor and the body ground.
Standard: No continuity

i —

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

Y A54384

REPLACE ACCELERATOR PEDAL ASSY

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author : Date : 279



05-127

056HA-01

DIAGNOSTICS - SFISYSTEM (1MZ-FE)

DTC P1125 | THROTTLE CONTROL MOTOR CIRCUIT
MALFUNCTION

CIRCUIT DESCRIPTION

Throttle motor is operated by the ECM and it opens and closes the throttle valve.

The opening angle of the throttle valve is detected by the throttle position sensor which is mounted on the
throttle body and it provides feedback to the ECM to control the throttle motor in order to control the throttle
valve opening angle properly in response to driving condition.

If this DTC is stored, the ECM shuts down the power for the throttle motor, and the throttle valve is fully closed
by the return spring.

DTC No. DTC Detection Condition Trouble Area

Conditions (a) and (b) continue for 2.0 seconds:
(a) Throttle control motor output duty = 80 %

(b) Throttle control motor current < 0.5 A * Open or short in throttle control motor circuit
P1125 Throttle control motor current = 16 A e Throttle body assy (Throttle motor)
— *ECM
Condition (a) continues for 0.6 seconds:
(a) Throttle control motor current = high
WIRING DIAGRAM
Throttle body assy ECM
(Throttle Motor) (Shielded) ) —
I _________ a
) | ' 3
B | (3
0 : E8 ) M+
| ! —
| |
| |
| ' 2
1 w | =)
} E8 ] M-
T ; | {
| |
_________ ! 17
I
——————————— { e8] GEO1
Y A54292

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool, as freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, it is useful for determining whether the
vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich, etc.
at the time of the malfunction.

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

1 INSPECT THROTTLE BODY ASSY(THROTTLE CONTROL MOTOR CIRCUIT)

M+ Signal Waveform (@ Check the waveform between E8 ECM terminals M+ or
T Y, M- and E1 when the engine is idling.
Division [ HINT:

The waveform frequency changes depending on the throttle

'WI“_'F—I‘—I[“‘F‘ opening.

ol UL

1 m sec./Division
M- Signal Waveform

T T T T

i |5vi
i 1 Division
oo A
ool | _
ety 1 m sec./Division wez| [ OK >[CHECK AND REPLACE ECM

2 INSPECT THROTTLE BODY ASSY(THROTTLE CONTROL MOTOR)

(@) Disconnect the throttle control motor connector.

(b) Using an ohmmeter, measure the motor resistance be-
tween terminals 1 (M-) and 2 (M+).
Motor resistance: 0.3 - 100 Q at 20°C (68°F)

Y A57007 NG> REPLACE THROTTLE BODY ASSY
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

3 | CHECK HARNESS AND CONNECTOR(ECM - THROTTLE CONTROL MOTOR)

(@) Disconnect the ECM ES8 connector.
(b) Check the continuity of the throttle control motor and

i __f—=I ——
P eg ECM.
T Standard: Continuity
1 W [ M+
HHH ) M-

A54408

NG REPAIR OR REPLACE HARNESS AND
| A51984 o295 CONNECTOR

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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05-130

DIAGNOSTICS

SFI SYSTEM (1MZ-FE)

DTC P1127

ETCS ACTUATOR POWER SOURCE
CIRCUIT MALFUNCTION

CIRCUIT DESCRIPTION

Battery positive voltage is supplied to terminal +BM of the ECM even once when the ignition switch is OFF
for the electric throttle control system.
If this DTC is stored, the ECM shuts down the power for the throttle motor, and the throttle valve is fully closed

by the return spring.

DTC No.

DTC Detection Condition

Trouble Area

P1127 Open in ETCS power source circuit

*ECM

¢ Open in ETCS power source circuit

WIRING DIAGRAM

ECM
Engine Room R/B Engine Room J/B Engine Room J/B / \
2 2 4 9 1 6
. ETCS ; ; . +BM
1 P Lacl gy BY-LR TR ORI KERGEDF—p+
B-G
% FL MAIN
T | Battery
T
Y A62012
2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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05-131
DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 INSPECT ETCS FUSE

(@) Check the countinuity of the ETCS fuse.

ETCS(10A) Standard: Continuity

NG CHECK FOR SHORT IN ALL THE HARNESS TO
ETCS FUSE

[0) A59660

2 |INSPECT ECM(+BM - MEO1)

(@) Measure the voltage between terminals +BM and MEO1
MEQ1 +BM of the ECM connectors.
/ Voltage: 9 - 14 V

R e
Y R

Y A53769 NG> CHECK AND REPLACE ECM

3 | CHECK HARNESS AND CONNECTOR(BATTERY - ETCS FUSE, ETCS FUSE -
ECM)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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05-132
DIAGNOSTICS - SFISYSTEM (1MZ-FE) 0550803

DTC P1128 | THROTTLE CONTROL MOTOR LOCK
MALFUNCTION

CIRCUIT DESCRIPTION

Throttle motor is operated by the ECM and it opens and closes the throttle valve. The opening angle of the
throttle valve is detected by the throttle position sensor which is mounted on the throttle body and it provides
feedback to the ECM to control the throttle motor in order the throttle valve opening angle properly in re-
sponse to driving condition. If this DTC is stored, the ECM shuts down the power for the throttle motor, and
the throttle valve is fully closed by the return spring.

DTC No. DTC Detection Condition Trouble Area

e Throttle body assy (Throttle motor)

P1128 Lock throttle control motor during control throttle control motor
9 e Throttle body assy (Throttle valve)

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool, as freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, it is useful for determining whether the
vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich, etc.
at the time of the malfunction.

1 INSPECT THROTTLE BODY ASSY(THROTTLE CONTROL MOTOR)

(@) Disconnect the throttle control motor connector.

(b) Using an ohmmeter, measure the motor resistance be-
tween terminals 1 (M-) and 2 (M+).
Motor resistance: 0.3 - 100 Q at 20°C (68°F)

NG> REPLACE THROTTLE BODY ASSY

Y A57007

2 INSPECT THROTTLE BODY ASSY(THROTTLE VALVE)

Check whether or not a foreign body is caught between the throttle valve and housing.

NG REMOVE FOREIGN BODY AND CLEAN
THROTTLE BODY

REPLACE THROTTLE BODY ASSY (See page 10-6)

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS - SFI SYSTEM (IMZ-FE) .

DTC P1129 | ELECTRIC THROTTLE CONTROL SYSTEM
MALFUNCTION

CIRCUIT DESCRIPTION

Electric Throttle Control System (ETCS) is composed of the throttle motor to operate the throttle valve, the
throttle position sensor to detect the opening angle of the throttle valve, the accelerator pedal position sensor
to detect the accelerator pedal position, the ECM to control the ETCS and the one valve type throttle body.
The ECM controls the throttle motor to make the throttle valve opening angle properly in response driving
condition.

The throttle position sensor which is mounted on the throttle body detects the opening angle of the throttle
valve, and it provides feedback to the ECM to control the throttle motor.

If the ETCS has a malfunction, the ECM shuts down the power for the throttle motor, and the throttle valve
is fully closed by the return spring.

DTC No. DTC Detection Condition Trouble Area
P1129 Throttle opening angle continues to vary greatly from target « Electric throttle control system
throttle opening angle *ECM

WIRING DIAGRAM
Refer to DTC P1125 on page 05-127 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 CHECK OTHER DTC OUTPUT(BESIDES DTC P1129)

(@) Read the DTC using hand-held tester or OBD Il scan tool.
YES> GO TO RELEVANT DTC CHART

2 | INSPECT THROTTLE BODY ASSY (See Page 10-1)

NG> REPLACE THROTTLE BODY ASSY

INSPECT ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

DTC P1130 | A/F SENSOR CIRCUIT
RANGE/PERFORMANCE
MALFUNCTION(BANK1 SENSOR1)

051MG-11

DTC P1150 | A/F SENSOR CIRCUIT
RANGE/PERFORMANCE
MALFUNCTION(BANK2 SENSOR1)

CIRCUIT DESCRIPTION
Refer to DTC P0125 on page 05-52 .
DTC No. DTC Detecting Condition Trouble Area

Voltage output* of A/F sensor remains at 3.8 V or more, or 2.8
V or less, during engine running after the engine is warmed up

(2 trip detection logic) ¢ Open or short in A/F sensor circuit
*: Output value changes at inside of ECM only * A/F sensor

P1130 e Airi i

P1150 Voltage output* of A/F sensor does not change from 3.30 V, ?r;lnd:::lsonr;ystem
during engine running after the engine is warmed up (2 trip u P u

. . e Injector
detection logic) ECM
*: Output value changes at the inside of ECM only
Open or short in A/F sensor circuit (2 trip detection logic)
HINT:

«  After confirming DTC P1130, use the OBD Il scan tool or hand—held tester to confirm voltage output
of A/F sensor (AFS B1 S1/02S B1 S1) from the CURRENT DATA.

