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HOW TO PROCEED WITH TROUBLESHOOTING

Troubleshoot in accordance with the following procedures.
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@ehicle Brought to Worksho@

1 [Customer Problem Analysis /

2 // Connect OBD Ii scan tool or hand-held tester to DLC3 /
// If display indicates a communication fault in tool, inspect DLC3 //

w

// Check DTC and Freeze Frame Data (Pre-check) I
J/ Record or Print DTC and Freeze Frame Data /

(-

R

/ Clear DTC and Freeze Frame Data //

(-

(&)

[ Visual Inspection /]

("

(s3]

// Setting Check Mode Diagnosis //

7 Problem Symptom Confirmation
If engine does not start, perform steps 10 and 12 first

Malfunction JL Malfunction does not occur.
oceurs. 8 // Symptom Simulation /

9 // DTC Check //c:’-|

Normal L Jd L Malfunction code.

10 // Basic Inspection // 11// DTC Chart //
<L

12 [ Problem Symptoms Table //

i
14 // Parts Inspection // 13// Circuit Inspection //

s
ﬂ 15// Check for Intermittent Problems //

| Identification of Problem |< ] (:

16 // Adjustment, Repair  //

17|  Confirmation Test |

L
End

G02935197

Fig. 1: Troubleshooting Flowchart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE Check Sheet Inspector’s
jame
Customer’s Name VIN
B aerine Production Date
License Plate No. Odometer Reading kml}‘:es
o Egtgis'}:r?“s 0J Engine does not crank O No initial combustion O No complete combustion
O Difficult to O Engine cranks slowly
Start O Other
w
E DO incorrect first idle O Idiing rpm s abnormal O High { rpm) DOLow ( rpmy}
% O Poor kiling D Roughidiing O Other
E
& | OPoor O Hesitation 0O Back fire O Mutfler explosion (afterfire) 0O Surging
5 Drivabliity O Knocking 0O Other
'5 O Soon after starting O Atter accelerator pedal depressed
2 | OEngine Stall | O After accelerator pedal released O During A/C operation
O Shifting from Nto D 0O Other
O Other
Date Problem
Occurred
ti th, I
ProblemFrequency O Coenstant O Sometimes ( imes per day/month) 0O Once only
O Other
Weather DOFine O Cloudy [0 Rainy O Snowy 0O Various/Other
Outdoor s N
E g Tomperature OHot DOwarm O Cool O Cold (approx. FL C)
3;3 Place O Highway O Suburbs O Inner city 0O uphill O Downhill
L= E D Rough road O Other
E -
gﬁ Engine Temperature | O Cold O warming up O After warming up [0 Anytemperature O Other
a
O starting 0O Just after starting ( min.) O ldling O Racing
Engine Operation | O Driving [0 Constant speed 0O Acceleration O Deceleration
D A/C switch ON/OFF O Other

Condition of CHK ENG O Remains on [ Sometimes lights up O Does not light up
Normal Mode O Normal O Malfunction code(s) (code )]
) (Pre-check) O Freeze frame data ( )
DTC Inspection
O Normal O Malfunction code(s) (code )
Ch
eck Mode O Freeze frame data ( )

G02641695

Fig. 2: Customer Problem Analysis Check Sheet

Courtesy of TOYOTA MOTOR SALES,

PRE-CHECK

1. DIAGNOSIS SYSTEM

U.S.A., INC.
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Description

o When troubleshooting On-Board Diagnostic (OBD I1) vehicles, the vehicle must be connected to
the OBD I scan tool (in compliance with SAE J1978) or the hand-held tester. Various data output
from the vehicle's ECM can then be read.

CHECK

G02641696

Fig. 3: Identifying Malfunction Indicator Lamp (MIL)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

o OBD Il regulations require that the vehicle's on-board computer illuminates the Malfunction
Indicator Lamp (MIL) on the instrument panel when the computer detects a malfunction in: 1) the
emission control system/components, or 2) the powertrain control components (which affect
vehicle emissions), or 3) the computer. In addition, the applicable Diagnostic Trouble Codes
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(DTCs) prescribed by SAE J2012 are recorded in the ECM memory (see DIAGNOSTIC
TROUBLE CODE CHART)

If the malfunction does not reoccur in 3 consecutive trips, the MIL turns off automatically but the DTCs
remain recorded in the ECM memory.

e To check the DTC, connect the hand-held tester or OBD 11 scan tool to the Data Link Connector 3
(DLC3) on the vehicle. The hand-held tester or OBD 11 scan tool also enables you to erase the DTC
and check the freeze frame data and various forms of engine data (for operating instructions, see the
OBD II scan tool's instruction book). The DTC includes SAE controlled codes and manufacturer
controlled codes. SAE controlled codes must be set as prescribed by the SAE, while manufacturer
controlled codes can be set freely by a manufacturer within the prescribed limits (see the DTC chart
on DIAGNOSTIC TROUBLE CODE CHART).

/ —
Hand-held Tester

G02641697

Fig. 4: Connecting Hand-Held Tester To Data Link Connector (DLC3)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

o The diagnosis system operates in "normal mode™ during normal vehicle use. In "normal mode", 2
trip detection logic* is used to ensure accurate detection of malfunctions. A "check mode™ is also
available to technicians as an option. In "check mode", 1 trip detection logic is used for simulating
malfunction symptoms and increasing the system's ability to detect malfunctions, including
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intermittent malfunctions (hand-held tester only) (see step 5).
e *2 trip detection logic:

When a malfunction is first detected, the malfunction is temporarily stored in the ECM memory
(1st trip). If the ignition switch is turned OFF and then ON again, and the same malfunction is
detected again, the MIL will illuminate (2nd trip).

e Freeze frame data:

The freeze frame data records the engine conditions (fuel system, calculated load, engine coolant
temperature, fuel trim, engine speed, vehicle speed, etc.) when a malfunction is detected. When
troubleshooting, freeze frame data can help determine if the vehicle was running or stopped, if the
engine was warmed up or not, if the air-fuel ratio was lean or rich, and other data from the time the
malfunction occurred.

Priorities for troubleshooting:

When multiple DTCs occur, find out the order in which the DTCs should be inspected by checking the
component's DTC chart. If no instructions are written in the DTC chart, check DTCs in the following
order of priority:

1. DTCs other than fuel trim malfunction (DTC P0171, P0172) and misfire (DTC P0300 - P0304).
2. Fuel trim malfunction (DTC P0171, P0172).
3. Misfire (DTC P0300 - P0304).

CHECK DLC3

The vehicle's ECM uses the 1ISO 9141-2 for communication protocol. The terminal arrangement of the
DLC3 complies with SAE J1962 and matches the 1SO 9141-2 format.
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DLC3

G02641698

Fig. 5: Identifying DLC3 Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Tester Connection Condition Specified Condition
7 (Bus + ling) - 5 (Signal ground) During communication Pulse generation
4 (Chassis ground) - Body ground Constant
- Below 12
5 (Signal ground) - Body ground Constant
16 (B+) — Body ground Constant 9to 14V

GO2641699

Fig. 6: DLC3 Connector Terminals Resistance & Voltage Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

Connect the cable of the hand-held tester or the OBD 11 scan tool to the DLC3, turn the ignition switch
ON and attempt to use the hand-held tester or the OBD |1 scan tool. If the screen displays UNABLE TO
CONNECT TO VEHICLE, a problem exists in the vehicle side or the tester side.
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o If the communication is normal when the tool is connected to another vehicle, inspect the DLC3 on
the original vehicle.

o If communication is still impossible when the tool is connected to another vehicle, the problem is
probably in the tool itself, so consult the Service Department listed in the tool's instruction manual.

INSPECT BATTERY VOLTAGE
Battery voltage: 11 to 14 V
If the voltage is below 11 V, recharge the battery before proceeding.

CHECK MIL
a. The MIL turns on when the ignition switch is turned ON and the engine is not running.

HINT:

If the MIL is not illuminated, troubleshoot the MIL circuit (see MIL CIRCUIT
MALFUNCTION).

b. When the engine is started, the MIL should turn off. If the lamp remains on, it means that the
diagnosis system has detected a malfunction or abnormality in the system.

DTC CHECK (Normal Mode)

NOTE: o If there is no DTC in the normal mode, check the pending fault code
using the Continuous Test Results function (Mode 7 for SAE J1979)
on the OBD Il scan tool or the hand-held tester.

e Hand-held tester only:

When the diagnosis system is switched from the normal mode to the
check mode, all the DTCs and freeze frame data recorded in the
normal mode will be erased. So before switching modes, always
check the DTCs and freeze frame data, and then write them down.

a. Checking DTCs using the hand-held tester or OBD 11 scan tool.
1. Connect the hand-held tester or the OBD Il scan tool to DLC3. (See Fig. 4).
2. Turn the ignition switch ON.

3. Use the hand-held tester or the OBD |1 scan tool to check the DTCs and freeze frame data
and then write them down.

For the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD 11/
DTC INFO / CURRENT CODES. For the OBD 11 scan tool, see its instruction manual.

4. See DIAGNOSTIC TROUBLE CODE CHART to confirm the details of the DTCs.

NOTE: When simulatina a svmptom with the OBD Il scan tool (excludina
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hand-held tester) to check for DTCs, use the normal mode. For DTCs

subject to "2 trip detection logic", perform either of the following
actions.

e Turn theignition switch OFF after the symptom is simulated
once. 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.

e Check the pending fault code using the Continuous Test
Results function (Mode 7 for SAE J1979) on the OBD Il scan
tool.

b. Clearing the DTCs using the hand-held tester or the OBD |1 scan tool.
1. Connect the hand-held tester or the OBD 11 scan tool to the DLC3.
2. Turn the ignition switch ON.

3. Erase DTCs and freeze frame data using the hand-held tester or the OBD 11 scan tool
(complying with SAE J1978).

For the hand-held tester: 1) enter the following menus: DIAGNOSIS / ENHANCED OBD
1/ DTC INFO / CLEAR CODES; and 2) press YES. For the OBD Il scan tool, see its
instruction manual.

c. Clearing the DTCs without using the hand-held tester or the OBD 1l scan tool.

1. Remove the EFI1 fuse from the engine room J/B and ETCS fuse from the engine room R/B
for more than 60 seconds. Or, disconnect the battery terminal for more than 60 seconds.

After disconnecting the battery terminal, perform the "INITIALIZE" procedure (see PRE-
CHECK).
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Engine Room J/B

EF!1 Fuse

Engine Room R/B
m
—

=JU
[

\

ETCS Fuse

/

Y
G02641701

Fig. 7: Identifying EFI11 Fuse & ETCS Fuse
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

6. DTC CHECK (Check Mode)
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HINT:
Hand-held tester only:

Check mode has a higher sensitivity to detect malfunctions and can detect malfunctions that normal mode
cannot detect. Check mode can also detect all the malfunctions that normal mode can detect.

a. Procedure for Check Mode using the hand-held tester.
1. Make sure that the items below are true:

o Battery positive voltage 11 V or more.

o Throttle valve fully closed.

e Transmission in the P or N position.

o A/C switched OFF.
Turn the ignition switch OFF.
Connect the hand-held tester to the DLC3. (See Fig. 4).
Turn the ignition switch ON.

Change the ECM to check mode with the hand-held tester. Enter the following menus:
DIAGNOSIS / ENHANCED OBD Il / CHECK MODE. Make sure the MIL flashes as
shown (see Fig. 8).

SR S

NOTE: All DTCs and freeze frame data recorded will be erased if: 1) the
hand-held tester is used to change the ECM from normal mode
to check mode or vice-versa; or 2) during check mode, the
ignition switch is turned from ON to ACC or OFF.
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G02641703

Fig. 8: Identifying MIL Flashes
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

6. Start the engine. The MIL should turn off after the engine starts.
7. Simulate the conditions of the malfunction described by the customer.

8. After simulating the malfunction conditions, use the hand-held tester diagnosis selector to
check the DTC, freeze frame data and other data.

o After checking the DTC, inspect the applicable circuit.
b. Clearing the DTCs using the hand-held tester or the OBD Il scan tool.
1. Connect the hand-held tester or the OBD Il scan tool to the DLC3.
2. Turn the ignition switch ON.

3. Erase DTCs and freeze frame data with the hand-held tester or the OBD Il scan tool
(complying with SAE J1978)

For the hand-held tester: 1) enter the following menus: DIAGNOSIS / ENHANCED OBD
1/ DTC INFO / CLEAR CODES; and 2) press YES. For the OBD 1l scan tool, see its
instruction manual.

c. Clearing the DTCs not using the hand-held tester or the OBD |1 scan tool.

1. Remove the EFI1 fuse from the engine room J/B and ETCS fuse from the engine room R/B
for more than 60 seconds (See Fig. 7). Or, disconnect the battery terminal for more than 60
seconds. After disconnecting the battery terminal, perform the "INITIALIZE" procedure (see
PRE-CHECK).
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7. FAIL-SAFE CHART

If any of the following codes are recorded, the ECM enters the fail-safe mode.