«  The A/F sensor’s output voltage and the short—term fuel trim value can be read using the OBD Il scan
tool or hand—held tester.

. The ECM controls the voltage of the AFR+, AFL+, AFR— and AFL— terminals of the ECM to the fixed
voltage. Therefore, it is impossible to confirm the A/F sensor output voltage without the OBDII scan
tool or hand-held tester.

« 0OBD Il scan tool (excluding hand—held tester) displays the one fifth of the A/F sensor output voltage
which is displayed on the hand—held tester.

WIRING DIAGRAM
Refer to DTC P0125 on page 05-52 .
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

CONFIRMATION DRIVING PATTERN

Vehicle Speed
60 - 120 km/hd ___________________ 3)
(38 - 75 mph)
*2
|d|il’]g —'(‘;]T) 2
IG SW OFF
3 - 5 min. ]
o = Time
A53001

1.  Connect the hand-held tester to the DLC3. (  %1)

2. Switch the hand-held tester from the normal mode to the check mode
(See page 05-5).(%1)

3.  Start the engine and warm it up with all the accessory switches OFF.( *2)

4.  Drive the vehicle at 60 - 120 km/h (38 - 75 mph) and engine speed at 1,400 - 3,200 rpm for 3 -
5 min.( %3)

HINT:

If a malfunction exists, the MIL will light up during step (*3)

NOTICE:

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

If you do not have a hand-held tester, turn the ignition switch OFF after performing steps ( *2) and

(*3), then perform steps ( *2) and (*3) again.

INSPECTION PROCEDURE

HINT:

« If DTC P1130 is displayed, check Bank 1 Sensor 1 circuit.

« If DTC P1150 is displayed, check Bank 2 Sensor 1 circuit.

. Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

1 CHECK OTHER DTC OUTPUT(BESIDES DTC P1130, P1150)

(@) Read the DTC using the hand-held tester or OBD Il scan tool.
YES> GO TO RELEVANT DTC CHART

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

2 CHECK AIR FUEL RATIO SENSOR(OUTPUT VOLTAGE)

(@ Warm up the A/F sensor with the engine speed at 2,500 rpm for approx. 90 sec.

(b) Read the voltage value of the A/F sensor on the screen of OBDII scan tool or hand-held tester when
you perform all the following conditions.

HINT:

The voltage of the AFR+ or AFL+ terminal of the ECM is fixed at 3.3 V and the voltage of the AFR- or AFL-

terminal is fixed at 3.0 V. Therefore, it is impossible to check the A/F sensor output voltage at the terminals

(AFR+, AFL+/AFR-, AFL-) of the ECM.

Result:
Condition A/F Sensor Voltage Value
Engine idling
- - * Not remains at 3.30 V (0.660 V*)
Engine racing

*Not remains at 3.8 V (0.76 V*) or more
Driving at engine speed 1,500 rpm or more and vehicle « Not remains at 2.8 V (0.56 V*) or less

speed 40 km/h (25 mph) or more, and operate throttle valve | +. \when you use OBD Il scan tool (excluding hand-held tester)
open and close

HINT:

. During fuel enrichment, there is a case that the output voltage of the A/F sensor is below 2.8 V (0.56
V*), it is normal.

. During fuel cut, there is a case that the output voltage of the A/F sensor is above 3.8 V (0.76 V*), it
is normally.

. If the output voltage of the A/F sensor remains at 3.30 V (0.660 V*) even after performing all the above
conditions, the A/F sensor circuit may be open.

. If the output voltage of the A/F sensor remains at 3.8 V (0.76 V*) or more, or 2.8 V (0.56 V*) or less
even after performing all the above conditions, the A/F sensor circuit may be short.

*: When you use the OBD Il scan tool (excluding hand-held tester).

OK> Goto step 8

3 | CHECK HARNESS AND CONNECTOR(ECM - A/F SENSOR)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

4 | CHECK AIR FUEL RATIO SENSOR(RESISTANCE) (See page 12-6)

NG> REPLACE AIR FUEL RATIO SENSOR

O

H

5 |CHECK AIR INDUCTION SYSTEM (See page 11-1)

NG> REPAIR OR REPLACE
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CHECK FUEL PRESSURE (See page 11-1)

NG >

REPAIR OR REPLACE FUEL SYSTEM

\‘

INSPECT FUEL INJECTOR ASSY (See page 11-7)

NG >

REPLACE FUEL INJECTOR ASSY

REPLACE AIR FUEL RATIO SENSOR

8

PERFORM CONFIRMATION DRIVING PATTERN (See page 05-52)

©

READ OUTPUT DTC(DTC P1130 OR P1150 OUTPUT AGAIN)

YES >

CHECK AND REPLACE ECM

10

CONFIRM VEHICLE RUNS OUT OF FUEL IN THE PAST

NO >

CHECK FOR INTERMITTENT PROBLEMS

v

DTC P1130 OR P1150 IS CAUSED BY RUNNING OUT OF FUEL
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DTC P1133 | A/F SENSOR CIRCUIT RESPONSE
MALFUNCTION(BANK1 SENSOR1)

DTC P1153 | A/F SENSOR CIRCUIT RESPONSE
MALFUNCTION(BANK2 SENSOR1)

CIRCUIT DESCRIPTION
Refer to DTC P0125 on page 05-52 .

DTC No. DTC Detecting Condition Trouble Area

* Open or short in A/F sensor circuit
After engine is warmed up, and during vehicle driving at engine | « A/F sensor

P1133 speed 1,400 rpm or more and vehicle speed 60 km/h (38 mph) [ e Air induction system
P1153 or more, if the response characteristic of A/F sensor becomes | « Fuel pressure
deteriorated (2 trip detection logic) « Injector
*ECM

WIRING DIAGRAM
Refer to DTC P0125 on page 05-52 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 CHECK OTHER DTC OUTPUT(BESIDES DTC P1133, P1153)

(@) Read the DTC using the hand-held tester or OBD Il scan tool.
YES> GO TO RELEVANT DTC CHART
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2 | READ VALUE OF OBD Il SCAN TOOL OR HAND-HELD TESTER(AIR FUEL RATIO
SENSOR)

(@ Warm up the A/F sensor with the engine speed at 2,500 rpm for approx. 90 sec.

(b) Read the voltage of the A/F sensor on the screen of the OBD Il scan tool or hand-held tester when
you perform all the following conditions.

HINT:

The voltage of the AFR+ or AFL+ terminal of the ECM is fixed at 3.3 V and the voltage of the AFR- or AFL-

terminal is fixed at 3.0 V. Therefore, it is impossible to check the A/F sensor output voltage at the terminals

(AFR+, AFL+/AFR-, AFL-) of the ECM.

Result:
Condition A/F Sensor Voltage value
Engine idling
- - * Not remains at 3.30 V (0.660 V*)
Engine racing

*Not remains at 3.8 V (0.76 V*) or more
Driving at engine speed 1,500 rpm or more and vehicle « Not remains at 2.8 V (0.56 V*) or less

speed 40 km/h (25 mph) or more, and operate throttle valve | +. \when you use the OBD Il scan tool (excluding hand-held tester)
open and close

HINT:

. During fuel enrichment, there is a case that the output voltage of the A/F sensor is below 2.8 V (0.56
V*), it is normal.

. During fuel cut, there is a case that the output voltage of the A/F sensor is above 3.8 V (0.76 V*), it
is normal.

. If the output voltage of the A/F sensor remains at 3.30 V (0.660 V*) even after performing all the above
conditions, the A/F sensor circuit may be open.

. If the output voltage of the A/F sensor remains at 3.8 V (0.76V*) or more, or 2.8 V (0.56 V*) or less even
after performing all the above conditions, the A/F sensor circuit may be short.

*: When you use the OBD Il scan tool (excluding hand-held tester).