DTC Ne. Fail-Safe Operation Fail-Safe Deactivation Conditions
PO031
PO032 " .
POO37 Turn off heater Ignition switch OFF
P0O0O38
PO100 Ignition timing is calculated from engine speed and athrottie
PO102 Returned to normal condition
angle
P0103
PO110
PO112 Intake air temperature is fixed at 20°C (68°F) Returned to normal condition
PO113
PO115
PO117 Engine coolant temperature is fixed at 80" (176°F) Returned to normal condition
FO118
P0120
PO121
PO122
PO123
PO220 If Electronic Throttle Control System (ETCS) has malfunc-
PO222 tion, ECM cuts off current to throttle control motor. Throttle
PO223 control valve returns to predetermined opening angle
POBO4 (approximately 16°) by force of return spring. ECM then
POBO6 adjusts engine output by controlling fuel injection (intermit- | "Pass” condition is detected and then ignition switch is turned
POGO7 tent fuel-cut) and ignition timing in accordance with acceler- | OFF, fail-safe operation will stop and system will return to
POS57 ator pedal opening angle to enable vehicle to continue at | normal condition.
minimal speed.
P2102 If accelerator pedal is depressed firmly and slowly, vehicle
P2103 can be driven slowly. If accelerator pedal is depressed
P21 quickly, vehicle may speed up and slow down erratically.
P2112
P2118
P2119
P2135
PO327 .- . . .
P0328 Maximum timing retardation Igrition switch OFF
P0351
P0O3s52 i . T
P0353 Fuel cut IGF signal is detected for 2 consecutive igniticns
P0354
Accelerator pedal position sensor has 2 (main and sub)
P2120 sensor circuits. If malfunction occurs in either of sensor
P2121 circuits, ECM detects abnormal signal voltage difference
Ei:i; between 2 sensor dircuits and switches to fail-safe mode. |, .. o qion is detected and then ignition switch is tumned
In fail-safe mode, remaining circuit is used to calculate OFF, fail-safe operation wil stop and system will return to
F2125 accelerator pedal opening to allow vehicle to continue driv- ! N
. normal cendition.
P2127 ing.
pP2128 If both circuits malfunction, ECM regards opening angle of
p2138 accelerator pedal to be fully closed. In this case, throttle
valve will remain closed as if engine is idling.
GO2641705

Fig. 9: Fail-Safe Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

8. CHECK FOR INTERMITTENT PROBLEMS
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Hand-held tester only:

Inspect the vehicle's ECM using check mode. Intermittent problems are easier to detect when the ECM is
in check mode with the hand-held tester. In check mode, the ECM uses 1 trip detection logic, which has a
higher sensitivity to malfunctions than normal mode (default), which uses 2 trip detection logic.

Clear the DTCs (see step 5).
Set the check mode (see step 6).
Perform a simulation test (see HOW TO PROCEED WITH TROUBLESHOOTING ).

Check the connector and terminal (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE ).

e. Wiggle the harness and connector (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE ).

BASIC INSPECTION

o o o

When the malfunction is not confirmed in the DTC check, troubleshooting should be carried out in all the
possible circuits considered as causes of the problem. 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 this check is essential in the engine troubleshooting.

1. Is battery positive voltage 11 V or more when engine stopped?
NO: Charge or replace battery.
YES: Go To Next Step.
2. lIsengine cranked?
NO: Proceed to STARTING SYSTEM and continue to troubleshoot.
YES: Go To Next Step.
3. Does engine start?
NO: Go to step 6.
YES: Go To Next Step.
4. Check air filter.

PREPARATION:

Remove the air filter.

CHECK:

Visually check if air filter is contaminated with dirty or oily.

NG: Repair or replace.
OK: Go To Next Step.
5. Check idle speed.
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PREPARATION:

a. Warm up the engine to the normal operating temperature.

b. Switch off all the accessories.

c. Switch off the A/C.

d. Shift the transmission into the N position.

e. Connect the hand-held tester or OBD Il scan tool to the DLC3 of the vehicle.
CHECK

Use CURRENT DATA to check the idle speed.
OK:

Idle speed:

M/T: 650 to 750 RPM

A/T: 550 to 750 RPM

NG: Proceed to problem symptoms table on PROBLEM SYMPTOMS TABLE.
OK: Go To Next Step.

. Check fuel pressure (see FUEL PUMP ).

NG: Proceed to FUEL PUMP and continue to troubleshoot.

OK: Go To Next Step.

. Check for spark.

PREPARATION

Disconnect the ignition coil.

Remove the spark plug.

Install the spark plug to the ignition coil assembly.
Disconnect the injector connector.

Ground the spark plug.

T Q0 T o

CHECK:

Check if spark occurs while the engine is being cranked.

NOTE: « Do not crash the electrode gap.

e To prevent the injectors from injecting excess fuel during this
test, do not crank the engine for more than 5 seconds at one
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time.

NG: Proceed to IGNITION SYSTEM and continue to troubleshoot.
OK: Proceed to problem symptoms table on PROBLEM SYMPTOMS TABLE.
10. DATALIST

HINT:

Using the hand-held tester DATA LIST allows switch, sensor, actuator and other item values to be read
without removing any parts. Reading the DATA LIST early in troubleshooting is one way to shorten
labor time.

NOTE: In the table below, the values listed under "Normal Condition" are
reference values. Do not depend solely on the these reference values
when deciding whether a part is faulty or not.

Warm up the engine.

Turn the ignition switch OFF.

Connect the hand-held tester or the OBD 1l scan tool to the DLC3.

Turn the ignition switch ON.

Push the "ON" button of the hand-held tester or the OBD I1 scan tool.

Enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / DATA LIST.
According to the display on tester, read the "DATA LIST".

Q@ -2 20 T o
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Measurement [tem/Range . .
Hand-held Tester Display surement tem/Rang Normal Gondition* Diagnostic Note
(Display)
Injection period/ .
INJECTOR Min: 0 ms, Mex: 32.64 ms Idling: 1.92 to 3.37 ms -
IGN ADVANCE Ignition timing advance/ Idling: BTDC 5 to 15 de
Min: -64 deg., Max: 63.5 deg. g g
Idling: 3.3t0 26.7 %
CALGLOAD Calculated load by ECM/ Ru'ng, 3 Smmm load (2:500 o
Min: 0 %, Max: 100 % ming ¥ 200 TPm):
12.0to 147 %
I the value |s approximately 0.0
+|dling: gmys:
.54 to 4. . ir f
Air flow rate from MAF meter/ M/T 0.54 to 4.33 gm/second Mass a.qr_ ID\'_\r meter power
MAF Min: 0 amjs, Max: 655 gm/s AT 0.58 to 4.67 gm/second source circuit open
FUemis, ’ g +Racing without load (2,500 rpm): | *VG circuit open or short
33310 9.17 gmfs If the value is 160.0 gm/s or more:
*EVG circuit open
ENGINE SPD Engine speed/ | lr:::rnseso to 750 rpm
Min: O rpm, Max: 16,383 rpm -
O rem i AT 550 to 750 rpm
«If value is -40°C (-40°F): sensor
Coolant temperature/ After warming up: 80 to 95°C circult is open
COOLANT TEMP .
° Min: -40 *C, Max: 140°C (17610 203 °F) +If value is 140°C (284°F) or
more: sensor circuit is shorted
+If value is =40°C (-40°F): sensor
INTAKE AIR Intake air temperature/ Equivalent to ambient temp. circuit is open
Min: -40°C, Max: 140 °C (after cold soak) «If value is 140°C (284°F) or
more: sensor circuit is shorted
THROTTLE POS Atlbsolute throttle position sensor/ | « Throttle fully closed: & to 16 % Read value with isniﬁon switch ON
Min: 0 %, Max: 100 % + Throttle fully open: 64 to 98 % (do not start engine)
Vehicle speed/
VEHICLE SPD Vehi 4 indi
Min: 0 km/h Max: 255 km/h ‘ehicle stopped: 0 km/h (0 mph) | Speed indicated on speedometer
= Accelerator released:
Accelerator pedal position sensor L )
05t011V Read vall th
ACCEL POS #1 No.1 output voltage/ ead value with ignition switch ON
. « Accelerator depressed: (do not start engine)
Min: 0V, Max: 5V
25t045V
Accelerator pedal position sensor *Accelerator reloased:
pecel posil 121020V Read value with ignition switch ON
ACCEL POS #2 No. 2 output veltagef )
) * Accelerator depressed: (do not start engine)
Min: OV, Max: 5V
34t053V
GO2641706

Fig. 10: Hand Held Tester Display Data List (1 Of 4)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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THROTTLE POS #2

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

« Throttle fully closed: 2.1 to 3.1V
* Throttle fully open: 4.5t0 5.5 V

Read value with ignition switch ON
(do not start engine)

THROTTLE TARGT

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

Idiing: 0.4 to 1.1V

Read value with ignition switch ON
(do not start engine)

THROTTLE OPN DUTY

Throttle actuator opening duty ra-
tio/
Min: 0 %, Max: 100 %

Throttle fully closed: 0 %

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

* Read value with ignition switch
ON (do not start engine)

THROTTLE CLS DUTY

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

Throttle fully open: 0 %

*When accelerator pedal is quick-
ly released, duty ratio is in-
creased

«Read the value with ignition
switch ON (do not starl engine)

Whether or not throttle actuator

Read value with ignition switch ON

HROTTLE MOT Idling: ON
THROTTLE MO control is permitted/ ON or OFF ing: @ (do not start engine)
Whether or not electric throttie
+BM control system power is input/ Idling: ON -
ON or OFF
Vapor pressure/ Pressure inside of fuel tank as
Fuel tank d: 0 K
VAROR PRESS Min.: -4.125 kPa, Max.: 2.125 kPa ueltank cap removed: 0 kPa read by vapor pressure sensor
o tout volt ; Performing INJ VOL or AfF CON-
025 B1 52 e YE jns:::zc:ra?u pvesese Idling: 0.1100.9V TROL function of ACTIVE TEST
" ng: 0 ’ enables technician to check volt-
Min: 0V, Max: 1.275 V
age output of each sensor
Performing INJ VOL or A/F CON-
F ut] It of bank
AFS B1 1 ‘:“r SE"S‘:’:’ put voltage of ba i 2,610 88 Y TROL function of ACTIVE TEST
_sensor ' ing 2.8 %0 3. enables technician to check volt-
Min: OV, Max: 7.809 V
age output of each sensor
Whether or not accelerator pedal
ACCEL IDL POS pasition sensor is detecting idie/ | ldling: ON -
ON or OFF
Whether or not throttle position
THROTTLE IDL POS sensor is detecting idle/ Idling: ON -
OM or OFF
FAIL #1 Whether or not fail-safe function is ETCS has failed: ON
executed/ ON or OFF as Talled:
Whether or not fail-safe function is
FAIL #2 ETCS has failed: ON -

executed/ ON or OFF

Throttle fully closed

THROTTLE INITIAL {learned value) 0.5t008V -
Min.. 0V, Max.: 5V
Accelerator fully closed
ACCEL LEARN VAL (learned value) 04t008V -
Min.: OV, Max.: 5V
Throttle motor current
idling: 0to 3.0 A -
THROTTLE MOT Min. 0 A, Max.: 20 A idling: 010 3
This itern is short-t fuel -
Short term fuel trim of bank 1/ s relm S8 erlm . ¢ Icom
SHORT FT #1 . , 0+20% pensation used 1o maintain air-fuel
Min: =100 %, Max: 100 % . L L )
ratio at stoichiometric air-fuel ratio
This itern is overall, long-term fuel
compensation that helps to main-
, Long term fuel trim of bank 1/ tain air-fuel ratio at stoichiometric
LONG FT #1 Min: ~100 %, Max: 100 % 0=20% air fuel ratio (steadies long term
deviations of short-term fuel trim
from central value).
GO02641707

Fig. 11: Hand Held Tester Display Data List (2 Of 4)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Total fuel trim of bank 1:

+Brake pedal released: OFF

TOTALFT #1 Min: 0.5, Max: 1.496 Idling: 0.510 1.4 -
*Value less than 1 (0.000 to
Short term fuel trim associated 0.999) = LEAN
AF FT B1 81 with bank 1 sensor 1/ « Stoichiometric Alr-Fuel Ratio=1 -
Min: 0, Max: 1.999 *Value greater than 1 (1.001 to
1.999) = RICH
»OL (Open Loop) : Has not yet sa-
tisfied conditions to go closed
loop
+CL (Closed Loop) : Using heated
oxygen sensor(s) as feedback
for fuel control
Fuel system status (Bank1) / +OL DRIVE: Open loop due to
FUEL SYS #1 OL or CL or OL DRIVE or Idling after warming up: CL driving conditions (fuel enrich-
OL FAULT or CL FAULT ment)
+OL FAULT: Open loop due to de-
tected systemn fault
+CL FAULT: Closed loop but cne
of heated oxygen sensors, which
is used for fuel control, is mal-
functioning
FC IDL = ON when throttle valve
FCIDL Fuel cut idle/ ON or OFF Fuel cut operation: ON is fully closed and engine speed is
over 1,500 rpm
MIL MIL status/ ON or OFF MIL ON: ON -
STARTER SIG Starter signal/ ON or OFF Cranking: ON -
AJC SIG AJC signalf ON or OFF AJC ON: ON -
PNP SW [NSW] ;T:? 2‘;?' position switchsignall | o .\ 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 -