OK> Goto step 8

3 | CHECK HARNESS AND CONNECTOR(ECM - A/F SENSOR)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

4 | CHECK AIR FUEL RATIO SENSOR(RESISTANCE) (See page 12-6)

NG> REPLACE AIR FUEL RATIO SENSOR

H

O

5 | CHECK AIR INDUCTION SYSTEM (See page 11-1)

NG> REPAIR OR REPLACE AIR INDUCTION SYSTEM
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6 |CHECK FUEL PRESSURE (See page 11-1)

NG >

REPAIR OR REPLACE FUEL SYSTEM

\‘

INSPECT FUEL INJECTOR ASSY (See page 11-7)

NG >

REPLACE FUEL INJECTOR ASSY

REPLACE AIR FUEL RATIO SENSOR

8 PERFORM CONFIRMATION DRIVING PATTERN (See page 05-52)

©

READ OUTPUT DTC(DTC P1133 OR P1153 OUTPUT AGAIN)

YES >

CHECK AND REPLACE ECM

10 | CONFIRM VEHICLE RUNS OUT OF FUEL IN THE PAST

v

NO >

CHECK FOR INTERMITTENT PROBLEMS

DTC P1133 OR P1153 IS CAUSED BY RUNNING OUT OF FUEL
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MALFUNCTION(BANK2 SENSOR1)

DIAGNOSTICS - SFI SYSTEM (1MZ-FE) Qs1M08
DTC P1135 | A/F SENSOR HEATER CIRCUIT
MALFUNCTION(BANK1 SENSOR1)
DTC P1155 | A/F SENSOR HEATER CIRCUIT

CIRCUIT DESCRIPTION
Refer to DTC P0125 on page 05-52 .

DTC No. DTC Detecting Condition Trouble Area
When the heater operates, heater current exceeds 8 A « Open or short in heater circuit of A/F sensor
P1135 (2 trip detection logic) « AJF sensor heater
P1155 Heater current of 0.25 A or less when the heater operates * A/IF HTR relay
(2 trip detection logic) *ECM

WIRING DIAGRAM
Refer to DTC P0125 on page 05-52 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 INSPECT ECM

(@)

HAFR  HAFL (b)

Turn the ignition switch ON.

Measure the voltage between terminals HAFL, HAFR and
E2 of the ECM connector.

Voltage: 9 - 14 V

A53763

OK> CHECK AND REPLACE ECM

2 | CHECK AIR FUEL RATIO SENSOR(RESISTANCE) (See page 12-6)

NG> REPLACE AIR FUEL RATIO SENSOR
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3 | CHECK E.F.I ECU RELAY (See page 10-2)

NG> REPLACE E.F.| ECU RELAY

REPAIR OR REPLACE HARNESS AND CONNECTOR
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DIAGNOSTICS - _SFI SYSTEM (IMZ-FE) o
DTC P1300 | IGNITER CIRCUIT MALFUNCTION(NO.1)
DTC P1305 | IGNITER CIRCUIT MALFUNCTION(NO.2)
DTC P1310 | IGNITER CIRCUIT MALFUNCTION(NO.3)
DTC P1315 | IGNITER CIRCUIT MALFUNCTION(No.4)
DTC P1320 | IGNITER CIRCUIT MALFUNCTION(NO.5)
DTC P1325 | IGNITER CIRCUIT MALFUNCTION(NO.6)

CIRCUIT DESCRIPTION

A Direct Ignition System (DIS) has been adopted. The DIS improves the ignition timing accuracy, reduces
high-voltage loss, and enhances the the overall reliability of the ignition system by eliminating the distributor.
The DIS is a 1-cylinder ignition system which ignites one cylinder with one ignition coil. In the 1-cylinder
ignition system, the one spark plug is connected to the end of the secondary winding. High voltage generated
in the secondary winding is applied directly to the spark plug. The spark of the spark plug pass from the center
electrode to the ground electrode.

The ECM determines ignition timing and outputs the ignition signals (IGT) for each cylinder. Based on IGT
signals, the power transistors in the igniter cuts off the current to the primary coil in the ignition coil is supplied
to the spark plug that are connected to the end of the secondary coil. At the same time, the igniter also sends
an ignition confirmation signal (IGF) as a fail-safe measure to the ECM.

DTC No. DTC Detecting Condition Trouble Area
P1300 -
P1305 ¢ |gnition system
P1310 ¢ Open or short in IGF and IGT1 - 6 circuit from
P1315 No IGF signal to engine ECU while engine is running ignition coil with ignite
P132 *No.1 - No.6 ignition coil with igniter
320 *ECM
P1325
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)
WIRING DIAGRAM
Engine Room J/B
8 8 Ignition Coll
BR B-R |- IGN 1) BR and Igniter No. 1 ECM
1 3 RW 8
=R GD 3!
6 W-B
4 2
Y ISgn!tlohn Ignition Coil W-R
wite and Igniter No. 2 9
7 B-R 1 3 P
lW_R WB (Elal IGT2
Ijj 4 2
3| IF3
Ignition Coll W-R
W-R and Igniter No. 3 10
sr 1 3 [LG-B
1E)?2 E104 IGT3
. W-B W-R| W-R EZl%
Am2 Engine 4 2 IGF
Room J/B B-R |w-e Ignition Coil
and Igniter No. 4 | W-R
1A)2 BR 1 3 L-Y oy
(ElO] IGT4
B-G W-B
4 2
L Ignition Coll W-R
Engine and Igniter No. 5 i 19
Room R/B BR 1 3 G-R
(ElO) IGT5
1 W-B
4 2
B- o .
G Ignition Coll W-R
FL MAIN and Igniter No. 6 i 13
R 1
>R : - @ IGT6
- W-B
T | Battery L{BR 4 2
—.i.— Noise | L W-B
Filter
EF
—
0 A61584
2002 LEXUS ES300 REPAIR MANUAL (RM911U)
Author : Date :

297




05-145
DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE

HINT:

. If DTC P1300 is displayed, check No.1 ignition coil with igniter circuit.

. If DTC P1305 is displayed, check No.2 ignition coil with igniter circuit.

. If DTC P1310 is displayed, check No.3 ignition coil with igniter circuit.

. If DTC P1315 is displayed, check No.4 ignition coil with igniter circuit.

. If DTC P1320 is displayed, check No.5 ignition coil with igniter circuit.

. If DTC P1325 is displayed, check No.6 ignition coil with igniter circuit.

+ Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions
when the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time
of the malfunction.

1 | CHECK SPARK PLUG (See page 18-1)

NG> Goto step 4

2 CHECK HARNESS AND CONNECTOR(ECM - IGNITION COIL)

HINT:

The procedure below is for No.1 cylinder. If a malfunction is
found on the other cylinders, check the circuit for the cylinder
with referring to this procedure.

(@) Disconnect the ignition coil connector.

— e — (b) Disconnect the ECM E10 connector.
E10 [ A M‘\ (c) Check for open between the terminals IGF of the ECM
B connector and IGF of the ignition coil connector.

Resistance: 1 Q or less

(d) Check for short between the terminals IGF and E2 of the
ECM connector.
Resistance: 1 M Q or less

j{

E2

A54406

e CONNECTOR

+B IGF IGT GND NG> REPAIR OR REPLACE HARNESS AND
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A53763

DIAGNOSTICS - SFI SYSTEM (1IMZ-FE)
3 INSPECT ECM
(@) Disconnect the ignition coil connector.
(b)  Turn the ignition switch ON
(c) Measure voltage between the terminals IGF and E2 of the

ECM connector.
Voltage: 45 -55V

OK> CHECK AND REPLACE ECM

CHECK AND REPLACE ECM

4 [CHECK HARNESS AND CONNECTOR(ECM - IGNITION COIL)

E10 A BMLBSLMSES AasassmsLa

%

[——T »d I—1 A
A

\ \ /

A54406

+B IGF IGT GND

A50294

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

HINT:

The procedure below is for No.1 cylinder. If a malfunction is
found on the other cylinders, check the circuit for the cylinder
with referring to this procedure.

(@)
(b)
(©)

(d)

Disconnect the ignition coil connector.

Disconnect the ECM E10 connector.

Check for open between the terminals IGT1 of the ECM
connector and IGT of the ignition coil connector.
Resistance: 1 Q or less

Check for short between the terminals IGT1 and E2 of the
ECM connector.

Resistance: 1 M Q or less

NG> REPAIR OR REPLACE HARNESS AND

CONNECTOR
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DIAGNOSTICS - SFI SYSTEM (1IMZ-FE)
5 INSPECT ECM
IGT4 (@) Turn the ignition switch ON.
IGT6 'GTS/ IGT3 1672 | 511 (b) Measure the voltage between terminals IGT1 - IGT6 and
E2 of the ECM connector when the engine is cranked.
Voltage: More than 0.1 V and less than 4.5V
HINT:

A53763

During cranking or idling, check the waveform between termi-
nals IGT1 - IGT6 and E2 of the ECM connector.

“
A A A

el | e U

« 1T

-
A31764

Iltem Contents
Terminal CH1:IGT1, IGT2, IGT3, IGT4, IGT5, IGT6 - E2
CH2: IGF - E2
Equipment Set 2V/DIV, 20ms/DIV
Condition While the engine is cranking or idling

HINT:

Correct waveform appears as shown, with rectangle waves.