PS OIL PRESS SwW

Power steering signal/ ON or OFF

+While turning steering wheel: ON
*While not turning steering wheel:
OFF

ldle-up control is performed when
PSis ON

Power steering signal/

This signal Is usually ON until igni-

Min: 0 %, Max: 50 %

FS SIGNAL ON or OFF When steering wheel is turned tion switch Is tumed OFF
Fuel pump / speed status / .
FUEL PUMP { SPD ON/H or OFFIM.L Idling: ON -
AJC magnet clutch status/ )
AJ/C MAG CLUTCH ON or OFF AJC magnet clutch ON: ON -
EVAP VSV status control/ EVAP VSV is controlled by E
EVAP VSV ' VSV operating: ON SViis controlled by ECM
ON or OFF (ground side duty control)
VVT control status (bank 1) .
VVT CTRL B1 ON or OFF VVT system operation: ON -
IGNITION Ignitien counter/ Min: 0, Max: 400 |0 to 400 -
Misfire ratio of cylinder 1/ ] .
CYL #1, #2, #3, #4 4 0% This item is displayed in only idling

Engine load for first misfire range/

MISFIRE LOAD : . -
Min.: 0 g/rev, Max.: 3.98 g/rev. Misfire 0: 0 g/rev.
Engine RPM for first misfire range/
MISFIRE RPM i : -
R Min.: O rpm, Max.: 6,375 rpm Misfire 0: 0 rpm
GO2641708

Fig. 12: Hand Held Tester Display Data List (3 Of 4)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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FC TAU

Fuel Cut TAU: Fuel cut during very
light load/ ON or OFF

Fuel cut operating: ON

Fuel cut is being performed under
very light load to prevent engine
combustion from becoming incom-
plete

CHECK MODE

Check mode/ ON or OFF

Check mode ON: ON

See step 6

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

GO2641709

Fig. 13: Hand Held Tester Display Data List (4 Of 4)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

ACTIVE TEST

HINT:

Performing the hand-held tester ACTIVE TEST allows relay, VSV, actuator and other items to be
operated without removing any parts. Performing the ACTIVE TEST early in troubleshooting is one way

to shorten labor time. The DATA LIST can be displayed during the ACTIVE TEST.

Q@ o 2 0 T o

Warm up the engine.

Turn the ignition switch OFF.
Connect the hand-held tester or the OBD Il scan tool to the DLCS3.
Turn the ignition switch ON.
Turn ON the hand-held tester or the OBD 11 scan tool.

Enter the following menus: DIAGNOSIS / ENHANCED OBD 11 / ACTIVE TEST.
According to the display on tester, perform the ACTIVE TEST.
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Hand-held Tester Display

Test Details

Diagnostic Note

[Test Details]
Control injection volume

+ All injectors are tested at once
*Injector volume is gradually

[Vehicle Condition}
Engine speed: 3,000 rpm or less

INJVOL Mm"'. -125 %'. Max.: 2% changed between -12.5 and 25
[Vehicle Condition] %
Engine speed: 3,000 rpm or less
Foliowing A/F CONTROL proce-
dure enables technician to check
and graph voltage outputs of both
[Test Details] AJF sensor and heated oxygen
Control injection volume sensor
AJF CONTROL -12.5 or 25 % (Change the injection volume -12.5 % or 25 %) For displaying graph, enter "AC-

TIVE TEST /| A/F CONTROL /
USER DATA", select "AFS B1S1
and 025 B1S2" by pressing "YES"
and push "ENTER", Then press
F4".

EVAP (PURGE) VSV

Activate EVAP VSV (Purge) control
ONM or OFF

AJC MAG CLUTCH

[Test Details]
Control A/C magnet clutch
ON or OFF

FUEL PUMP / SPD

[Test Details]
Control fuel pump
ON or OFF

WWT CTRL B1

[Test Details]
Active VVT system (Bank 1)
ON or OFF

+ON: Rough idle or engine stall
+ OFF: Normal engine speed

TCTEY

[Test Details)
Connect TC and TE1
ON or OFF

FC IDL PROHBT

[Test Details]
Control idle fuel cut prohibit
ON or OFF

[Test Details]

CANM CTRL VSV Activate the VSV for canister control. -
ON or OFF
[Test Detalils]
TANK BYPASS VSV Activate the VSV for tank bypass. -
ON or OFF
GO2641710

Fig. 14: Active Test Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DEFINITION OF TERMS

DEFINITION OF TERMS

Term

Definition

Monitor description

Description of what the ECM monitors and how it detects malfunctions
(monitoring purpose and its details).

Related DTCs

Diagnostic code

Typical enabling
condition

Preconditions that allow the ECM to detect malfunctions.
With all preconditions satisfied, the ECM sets the DTC when the monitored
value(s) exceeds the malfunction threshold(s).
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Sequence of operation

The priority order that is applied to monitoring, if multiple sensors and
components are used to detect the malfunction.

While another sensor is being monitored, the next sensor or component will not
be monitored until the previous monitoring has concluded.

Required
sensor/components

The sensors and components that are used by the ECM to detect malfunctions.

Frequency of

The number of times that the ECM checks for malfunctions per driving cycle.
"Once per driving cycle" means that the ECM detects malfunction only one time
during a single driving cycle.

Operation "Continuous" means that the ECM detects malfunction every time when enabling
condition is met.
The minimum time that the ECM must sense a continuous deviation in the
Duration monitored value(s) before setting a DTC. This timing begins after the “typical
enabling conditions" are met.
Malfunction Beyond this value, the ECM will conclude that there is a malfunction and set a
thresholds DTC.

MIL operation

MIL illumination timing after a defect is detected.

MIL operation

“Immediate" means that the ECM illuminates MIL the instant the ECM
determines that there is a malfunction.

MIL operation

"2 driving cycles" means that the ECM illuminates MIL if the same malfunction
is detected again in the 2nd driving cycle.

13. TOYOTA/LEXUS PART AND SYSTEM NAME LIST

This reference list indicates the part names used in this manual along with their definitions.

TOYOTA/LEXUS PART AND SYSTEM NAME LIST

TOYOTA/LEXUS Name Definition
Toyota HCAC system, Hydro-carbon Adsorptive Catalyst (HCAC) HC adsorptive three-way
system, HC adsorptive three-way catalyst catalytic converter
Variable valve timing sensor, VVT sensor Camshaft position sensor
Variable valve timing system, VVT system Camshait timing control
system

Camshaft timing oil control valve, Oil control valve, OCV, VVT, VSV Camshaft timing ol cc:/r;tlr\?;
i I . Camshaft timing and lift
Variable timing and lift, VVTL control
Crankshaft position sensor "A" Crankshaft position sensor

Engine speed sensor

Crankshaft position sensor

THA

Intake air temperature

Knock control module Engine knock control module

Knock sensor

Engine knock sensor

Mass or volume air flow circuit Mass air flow sensor circuit

|Vacuum sensor

Manifold air pressure sensor|
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Internal control module, Control module, Engine control ECU, PCM