NG> CHECK AND REPLACE ECM

6 INSPECT ECM

IGT6 IGT5 IGT4 IGT3 IGT2 IGT1

A53763

(@)
(b)
()

Disconnect the ignition coil with the igniter connector.
Turn the ignition switch ON.

Measure the voltage between terminals IGT1 - IGT6 and
E2 of the ECM connector when the engine is cranked.
Voltage: More than 0.1 V and less than 4.5V

NG> CHECK AND REPLACE ECM

7 | CHECK IGNITION COIL ASSY(POWER SOUSE CIRCUIT)

+B

IGF IGT GND

A50294

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@)
(b)
(€)

Disconnect the ignition coil with the igniter connector.
Turn the ignition switch ON.

Measure voltage between terminals+B and GND of the
ignition coil with the igniter connector.

Voltage: 9 - 14 V
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NG> REPAIR OR REPLACE POWER SOURCE

8 | CHECK HARNESS AND CONNECTOR(IGUNITION SWITCH - IGNITION COIL)

(@) Disconnect the ignition coil with the igniter connector.

(b) Disconnect the ignition switch connector.

(c) Check open between the terminals +B of the ignitioncoil
with igniter connector and IG2 of the ignition switch.
Resistance: 1 Q or less

+B IGF IGT GND
CONNECTOR

A50294

NG> REPAIR OR REPLACE HARNESS AND

A56879

REPLACE IGNITION COIL ASSY
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DTC

P1335 | CRANKSHAFT POSITION SENSOR CIRCUIT

MALFUNCTION(DURING ENGINE RUNNING)

CIRCUIT DESCRIPTION
Refer to DTC P0335 on page 05-80 .

DTC No.

DTC Detecting Condition Trouble Area

P1335

No crank position sensor signal to ECM with engine speed « Crank position sensor

1,000 rpm or more

* Open or short in crankshaft position sensor circuit

« Crankshaft timing pulley
*ECM

WIRING DIAGRAM
Refer to DTC P0335 on page 05-80 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 |INSPECT CRANK POSITION SENSOR (See page 18-2)

Refer to DTC P0335 on page 05-80 .

NG> REPLACE CRANK POSITION SENSOR

2 CHECK HARNESS AND CONNECTOR(ECM - CRANK POSITION SENSOR)
(See page 05-80)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

3 | CHECK SENSOR INSTLLATION(CRANK POSITION SENSOR)

NG >| TIGHTEN SENSOR
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4 | CHECK CRANKSHAFT TIMING PULLEY

NG> REPLACE CRANKSHAFT TIMING PULLEY

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author : Date :

303




05-151

DIAGNOSTICS - SFI SYSTEM (1MZ-FE) s
DTC P1346 | VVT SENSOR/CAMSHAFT POSITION
SENSOR CIRCUIT RANGE/PERFORMANCE
PLOBLEM(BANK1)
DTC P1351 | VVT SENSOR/CAMSHAFT POSITION
SENSOR CIRCUIT RANGE/PERFORMANCE
PLOBLEM(BANK?2)
CIRCUIT DESCRIPTION
Refer to DTC P0340 on page 05-83 .
DTC No. DTC Detection Condition Trouble Area

Deviation in crankshaft position sensor signal and VVT sensor ) ) ] o
P1346 * Mechanical system malfunction (Jumping teeth of timing belt,

(bank 1) signal (2 trip detection logic)

. — - belt stretched)
P1351 Deviation in crankshaft position sensor signal and VVT sensor | | ECM
(bank 2) signal (2 trip detection logic)

WIRING DIAGRAM
Refer to DTC P0340 on page 05-83 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 CHECK VALVE TIMING(CHECK FOR LOOSE AND JUMPING TEETH OF TIMING
BELT) (See page 14-75)

NG> ADJUST VALVE TIMING

CHECK AND REPLACE ECM
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DIAGNOSTICS SFI SYSTEM (1MZ-FE) 051MM-10
DTC P1349 | VVT SYSTEM MALFUNCTION (BANK 1)
DTC P1354 | VVT SYSTEM MALFUNCTION (BANK 2)

CIRCUIT DESCRIPTION

The VVT system constantly adjusts intake valve timing based upon operating conditions. The ECM controls
the Oil Control Valve (OCV) with a variable duty cycle. The Oil Control Valve then supplies oil to the advance
or retard side of the VVT controller. The oil applied to the VVT controller will cause the intake cam to advance
or retard depending on the position of the Oil Control Valve. The ECM verifies that the desired camshaft
angle has been achieved by monitoring the camshaft position sensor.

DTC No. DTC Detecting Condition Trouble Area
Condition (a) or (b) continues for after the engine is warmed up | ¢ Valve timing
P1349 and engine speed at 400 - 4,000 rpm: *OCV
P1354 (a) Valve timing does not change from of current valve timing *VVT controller assy
(b) Current valve timing is fixed *ECM

WIRING DIAGRAM

Right Bank OCV

Righ Bank 00V

%

2

]

Left Bank OCV

1

@ (@

%

2

]

A07621 A52160

B: (@

ECM

OC1+

OC1-

oC2+

ocCz2-

A63483

INSPECTION PROCEDURE
HINT:

If DTC P1349 is displayed, check right bank VVT system circuit.
If DTC P1354 is displayed, check left bank VVT system circuit.

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio

was lean or rich, etc. at the time of the malfunction.

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author :

Date :

305




DIAGNOSTICS -

05-153
SFI SYSTEM (IMZ-FE)

Hand-held Tester:

1 CHECK VALVE TIMING

NG >

REPAIR VALVE TIMING

2 PERFORM ACTIVE TEST BY OBD Il SCAN TOOL OR HAND-HELD TESTER (OCV)

(@) Warm up the engine.
(b) Select ACTIVE TEST on the hand-held tester.
(c) Check the engine speed when the OCV is made to operate by the hand-held tester.

Engine speed:

OCV is OFF: Normal engine speed

OCV is ON: Rough idle or engine stall

HINT:

DTCs 1349 and P1354 are also output after the foreign object is caught in some part of the system in the
engine oil and the system returns to normal in a short time. As ECM operates so that foreign objects are
ejected, there is no problem about VVT. There is also no problem since the oil filter should get the foreign
object in the engine oll.

OK >

VVT SYSTEM OK

3 INSPECT ECM

OC1+

0oC2-

oC2+

A53763

......

HH

(L)

A15355 A19461

A32618

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@ Check the output waveform.

HINT:

Using the oscilloscope function of hand-held tester, it is pos-
sible to check the function between the ECM and the knock
control sensor.

(1)
(2)

®3)
(4)

Connect hand-held tester between the terminals
OC1+ and OC1- of the ECM.

Connect hand-held tester between the terminals
OC2+ and OC2- of the ECM.

Select oscilloscope function.

Turn the ignition switch ON and check the waveform
at the engine stop.

Item Contents

Terminal OC1+ - OC1-, OC2++-0C2-

Equipment Set 5V/DIV, 1ms/DIV

Condition The engine stpos, IG switch ON

HINT:

The waveform shown in the illustration is an example without
noise and chattering.

NG >

CHECK AND REPLACE ECM
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4 INSPECT CAMSHAFT TIMING GEAR ASSY

(@ Remove the timing belt.

(b) Remove the cylinder head cover.

(c) Remove the OCV.

(d) Drain oil into the VVT controller assembly.

(e) Check whether the oil into VVT controller assembly is drained or not.
Result: The oil into VVT controller assembly is drained.

NG REPLACE VVT CONTROLLER ASSEMBLY, AND
THEN GO TO NEXT STEP

5 [INSPECT OCV (See page 10-2)

NG> REPLACE OCV, AND THEN GO TO NEXT STEP

H

O

6 |CHECK BLOCKAGE OF OCV, OIL CHECK VALVE AND OIL PIPE NO.1

NG> REPAIR OR REPLACE

7 CHECK WHETHER OR NOT DTC P1349/P1354 IS STORED

(@) Clear the DTC (See page 05-5).
(b) Perform simulation test.
(c) Check whether or not DTC P1349/P1354 is stored.

Result: DTC P1349/P1354 is not stored.
HINT:
DTCs P1349 and P1354 are also output after the foreign object is caught in some part of the system in the
engine oil and the system returns to normal in a short time. As ECM controls so that foreign objects are
ejected, there is no problem about VVT. There is also no problem since the oil filter should get the foreign
object in the engine oll.
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OBDII scan tool (excluding Hand-held Tester):

1 CHECK VALVE TIMING (See page 14-75)

NG >

REPAIR VALVE TIMING

2 CHECK OPERATION OF OCV

(@) Check the engine speed when disconnecting the OCV connector.

(b) Check the engine speed when applying battery positive voltage between the terminals of the OCV.