Power train control module

FC idle

Deceleration fuel cut

Idle air control valve

Idle speed control

TOYOTA/LEXUS PART AND SYSTEM NAME LIST

CCV, Canister close valve VSV for canister control

Evaporative emissions canister

vent valve
EVAP VSV, Vacuum switching valve assembly No. 1, EVAP VSV, Evaporative emissions canister
Purge VSV purge valve

Pressure switching valve, Bypass VSV

Evaporative emission pressure
switching valve

Vapor pressure sensor, EVAP pressure sensor, Evaporative emission
control system pressure sensor

Fuel tank pressure sensor

Charcoal canister

Evaporative emissions canister

ORVR system

On-board refueling vapor
recovery system

Intake manifold runner control

Intake manifold tuning system

Intake manifold runner valve, IMRV, IACV (runner valve)

Intake manifold tuning valve

Intake control VSV

Intake manifold tuning solenoid
valve

AFS

Air fuel ratio sensor

02 sensor

Heater oxygen sensor

Oxygen sensor pumping current circuit

Oxygen sensor output signal

Oxygen sensor reference ground circuit

Oxygen sensor signal ground

Accel position sensor

Accelerator pedal position sensor

Throttle actuator control motor, Actuator control motor, Electronic
throttle motor, Throttle control motor

Electronic throttle actuator

Electronic throttle control system, Throttle actuator control system

Electronic throttle control system

Throttle/pedal position sensor, Throttle/pedal position switch, Throttle
position sensor/switch

Throttle position sensor

Turbo press sensor

Turbocharger pressure sensor

Turbo VSV

Turbocharger pressure control
solenoid valve

P/S pressure switch

Power-steering pressure switch

VSV for ACM

Active control engine mount

List of Disable a Monitor

HINT:

This table indicates ECM monitoring status for the items in the upper columns if the DTCs in each line on

the left are being set.
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As for the "X" make, when the DTC on the left is stored detection of the DTC in the upper column is not
performed.

Monitor disablement (X - disabled)
RRERRAE 3 | 5| | Elzizizle
Faul code gl | |2] | |al2|s]z Bl | RERER
S HEE NN B EREEEBEEEM R E R R
HEREAHHHEEEEEHEERR
a
o | (231303 ol lele| & | lals]slsl
oA - - = = = = -
Faultcode BIE | Blalalie El B E T
e:ﬁeggg'hgggrgg:grgggggggg
HHEAHEEEEHEREREIREE
Component/ 8le 5 é g 2
system Eigg“n 5 ggg
olE E : 10 § g § § 5 E H § ‘e
SRR e
si5|5 (s[5 (5[5 5 3 5 515 2 (3 1% (o ]a | B | 2 12 R 12 3]
| POC10PO020 | PO0T0.P0020 WTVEV1 2 X x
POON POD1 VT Systam? - Advence x| |x X X
POCI2 PO012 /T Syster! - Retard x| |x x x
S | POC16.PODIS PO0G,PODE WVT System - Misalignmant
S PO0ZY T System2 - Advence x| % X x
2 | poczz PO0Z2 VT System - Retard * *x ®
E [Fooso PO021,32.51,52 02 Senscr Heater - Sensart x| x|%]x]x
FOIASPOT5E | POOG 325152 AF Sensor Healer - Sensort X x| x|
POG36,58 P0037,38,57,58 02 Senscr Heater - Sensor2 x| x
T | Pocasessage | PO04344 63,66 02 Sensor Hester - Sensord : *x| |
2 Trotopoior | Potooroion MAF sensor x|x| [x|x x| D] x]x|x]x]x|x]x
2 TPotsroi0s | POT05P0108 MAF sensor x|x| |x[x w| || %][x]x|x[x]x
POTI0 PU110-PO113 1AT sensor x|x|x|x]x[x] [x
| PO115.POTIE PO115-P0118 ECT sensor x|x|x|x|x x| |x x| %% {%]x|x]x]x
PO420,P0121 PO120-P0223,P2135 | TP sensor x| % : EIEAEAE AL
PO125 PO125 Insufficient ECT for Closed Loop x|x| [x[x x| [x x| x| x]x]x[x
PO12B POi28 Tharrmostal
POT20-PO1S3 | POT20-POI5E 02 Sensor - Sansort T e B e |
POI4POISE | PO134,P0154 02 Senscr, AFF Sensor(No Actiity} - Sensor! x x| [ x| > [ x
FO136,PO1S6 | P0136,70156 02 Sensor - Sensar2
{Povzpote2 | Potazpotez 02 Senser - Sensord ]
EWN.Fnﬂ: POHT1,PO172 Fuel system K XK | K| X
"P0300-PO308 | P0300-PO30R Misfire ® x[x[x{x[x
| PO3ZS,PO330 PO325-PO333 Knock sensor *
FO335 PO335 CHF sensor x|x| |x[x x| [x x| x| x| x| x[x|x
PO340, PO341 P0340, PO341 CMP sensor XX XX *® x K XK|X x| x *
POJ40-PU36 | POBAO-PO4G VT sensort 2 X
PO351-PO358 | PO351-P0358 Ignitor x|x| [x]|x X
PO385 PU38s CKP sensor 2 x| [x x| x| x[x]x|x[x
P0O401 PO401 EGR systom (closed) X X
PO402 P0402 EGR system (opan) x| x| [x|xx
PO4O5.P0409 | POAOS-POADD Lift sensor x
PO420,P0430 PO420,P0430 Catalyst
["Poasz-Poass | Possz-Posss EVAP sysiem i x| x[x]x
| P0450,P0451 PO450-PO45S EVAP prass sonsor | 1
[
GO2641711

Fig. 15: ECM Monitoring Status Chart (1 Of 6)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Monitor disablement (X - disabled)
gl |zl || lel & s| | |zlelejzlsls
Fault code Bl | I8 | [s|Elel3 g gaaaaﬁ
9599‘§§3§“§§§§§E?§§§,§§§E§
HEHEEE HEHAREREERREEEERHE
uy
&
it code ol | 2] | EE52lg| 12| [zie| I) | lelzle|2s|s
SN REEI R Bl BB L5l [ GEEEEE
olzlolz|s|s(ala(e 1 8lc 2 |0 |2l 8 |2 2 8 2
HHEENHEEEHEREREEREER R
| ;
= CiR g o i .g 5
Component/ §§§§§§§§E (E;‘ 2
system §¢;$§=‘,§‘§§§ E‘ g%g%
<[5 15[21 813 5 R e s aluln al s alalo 2 512 5 (5 5
S HHHHHEEHHBEH P
HEL QUMD
SI5[5(E(5 |5 8]e 5(3 2153 (3 = R0 E 2| # (5|5 5 (3|32

PO500 POS00 VES M XX || X[x|%
P05 POSN1 1AC vabve X
U510 POS10 Idie switch x| |x x[x| [x|x{x]x

S | POSBO POSG0 System Vollage
% POBT POETT Startar signal
< [Poros PO705 Shift aver position swilch ] i
E | porio POT10-P0713 Trans fluid lemp sensor
3 POT20-POTE3 POT20-PO703 Output speed sensar
B Mogrsrorrr | Poriseor? Input speed sensor |
§ POT24 POT24 Stop lamp switch |
{:’ PO741-P0796 | PO741-POTSG Trans solencld {funclion) |
2 [Porssrores | porasrores Trans solanoid (range) i
P850 PO8S0 PNP switch [ x|

P1010.P1020 P1010,P1020 VVTL B} ! x x
PIONAZ(2122) | PIOT,12021.22) | VWTL systemi(2) [ X X
Pi126 P1126 Electronic magnet clutcn !