Result:
Resutl Check (a) Check (b)
A Nomal engine Rough idle or
speed engine stall
B Except 1 Except 1
B > Gotostep 4
3 INSPECT ECM
oC1+ 0C2- (@ Check the output .\A./aveform.
(1) Turn the ignition switch ON.
(2) Check the waveform between terminals OC1+ and
F—vg‘:ﬁw—ﬁzﬁﬂvﬁrﬁ;h OC1- of the ECM connector.
HEEREEEEEN NN AR ! i/" anm i :{ ) (3) Check the waveform between terminals OC2+ and
' Vi ' OC2- of the ECM connector.
N‘[( W Item Contents
OC1- oC2+ Terminal OC1+ — OC1-,0C2+ - OC2-
Y A53763 Equipment Set 5V/DIV, 1ms/DIV
Condition The engine stops, IG switch ON
— : HINT:
- + . «  The correct waveform is as shown.
E_ PR - — T . DTCs P1349 and P1354 are also output after the foreign
L : 4

()

A15355 A19461

A32618

object is caught in some part of the system in the engine
oil and the system returns to normal in a short time. As
ECM controls so that foreign objects are ejected, there is
no problem about VVT. There is also no problem since the
oil filter should get the foreign object in the engine oil.

OK >

VVT SYSTEM OK

CHECK AND REPLACE ECM
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DIAGNOSTICS -

SFI SYSTEM (1MZ-FE)

4 | INSPECT CAMSHAFT TIMING GEAR ASSY (See step 4 Hand-held Tester)

NG>

REPLACE VVT CONTROLLER ASSEMBLY, AND

THEN GO TO NEXT STEP

5 [INSPECT OCV (See page 10-2)

NG >

REPLACE OCV, AND THEN GO TO NEXT STEP

6 |CHECK BLOCKAGE OF OCV, OIL CHECK VALVE AND OIL PIPE NO.1

NG >

REPAIR OR REPLACE

(See step 7 Hand-held Tester)

7 | CHECK WHETHER OR NOT DTC P1349/P1354 IS STORED

OK >

VVT SYSTEM OK

(e ]

CHECK AND REPLACE ECM
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DIAGNOSTICS - SFI SYSTEM (IMZ-FE) -

DTC P1350 | VVT SENSOR/CAMSHAFT POSITION
SENSOR CIRCUIT MALFUNCTION(BANK?2)

CIRCUIT DESCRIPTION

VVT sensor RH consists of a core and a pick up coil.

On the signal plate for VVT signal, there are three convex on its outer circumference and it is fixed to the
camshaft timing gear.

When the camshatft turns, the convex of the signal plate and the air-gap over the pick up coil will switch, and
with this the magnetic field will change and generate electricity inside the pick up coil. In addition, VVT sensor
LH adopts a sensor using a signal plate and a magnetic resistance element. By switching the air-gap of the
signal plate and the sensor, ECM voltage will be converted to a rectangular move and output as a signal.

DTC No. DTC Detecting Condition Trouble Area
No VVT sensor (Crank position sensor NO.1) signal to ECM
during cranking at 4 sec. or more * Open or short in VVT sensor (Crank position sensor No.1)

circuit
*VVT sensor (Crank position sensor No.1)

* Camshaft timing gear
While crankshatft rotates twice, VVT sensor (Crank position «ECM

sensor NO.1) signal will be input to ECM 5 times.

WIRING DIAGRAM
Refer to DTC P0335 on page 05-80 .

INSPECTION PROCEDURE

HINT:

. If DTC P1350 is displayed, check right bank VVT sensor (Crank position sensor No.1).

 Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records
the engine conditions when the malfunction is detected. When troubleshooting, it is useful for deter-
mining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio
was lean or rich, etc. at the time of the malfunction.

1 |INSPECT CRANK POSITION SENSOR NO.1 (See page 18-2)

No VVT sensor (Crank position sensor NO.1) signal to ECM

P1350 with 5 sec. or more engine speed 600 rpm or more

(@ Check waveform. (See page 05-83)

NG> REPLACE CRANK POSITION SENSOR NO.1

2 CHECK HARNESS AND CONNECTOR(ECM - VVT SENSOR)
(See page 05-83)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

3 | CHECK SENSOR INSTLLATION(CRANK POSITION SENSOR NO.1)

NG >| TIGHTEN SENSOR
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DIAGNOSTICS

SFI SYSTEM (1MZ-FE)

4 INSPECT CAMSHAFT TIMING PULLEY

NG >

REPLACE CAMSHAFT TIMING PULLEY

CHECK AND REPLACE ECM
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DIAGNOSTICS

SFI SYSTEM (1MZ-FE)

05-159

051MO-08

DTC

P1520 | STOP LIGHT SWITCH MALFUNCTION

CIRCUIT DESCRIPTION

This signal is used to detect when the brakes have been applied. The STP signal voltage is the same as

the voltage

supplied to the stop lights.

The STP signal is used mainly to control the fuel cut-off engine speed (The fuel cut-off engine speed is re-
duced slightly when the vehicle is braking.).

DTC No. DTC Detecting Condition Trouble Area
Stop light switch does not turn off when repeating driving at 30 | « Short in stop light switch signal circuit
P1520 km or more 10 time or more after depressing brake (2 trip « Stop light switch
detection logic) *ECM

WIRING DIAGRAM

. ECM
Driver Side J/B Passenger Side J/B —_——
7 4 51 91 7 19
- G-W G-W
SW__136 7Y i T sA [ IKLK¢———(CET) STP
2K )15
1
©, | stop Light
(/ Switch
2
GAW \— /
W
2G)13
Driver
STOP [ Side J/B
(2E)1
B-G
1
2
Engine
ALTl Room
1 R/B |
(jlj Light Fallure Sensor
B-G and Stop Light
FL MAIN
1
T
_._ | Battery
T
Y A61589
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

1 CHECK OPERATION OF STOP LIGHT

CIRCUIT

NG> REPAIR OR REPLACE STOP LIGHT SWITCH

2 CHECK STP SIGNAL

(@ Turn the ignition switch ON and push the hand-held tester main switch ON.
(b) Read the STP signal on the hand-held tester.

Result:
Brake Pedal STP Signal
Depressed ON
Released OFF

OK> CHECK FOR INTERMITTENT PROBLEMS

3 | CHECK HARNESS AND CONNECTOR(ECM - STOP LIGHT SWITCH)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM
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DIAGNOSTICS - SFISYSTEM (1MZ-FE) gsIMP09

DTC P1600 | ECM BATT MALFUNCTION

CIRCUIT DESCRIPTION

Battery positive voltage is supplied to terminal BATT of the ECM even when the ignition switch is OFF for
use by the DTC memory and air-fuel ratio adaptive control value memory, etc.
DTC No. DTC Detecting Condition Trouble Area

e 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 DTC.

WIRING DIAGRAM

Engine Room J/B ECM
)
ol E.FL. 9O 5.y 7 B-Y 2
- G |qa fo~o]—@B {1F5 K& (ED|BATT
1
' 1
Engine Room R/B BR (E8) E1
1
B-G A
$FL MAIN [ [ ] ac
A
+ BR
__[Battery
(EF?
v A61592

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester or OBD Il scan tool. Because freeze frame records the en-
gine conditions when the malfunction is detected. When troubleshooting, it is useful for determining whether
the vehicle was running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.
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1 INSPECT ECM

(@) Measure the voltage between terminal BATT and E2 of
the ECM connector.
BATT Voltage: 9 - 14V

e
MW(W L

v =1 | oK >|CHECK AND REPLACE ECM

(e ]

2 | CHECK FUSE(FOR E.F.l.)

(@) Check the continuity of the E.F.I. fuse.
E.F.I. (20 A) Result: Continuity

[0) A59659

COMPONENTS CONNECTED EFI FUSE

NG> CHECK FOR SHORT IN ALL HARNESS AND

REPAIR OR REPLACE HARNESS AND CONNECTOR
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DIAGNOSTICS - SFI SYSTEM (1MZ-FE) os5CF-03
DTC P1633 | ECM MALFUNCTION (ETCS CIRCUIT)
CIRCUIT DESCRIPTION
DTC No. DTC Detecting Condition Trouble Area

P1633 ECM malfunction

*ECM

INSPECTION PROCEDURE
HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting, it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich, etc. at the time of the

malfunction.

1 REPAIR OR REPLACE ECM
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DIAGNOSTICS - SFI SYSTEM (IMZ-FE) 0s1xB07
DTC P1656 | OCV CIRCUIT MALFUNCTION
DTC P1663 | OCV CIRCUIT MALFUNCTION(BANK?2)
CIRCUIT DESCRIPTION
Refer to DTC P1349 on page 05-152 ..
DTC No. DTC Detecting Condition Trouble Area
* Open or short in oil control valve circuit
ziggg Open or short in oil control valve circuit :CI)EiICi;mtrol valve

WIRING DIAGRAM
Reter to DTC P1349 on page 05-152 .

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

Hand-held Tester:
1 |PERFORM ACTIVE TEST BY CHECK OCV CIRCUIT

(@) Warmed up the engine.
(b) Select ACTIVE TEST on the hand-held tester.
(c) Check the engine speed when the OCV is made to operate by the hand-held tester.

Engine speed:

OCV is OFF: Normal engine speed

OCV is ON: Rough idle or engine stall
HINT:
DTCs P1656 and P1663 also output after the foreign object is caught in some part of the system in the engine
oil and the system returns to normal in a short time. As engine ECM operates so that foreign objects are
ejected, there is no problem about VVT. There is also no problem since the oil filter should get the foreign
object in the engine oll.

OK> CHECK FOR INTERMITTENT PROBLEMS

2 CHECK OPERATION OF OCV

(@) Start the engine and warmed it up.
(b) Apply battery positive voltage between terminals of the OCV.
(c) Check the engine speed.

Result: Rough idle or engine stalled.

NG> REPLACE OCV
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

3 |INSPECT ECM (See page 05-152)

NG> CHECK AND REPLACE ECM

4 [ CHECK HARNESS AND CONNECTOR(OCV - ECM)

(a)
—— |
(©
ocz+| @
oc2-
Y nsaacs|  (€)

(f)

GD (@)

Disconnect the engine ECM E8 connector.

Disconnect the OCV connector.

Check for open between the terminals OC1+ of the ECM
connecter and 1 of the OCV(RH) connector.
Resistance: 1 Q or less

Check for open between the terminals OC1- of the ECM
connecter and 2 of the OCV(RH) connector.
Resistance: 1 Q or less

Check for open between the terminals OC2+ of the ECM
connecter and 1 of the OCV(LH) connector.

Resistance: 1 Q or less

Check for open between the terminals OC2- of the ECM
connecter and 2 of the OCV(LH) connector.

Resistance: 1 Q or less

Check for short between the terminals
0OC1+,0C1-,0C2+,0C2- and EZ2 of the ECM connector.
Resistance: 1 M Q or more

A50603

NG> REPAIR OR REPLACE HARNESS AND

CONNECTOR

CHECK FOR INTERMITTENT PROBLEMS
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DIAGNOSTICS -

SFI SYSTEM (1MZ-FE)

OBDII scan tool (excluding Hand-held Tester):

1 | CHECK OPERATION OF OCV (See page 10-2)

NG >

REPLACE OCV

2 INSPECT ECM (See page 05-152)

NG >

CHECK AND REPLACE ECM

3 | CHECK HARNESS AND CONNECTOR(OCV - ECM)

NG>

REPAIR OR REPLACE HARNESS AND

CONNECTOR

CHECK FOR INTERMITTENT PROBLEMS
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DIAGNOSTICS - SFI SYSTEM (1MZ-FE) .

STARTER SIGNAL CIRCUIT

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 positive volt-
age is applied to terminal STA of the ECM. The starter signal is mainly used to increase the fuel injection
volume for the starting injection control and after-start injection control.

WIRING DIAGRAM

Ignition SW
5
W 2| 2 |1 6v \ G-Y
AM1 %Tl /@
W-R 7 ﬁ 8
AM2 OST2 (%)7
B-W Engine
Room ECM
NA NA N\
J/B
IF3] 3 71 I1F6
Driver 1L )9
Side W-R B-W B-Y
2(2A 1E)2 1 1
ST 8
5 Relay 1 . G-Y . NSW
AM1 AM2 Engine O E .
Room \j g Rnglne G-Y
IB oom 9
R/B Park/
2(2E 1A)2 3 2 O | Neutral
B-G B-G (%) B-Y \ Position
! Sw
1 (1) B-R W-B 6
2 Engine 3(1C) 1H) 8 B-Y
% ALT Room 8
R/B 1K
1 Engine
1K) 7
Room
(1) IB 7(1L) Engine
B-G Room
B-R J/B

—

1
% FL MAIN B.R S2 9
- 153 1 B-Y (E9) sTA
Starter W-B
Battery

1<

k-4

AB0859
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE

HINT:

This diagnostic chart is based on the premise that the engine is cranked normally. If the engine is not
cranked, proceed to the problem symptoms table on page 05-30 .

Hand-held Tester:
1 | READ VALUE OF HAND-HELD TESTER(STARTER SIGNAL)

(@ Turn the ignition switch ON and push the hand-held tester main switch ON.
(b) Read the STA signal on the hand-held tester while the starter operates.

Result:
Ignition Switch Position ON START
STA Signal OFF ON

SHOWN ON PROBLEM SYMPTOMS TABLE

OK> PROCEED TO NEXT CIRCUIT INSPECTION

2 CHECK HARNESS AND CONNECTOR(ECM - STARTER RELAY)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

CHECK AND REPLACE ECM

OBDII scan tool (excluding Hand-held Tester):
1 |INSPECT ECM

(@ Measure the voltage between terminal STA and E2 of the
STA ECM connector during the engine cranking.
Voltage: 6 V or more
I g I ——rya —1
FITTTI T T A TTTTT TN T TTI T3
T
E2
OK PROCEED TO NEXT CIRCUIT INSPECTION
Y pooTe SHOWN ON PROBLEM SYMPTOMS TABLE
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2 | CHECK HARNESS AND CONNECTOR(ECM - STARTER RELAY)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

CHECK AND REPLACE ECM
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

ACIS CONTROL CIRCUIT

CIRCUIT DESCRIPTION

This circuit is opens and closes the Intake Air Control Valve in response to the engine load in order to in-
crease the intake efficiency (ACIS: Acoustic Control Induction System).

When the engine speed is 4,100 rpm or less and the throttle valve opening angle is 30° or more, the ECM
turns the two VSV ON or OFF and operate the Intake Air Control Valve.

Valve No.2 Valve No.1, No.2 closed (VSV: ON) Valve No.1 open (VSV: OFF)
Valve No.2 closed (VSV: ON)
1 1
| |
1 I
| I

% Throttle Valve 3,000 rpm 2,100 rpm
Engine Speed

Throttle Valve
Opening Angle

Valve No.1, No.2 open (VSV: OFF)

Y AB2461

WIRING DIAGRAM

ECM
2 E.EI 6 15
© ooy E10
| A 5 3 NI Rkl ¢
1 VSV for ACIS No. 2
Engine Room ﬂ'n EO1
s E10
1 > 3 1 2
o 2 1 1B VSV for ACIS No.1
@ E.F.. ECU Relay B-W
25
FL Engine Room J/B @2 W oYAICY EOL
MAIN
W -B VSV for AICV No.3 +B
_-'-_ ?
I
| Battery 8
T B-w MREL
J_ \ED/ E6
Y _ B A57003
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE

Hand-held Tester:
1 | PERFORM ACTIVE TEST BY HAND-HELD TESTER(VSV FOR ACIS)

(@ Turn the ignition switch ON and hand-held tester main

(b) Select the INTAKE CTRL VSV from the ACTIVE TEST
menu on the hand-held tester.
(c) Check the operation of the VSV when the VSV is oper-

’;% ated by the hand-held tester.
’ VSV is ON:
Air Eilter Air fr(?m port E flows out through port F.
A60850 VSV is OFF:

Air from port E flows out through the air filter.
OK> INSPECT VACUUM TANK

2 |CHECK VSV(FOR ACIS) (See page 13-2)

NO.1

NG> REPLACE VACUUM SWITCHING VALVE ASSY

3 | CHECK HARNESS AND CONNECTOR(E.F.I. ECU RELAY - ECM)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

CHECK AND REPLACE ECM

OBDII scan tool (excluding Hand-held Tester):
1 |CHECKVSV(FOR ACIS) (See page 13-2)

NO.1

NG> REPLACE VACUUM SWITCHING VALVE ASSY
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2 INSPECT ECM

(@ Turn the ignition switch ON.

ACIS ACI1 (b) Measure the voltage between terminals ACI1, ACIS and
E2 of the ECM connector.

e == Voltage: 9 - 14 V

(LT
||
il

A3763 NG >| CHECK HARNESS AND CONNECTOR

3 | INSPECT VACUUM TANK (See page 13-2)

NG> REPAIR OR REPLACE

CHECK AND REPLACE ECM
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DIAGNOSTICS - SFI SYSTEM (IMZ-FE) e

FUEL PUMP CONTROL CIRCUIT

CIRCUIT DESCRIPTION

In the diagram below, when the engine is cranked, current flows from terminal ST of the ignition switch to
the starter relay (Marking: ST) coil and also current flows to terminal STA of ECM (STA signal).