P1120 1129 Elacironic theoltla systam |
P1430 P1430 HC adsorber ACT press sensor [
P2004.6 P2004,8 Imake Manifold Runner Control il |

£2009,10 #2009,10 Intake Manifola Runner Control Circuit |
P2014.16.17 P20M4161T Intake Manifokd Runner Position Sensor N e | | -y an - .
P212F2108 | P2102,P2103 Throttls motor B
P2120.P2138 | P2120P2138 | Accel position sensor
P1SEP2198 | P2196,P2198 AJF sensor [rationallty) x x| %
P2226 2226 BARO sensor x| |x|x
P2237P2240 | P2237.P2240 AFF sensor (open) x x| %
P2423,2¢ P2423,24 HC Adsorption Catalyst
P2430.23 P2430,2,3 AIR Pressure SensorLowHigh)

P24 B P2431 AR Pressure Sensor{Rationality)

Er AIR control vaive stuck open i x| %[ %[ x
P2ad1 P44 AIR control valve stuck close MM | X
P2dad P2a44 AP stuck On x| x[x[%]x
P2445 2445 AP stuck Off x| x| x| %|x
P2T14-P2750 P2T14-P2T55 Trans solenoid{SLU-5L0) i
P2AD0 P2ADI P2ZAN0P2ADS ASF sensor (slow response) { x XX

c
602641712

Fig. 16: ECM Monitoring Status Chart (2 Of 6)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Monitor disablement (X - disabled)
3|3 HEH gls
Fault code g g_:é% E%é 28 g
9la1%|3 (8 sl (e(3 5 2198 8 8 s s 8 ke 2 L e
§§2 HEEREEHEEEE §§§E}-EEEEEEE
—— 8| Jelelel | | s g;g il
: HEEEEEE clele|=lale § 2zl
R EE R
£ .
Component/ — g % A
system E 3 . g 5 & g E g
o 1a[2[2]8|3 & E g g -1
R e ggggﬁ JHUHEHHE
S el el 8 el e
Blsls s |Elsle ez a5 s 0 ela\c R 5 s 32 e 2
POO0,PDO20 POOY0,POO20 VT VEVL2 ®
POOT1 POO11 VT System’ - Advance x XX X
PO012 PO012 \WT Systom* - Retard X x|x x
E POMG,POO1E PO016,POOTE WWT Syslam - Mesalignmeanl
S [ Poozt Po021 VVT Syslem2 - Advance x[x x| % x
2 | poozz PO022 WT System2 - Rolard x|x x|x x| |1
€ | pooao,s0 PO031,32,61,52 02 Sensor Heater - Sensor! x| % x x X
E P0135,P0155 P0O31,32,51,62 AF Sensor Heater - Sensorl XX x x
§ P0035,58 PO037,38,57,58 02 Sensor Heater - Sensar2 X
g POM3,44,63,64 | POO43,44,63.84 02 Sensor Heatar - Sensard
E | Po100,POIOY POT00-PO103 MAF sensor ®ix x|X *®|x ®
2 [rotospo10s | Potos-potas MAP sonsor x|x x| % x| % x
POT10 PO110-PO113 LAT sensor X|x x X
PO1ISPONE | POTISPONE ECT sensor x|x| Tx|x[x x|x x
POIZ0POI21 | PO120-P0223,P2135 | TP sensor x| % x| x x| [x X
PO125 F'0|2—5‘ Insufficient ECT for Closed Loop X% HIX| X A% . x
PO1ZB PO128 Thermostat
PO130.P0153 | PO130.PO153 02 Sensor - Sensort e x| % % X
PO134,P0154 P0134,70154 02 Sensor, A'F Sensat{No Activity) - Sensort x|x x x X
PO136.P01S6 | PO136,P0156 02 Sensor - Sensor? x
POI4ZPOIEZ | POT4ZPO1GZ 02 Sensor - Sensor3 j j
POITIPOI7Z | POI71,POIT2 Fual system x|x x|x x x
PO300-PO308 | POS00-PO308 Misfire x|x x x
P0325,P0330 PO325-P0333 Knock sensor i Hx %
0335 P0335 CKP sensor i x|[x x|x x x|
PO340, 0341 | POAD, PO34 CMP sensor x| x x| x x X
PO340-P0O346 PO340-PO34E VT sensort,2 )
PO351-PO3SE | PO3GI-PO35E gnitor x|x| | Tx|x x| x
P0385 PO385 CKP sensar 2 Hix x|x x
| P0401 POIOT EGR systorn (ciosec) ® X
Pod02 POS2 EGR systam (open) x|x x X
POA0S.PO40S | POACS.PO400 Lift sensor
PO420,P0430 | PO420,70430 | catalyst - -
mz-mss —P_‘&sz-mqss ) Ewu; ;y;ai;am : x
PO450,P0451 PO450-POSS3 EVAP prass sensor ] x B
c
*1: Without input speed sensor
*2: With input speed sensor
G02641713