When the STA signal and NE signal are input to the ECM, Tr is turned ON, current flows to coil of the circuit
opening relay (Marking: C/OPN), the relay switches on, power is supplied to the fuel pump 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.
E.F.I. ECU
Rel
elay C/OPN Relay Fuel Pump
E.F.I.
ECM
= 4 N\
W
Ignition SW
MREL
A
AML - CST1L S
1G2 IGSW
2 AM2 [AM2 iz ™
AM1 o
ST2 Park/Neutral
Position SW
(STA Signal) ISTA
QALT
Stater
Relay _
% FL MAIN (NE Signal) | ng
=
_ | Battery
T
—,
Starter L )
0 A60853
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)
WIRING DIAGRAM
Ignition SW
3
W-R ,  W-R B-R B-R ECM
EK\ 7 AMOZA?GZ 6 / ( \
f§\
{E6 ) MREL
Engine Room J/B
2(1E) (1B)3 1C)8
IG2 2
Z AM2 3 1 1
E.F.I C/OPN
ECU f R
o g elay g
Relay
5 2 2
OO
E.F.I.
2( 1A 1C)5 4 (1D 1C) 6
B-G
P o
11| ID1
Engine Room R/B 10
(—}) w-B G-R E6) FC
B-G Fuel Pump@
%FL MAIN A
W-B 312 J/C
T [Battery ED BC
T
Y = = = AG0860
2002 LEXUS ES300 REPAIR MANUAL (RM911U)
Author : Date : 327



05-175
DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE
When using Hand-held Tester:
1 |PERFORM ACTIVE TEST BY CHECK OPERATION OF FUEL PUMP

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

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

(c) Check that the pulsation damper screw rises up when the
fuel pump is operated by the hand-held tester.
Result: The pulsation damper screw rises up.

a AS7009 OK> CHECK FOR STARTER SIGNAL CIRCUIT

2 | CHECK FOR ECM POWER SOURCE CIRCUIT (See page 05-178)

NG> REPAIR OR REPLACE

3 | CHECK E.F.I. CIRCUIT OPENING RELAY ASSY (See page 10-2)

NG REPLACE E.F.I. CIRCUIT OPENING RELAY
ASSY

4 INSPECT ECM

(@ Turn the ignition switch ON.

(b) Measure the voltage between terminal FC and E2 of the
ECM connector.
Voltage: 9 - 14 V

y A53769 NG >| CHECK HARNESS AND CONNECTOR
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DIAGNOSTICS - SFISYSTEM (1IMZ-FE)

5 |INSPECT FUEL PUMP (See page 11-4)

NG> REPLACE FUEL PUMP

PUMP,FUEL PUMP - E2)

6 | CHECK HARNESS AND CONNECTOR(CIRCUIT OPENING RELAY - FUEL

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM

OBDII scan tool (excluding Hand-held Tester):

1 | CHECK OPERATION OF FUEL PUMP

Y A53769

A57009

(@)
(b)

(€)

Turn the ignition switch ON.

Connect between terminal FC and E2 of the ECM con-
nector.

Check that the pulsation damper screw rises up when
connecting between terminal FC and E2 of the ECM and
E8 connector.

Result: The pulsation damper screw rises up.

OK> CHECK FOR STARTER SIGNAL CIRCUIT

2 | CHECK FOR ECM POWER SOURCE CIRCUIT (See page 05-178)

2002 LEXUS ES300 REPAIR MANUAL (RM911U)
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3 | CHECK E.F.I. CIRCUIT OPENING RELAY ASSY (See page 10-2)

ASSY

NG> REPLACE E.F.I. CIRCUIT OPENING RELAY

4 INSPECT ECM

(@ Turn the ignition switch ON.

(b) Measure the voltage between terminal FC and E2 of the
ECM connector.

Voltage: 9 - 14 V

A3769 NG >| CHECK HARNESS AND CONNECTOR

5 |[CHECK FUEL PUMP (See page 11-4)

NG> REPLACE FUEL PUMP

CHECK HARNESS AND CONNECTOR(CIRCUIT OPENING RELAY - FUEL PUMP,
FUEL PUMP - E2)

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

CHECK AND REPLACE ECM
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DIAGNOSTICS

SFI SYSTEM (1MZ-FE)

056HC-03

ECM POWER SOURCE CIRCUIT

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to terminal IGSW of the ECM and
the E.F.I. ECU relay (Marking: E.F.I.) control circuit in the ECM sends a signal to terminal MREL of the ECM
switching on the E.F.l. ECU relay.
This signal causes current to flow to the coil, closing the contacts of the E.F.I. ECU relay and supplying power
to terminal +B of the ECM.
If the ignition switch is turned off, the ECM continues to switch on the E.F.l. ECU relay for a maximum of 2
seconds for the initial setting of the IAC valve.

WIRING DIAGRAM

Engine Room J/B Driver Side J/B ECM
8 IG2 7 20 9
(10)€fo~o] B(ic}-B-° ée)( 2G B-O _ (E6)iGsw
B-R Driver Side J/B 1
8
7W - R -
G O == o ERNG I
1G2 AM2
—~ N
Ignition Ej
Switch 3LIF3 B-R 8
W-R | B-W (E6) MREL
2(1E 4(1c) X 1B)
3 1
E.F.I.
AM2 Z fo g | Ecu Erdine R
Relay ngine Room
J/iB
5 2
E.F.l.
o~
Engine Room R/B 2(1A) 5(1C
1
B-G BR (o)
B.G 1 1 A A\ E8)E1l
J11 J/C
FL MAIN W -B
1
T |Battey ED, EF
T
v = = = A59757
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DIAGNOSTICS - SFISYSTEM (1MZ-FE)

INSPECTION PROCEDURE

1 INSPECT ECM

+B
e

R

Y

\?K(

A53769

(e ]

(@)
(b)

Turn the ignition switch ON.

Measure the voltage between terminals +B and E2 of the
ECM connectors.

Voltage: 9 - 14 V

OK> PROCEED TO NEXT CIRCUIT INSPECTION

SHOWN ON PROBLEM SYMPTOMS TABLE

2 | CHECK HARNESS AND CONNECTOR(E1,E2 - BODY EARTH)

T

u J
ﬁ%\“‘(

(@)
(b)

Disconnect the ECM E10 and E8 connector.

Check for open between the terminals E1 and E2 of the
ECM connector and Body ground.

Resistance: 1 Q or less

El
4 NG \{|REPAIR OR REPLACE HARNESS AND
Y E2 A57021 CONNECTOR
3 INSPECT ECM
(@ Turn the ignition switch ON.

GSW (b) Measure the voltage between terminal IGSW and E2 of
\ the ECM connector.
\ Voltage: 9 - 14 V

T e T e i

ST

Y

\?K(

A53769

(e ]
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DIAGNOSTICS

SFI SYSTEM (1MZ-FE)

CHECK FUSE(AM2)

AM2(30A)

A59714

(@ Remove the AM2 fuse from the engine room J/B.
(b) Check the continuity of the AM2 fuse.

NG>

CHECK FOR SHORT IN ALL HARNESS AND
COMPONENTS CONNECTED AM2 FUSE

5 CHECK IGNITION OR STARTER SWITCH ASSY
(@ Check continuity between the connector terminals shown
IG1  ACC AM1 ST1 in the chart below.

Switch Terminal No. Resistance

LOCK All Terminal to Terminal 1MQ or more

ACC 2-3 1Q or less

ON 2-3-4 1Qorl
67 or less
1le2<4
START 678 1Q or less
= ST2 AM2 IG2 aenrs
NG> REPLACE IGNITION OR STARTER SWITCH
ASSY

REPAIR OR REPLACE HARNESS AND CONNECTOR

6 INSPECT ECM

(@ Turn the ignition switch ON.

MREL (b) Measure the voltage between terminal MREL and E2 of
the ECM connector.
Voltage: 9 - 14 V
G ——=r» e T
ylll‘l[IIIIIIIII‘HVIIII‘I‘]I‘]IIIIIII‘Ir IIIHIIIII‘]‘I‘\I LHMV%
HEHHH HH H S

CHECK AND REPLACE ECM

NG >

A53769
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7 | CHECK FUSE(E.F.l.)

COMPONENTS CONNECTED EFI FUSE

NG> CHECK FOR SHORT IN ALL HARNESS AND

8 |CHECK E.F.I ECU RELAY (See page 10-2)

NG> REPLACE E.F.| ECU RELAY

9 | CHECK HARNESS AND CONNECTOR(MREL - E2)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

REPAIR OR REPLACE HARNESS AND CONNECTOR
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ACTIVE CONTROL ENGINE MOUNT

LOCATION

Vacuum Tank

Air Cleaner Cap

Engine Mounting Insulator FR

Vacuum Switching Valve

IG2 (30A) E.F.I. ECU Relay

|
00000 00
itk ST

0008 07338
0000000 D D
O

AM2(30A) E.F.l. (20A)

A57026
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CIRCUIT DESCRIPTION

Active control engine mount (ACM) system dampens engine vibration at low engine speed using ACM VSV.
The VSV is controlled by a pulse signal transmitted to the VSV from the engine control module (ECM). In
normal operation, the frequency of this pulse signal is correctly matched to engine speed to effectively damp-
en engine vibration.

WIRING DIAGRAM

ECM
] 2 E.F.l 6 R 24
| B-G A - o\ . B-W - 2B-L =10 ACM1
(1) VSV for ACM
Engine
Room R/B
O : 3
—(1c)& S (1B
B-G E.F.I. ECU Relay
é Engine Room J/B
FL MAIN
W-B ?
1 8
- B-W E6 MREL
__ | Battery
T v —
Y - - A62465
INSPECTION PROCEDURE
1 CHECK VACUUM HOSE

(@) Check whether the cap of vacuum hose is missing or not.
Vacuum Tank (b) Do not repair the hose with a cap by cutting it. If the hose

Intake Air Control Valve )
Actuator is damaged, be sure to replace whole vacuum hose as-
- sembly.

[
(c) Check the air/vacuum hose for looseness, disconnection
and blockage.

Air Cleaner

T
s I
B A

VSV Cap

Front Engine Mount Insulator
0 A61613

NG> REPAIR OR REPLACE VACUUM HOSE
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PERFORM ACTIVE TEST BY OB

TESTER(ACTIVE CONTOROL ENGINE MOUNT)

D Il SCAN TOOL OR HAND-HELD

(@)
(b)
(c)
(d)
(e)

Warm up engine to normal operating temperature.
Connect the hand-held tester to the DLC3.
Select the ACM inhibit active test on the hand-held tester.

Shift transmission into "N” or "P” range.

Check whether or not engine vibration is increased while the ACM inhibit active test is in the "ON” state.

Result: Engine vibration is increased.

NG> Goto step 4

CHECK INTAKE MANIFOULD VACUUM PRESSURE

()
(b)
(©
(d)
(e)
()
(9)

Warm up engine to normal operating temperature.
Chock the 4 wheels.

Fully apply the parking brake.

Keep your foot pressing firmly on the brake pedal.

Shift transmission into "D” position.

Disconnect the vacuum hose.

Check that disconnected hose applies suction to your fin-
ger intermittently.

OK >[SYSTEM OK
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4 INSPECT ECM

ﬁ—(:‘ﬂﬁ—u’-:\hf—(:u

AB1577

(@) Connect the oscilloscope between terminals ACM1 and
E1l of ECM connector.

(b) Warm up engine to normal operating temperature.

(c) Measure voltage between terminals ACM1 of and E1 of
ECM connector.
Result:

Condition Voltage

Shift position is D range, and

. . Pul neration
engine speed is 900 rpm or less. ulse generatio

5V/Div

N O Y

10ms/Div

GND

A61576

Shift position is D range, and

engine speed is 900 rpm or more. 9-14V

Shift position is P range. 9-14V

OK> Go to step 7

5 INSPECT DUTY VACUUM SWITCHING VALVE(RESISTANCE)

C58536

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

(@) Disconnect the VSV connector for ACM.
(b) Measure resistance between the terminals.
Resistance: 19 - 21 Q at 20°C (68°F)

NG> REPLACE DUTY VACUUM SWITCHING VALVE
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CHECK HARNESS AND CONNECTOR

A51984 A52933

[0) A59656
E10 \II\IHI\IIVI\II\II\I\\\]
SEEEINEEN SEsEnenl
E1l
TR
ACM1
q
Y A54406
[ ]
P A52937

(@) Disconnect the connector from the VSV of ACM.
(b) Remove the E.F.l. ECU Relay.
(c) Check for open between the terminals 3 of the E.F.l. ECU
Relay in the holder and 1 of the VSV connector for ACM.
NOTICE:
Do not insert the tester leads too hard in the procedure
above, or the holder may be damaged.
Resistance: 1 Q or less
(d) Check for short between the terminals 3 and 2 of the E.F.I.
ECU Relay in the holder.
NOTICE:
Do not insert the tester leads too hard in the procedure
above, or the holder may be damaged.
Resistance: 1 M Q or more

(e) Disconnect the ECM E10 connector.

(H  Check for open between the terminals ACM1 of the ECM
connector and 2 of the VSV connector for ACM.
Resistance: 1 Q or less

(g) Check for short between the the terminals ACM1 and E1
of the ECM connector.

Resistance: 1 M Q or more

CHECK AND REPLACE WIRE HARNESS

NG >

CHECK AND REPLACE ECM

2002 LEXUS ES300 REPAIR MANUAL (RM911U)

Author : Date : 339



05-187

DIAGNOSTICS - SFISYSTEM (1MZ-FE)

7 INSPECT DUTY VACUUM SWITCHING VALVE(OPERATION)

A52014

(@)
(b)

Disconnect the VSV connector for ACM.

Check operation of VSV for ACM when battery positive
voltage is applied to the terminals of VSV connector for
ACM or not.

Battery positive voltage is not applied:

The air from pipe G is flowing out through pipe E and

H.

Battery positive voltage is applied:

The air from pipe F is flowing out through pipe E and

H.

NG> REPLACE DUTY VACUUM SWITCHING VALVE

8 INSPECT ENGINE MOUNTING INSULATOR ASSY FRONT

A51989

(@)
(b)

(c)
(d)

Disconnect the vacuum hose from front engine mount in-
sulator.

Using MITYBAC (Hand-Held Vacuum Pump), apply vac-
uum of 80 kPa (600 mmHg, 25 in.Hg) and allow it to stand
for 1 minutes.

Check that there is no change in the needle movement.
Check that there is no fluid leakage caused by a brake of
a lower diaphragm.

NG> REPLACE ENGINE MOUNTING INSULATOR

ASSY FRONT

SYSTEM OK
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AIR INTAKE CONTROL CIRCUIT

CIRCUIT DESCRIPTION

The air cleaner inlet is divided into two areas, and a air intake control valve and an actuator have been pro-
vided in one of the areas.

As a result, a reduction in intake noise and an increase in the power output have been realized in the low
to the high-speed range of the engine.

When the engine is operating in the low-to mid-speed range, this control operates the air intake control
valve to close one side of the air cleaner inlet.

When the engine speed is more than 3600 rpm. and the opening of the throttle valve is more than 30°, the
ECM activates VSV ON and operates AICV.

Vacuum tank

VSV ﬂ “ ; Throttle valve E
| opening angle :

\L 30°

N Air intake control valve

/

360(5rpm
‘ | Engine speed

Air cleaner inlet

AICV closed (VSV:ON)

AB61332

WIRING DIAGRAM
Refer to ACIS CONTROL CIRCUIT on page 05-170 .

INSPECTION PROCEDURE
Hand-held Tester:
1 | READ VALUE OF HAND-HELD TESTER(VSV FOR AICV)

(@ Turn the ignition switch ON and hand-held tester main
switch ON.

(b) Select the INTAKE CTRL VSV from the ACTIVE TEST
menu on the hand-held tester.

(c) Check the operation of the VSV when the VSV is oper-
ated by the hand-held tester.
VSV is ON:
Air from port E flows out through port F.

O i VSV is OFF .

Air from port E flows out through the air filter.

OK> INSPECT VACUUM TANK
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2 | CHECK CHECK VSV(FOR AICV) (See page 13-2)

NO.3

NG> REPLACE INTAKE AIR CONTROL VALVE ASSY

3 | CHECK HARNESS AND CONNECTOR(COMPUTRE RELAY - ECM)

CONNECTOR

NG> REPAIR OR REPLACE HARNESS AND

CHECK AND REPLACE ECM

OBDII scan tool (excluding Hand-held Tester):
1 |CHECK VSV(FOR - AICV) (See page 13-2)

NG> REPLACE INTAKE AIR CONTROL VALVE ASSY
NO.3

2 INSPECT ECM
(@ Turn the ignition switch ON.
AlCV (b) Measure the voltage between terminals AICV and E2 of
the ECM E8 and E9 connector.
P e Y — L Voltage: 9-14V
\(HHII\II\H"H V \
Y
E2
A53763 NG >| CHECK HARNESS AND CONNECTOR

3 INSPECT VACUUM TANK

NG> REPAIR OR REPLACE

CHECK AND REPLACE ECM
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