Fig. 17: ECM Monitoring Status Chart (3 Of 6)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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E Monitor disablement (X - disabled)
| ol Lslsls) | | | lalsfs 2| e
|| rouncoce i g%g s’N!sm§§é§3°:e§:39§§§§
i HHHAHEHEHEHEEH AR AR
|
< 8 8 eialz| |8
Faull code g é‘ § % j § g 3 § g g §
HEHHEEER R
MR E R R EHE
B { [
L i
W § | T
:::ﬁpn:nenu g"g g - E. .g S E.E §
sl lol3| [s[2El %sﬁg gﬁﬁg‘ﬂggi
g ] ll P &= B 5
’E%%EE§§§5§§5§EE§§§§§3§§E§
H15(3(c (5[5 3818 ]3(5 3 (e (282 s |2 315 £ |5 2 5 8
POS00 POS0D vSs x|x x|x K] x[x[ ||
POSH1 PO511 IAC valva ) i |
Pos10 POS40 Idis switch x x|x KL X
S | Poseo POSED System Voltage il BEEEERR 101 || |
E POGI7 PO617 Starter signal
= | poros PO705 St lever position switch
g POTH0 POT10-POT13 Trans fluid temp sensar | ] N | |
% PO720-PO793 | POT20-P0793 Ouputspoedsonsor | | e - Ix
£ [rorisrorr | porisrorsr Input speed sensor ' } |
T | Por2s PO724 Stop lamp switch
"g POT41-POTI6 POT41-POTIE Trans solenoid (furction) i
g POT48-POT98 FO748-PO75Y Trans soleroid (range) N x| x x
P0850 085D NP switch T 1177 x %
P1010,P1020 | P1010,71020 WTL |
£1011,12(2122) | P1011,12(2122) | VWTL systern(,2) | x| % X X |
P1126 P1126 Elecironic magnel clulch | |
Pi129 P28 Electronic thiotila system | |
P1430 P1430 HC adsorber ACT press sensor ,[ x|X
| P2004,8 P2004,8 intake Manifckd Runnes Control ] |
l P2003,10 B2009,10 Intake Manifold Runner Control Circult |
P2014,16.17 P2014,1617 intake Manifeid Runiner Position Sonsor B ] N 1 IERERERE
P2102F2103 | P2102,72103 Throftie motor 1 B 11
P220-P2138 | P2120P2138 Accel position sensor |
P2196,72198 | P2196,P2138 NIF sensor (rationality) X% ix X x
P2226 P2228 BARD sensor x
P2237,P2240 | P2237,P2240 AIF sensor (cpen) x|x X x
P2423,24 P2423,24 HC Adsorption Catalyst 1 ~ IRNEEREE B
P2430,2,3 P2430,2,3 AIR Pressure Sansor{LowiHigh)
P2431 P2431 AlR Preasure SensorRationality)
P2440 P2440 AIR control valve stuck open x|x x
P2441 B2adt AIR cantrol valve stuck close x|x X
P2444 P2444 AlP stuck On XX X
P2445 p2445 AIP stuck Of x| % X
Par14-P27s0 | Priap2rss | Tmmsselescigistusto) DL L[ L[] x
P2A00.P2A03 | P2A0OP2ADY A sensor (slow response) X X X
Cc

*1: Without input speed sensor
*2: With input speed sensor

G02641714

Fig. 18: ECM Monitoring Status Chart (4 Of 6)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Manitor disablement (X - disabled})
e g2 glzl:lelze| g g(e
Fault code glg| |&[¥ NEAS Egg FIE
iziglg|elslelalg|Eig|Z|g|=(8|8]% slgls i
1% 258|232 SlElEE 33 B
HEHEERAHEEREEE RN IS
sl L5l Lilsle s
Fault code | g g HEEE § £
elel S | | sl 2E | Ralal | ||| GE
= slele - P - lals 3
z 55&&3% *_F;’-‘g Sig1e %‘%H
&&%assaa gﬁxaa NHENEE §§
- -
i A 5
3 £ e =
b slg E g o ‘E g %‘ ; §"§ =) §
Component %-,- =§§EE‘& z gg 7|2
system E’ 5@ & £ gl |z & 1
2(2 gggémgg 3 gug gg ﬁé
; ; 5 slSi8|e! g Z|a
AR A
2elg|p s|B|c|lo|8 (22|15 8|5 (3| 2|3
HHHEE I S E
ARE HEES £ 3(212(%2|2 (3|58
POOTOFO0ZC | POOYO,PO0Z0 VT VEV1,2 x| %|x|x
PO POOT1 VT System1 - Advance | [xx[x|x
PO012 POD12 VT System - Retard lx{x]xix
§ | Poot6,POD1E PO016,POO1E VYT Syslem - Misalignment X|X|X|x
B | poozr POD21 VT Systom2 - Advance x| x|%|x
% PoO22 PO022 WVT System? - Retard x|x]x|x
E | pooanso P0031,32,51,52 02 Senscr Heater - Sensor X X[ x]|x|x
§ P0135,P0155 P0031,32,51,52 AF Sensor Heater - Sensort x X% X[X|x|x x
T | PO035.SE [P00O37,38,57,58 02 Sensor Heater - Sensor2 X x
T | Ponesascass | Poodas,ea 364 02 Sansor Heater - Sensard X
% PO100,PO10Y PO100-PO103 MAF sensor XX X x| X XX[X|x x
= | P0105,P0108 | POTOS-PO10B MAP sensor x| % x| |x|x x|x|x|x] [x
POVID PO10-PO113 1AT sansor x x| [x x[x|x|x| |x
POVSPOME | POT15-PO1I8 ECT sensor X x| % x x| |x|x x|x|x|x| |x
PO1Z0,PO121 | PO120-P0223,P2135 | TP sensor x| [x|x x|x|x|x| [x
PO125 PO125 jent ECT for Closed Loop x| | Ix x| [x|x x|x|x[x| [x
pO128 PO128 Thermaostat |
PO130-P0153 | POV30-PO153 02 Sensor - Sonsort x| | |x[xfx[x
PO134,PO154 P0134,°0154 02 Sensor, AF Sensor|No Activity) - Sensor! x| [x|x XX (%%l [x
POI3B,P01S6 | PO136,PO15E 02 Senscr - Sensar2 X X
PO142,P0162 PO42,P0162 02 Sansce - Sensord X
POITIFOITZ | PIT1,POIT2 Fuel sysiem x| |x|x x|x|x[x| [x
PO300-PO308 | PO3OD-PO30B Misfire x| [x|x x|x|x|x| |x
PO325,P0330 | PO325-PO333 Knock sensor x|x|x|x
PO335 PC33s CKP sansar x[x x| [x x[x|x|x| |x
PO340,PO341 | PG34D, PO34T CMP sensor x[x x| x x|x|x|x| |x
PO3S0-PO34E | POMO-POISE VVT sensart.2 x|x|x|x
PO351-P0358 | PO351-PO3SE Ignitor X x|x|x|x
PO3A5 P0385 CKP sensor 2 x|x x| [x[x x|x|x|x| |x
POA01 PD401 EGR systam (closed) x
PO402 PO402 EGR system [open} x | XXX |x X
PO405,PO408 PO4D5-PO409 Lift sensor
PO420,PO43C | PD420,70430 Catalyst
PO442-POMSE | PO442-PO4SE EVAP system i x| [x x|x|x|x| [x
PO450,P0451 PO450-PO453 EVAP press sansor X X |X|x
Cc
*1: Without input speed sensor
*2: With input speed sensor
G02641715

Fig. 19: ECM Monitoring Status Chart (5 Of 6)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Moniter disablement (X - disabled)
T _Mﬁ__,.[
elel [slal | | lslzllelefel Js|.| 83
Faultcode glel 2lS) | [ERElE Rlal | 1] S
HEIFIE % 1 2l
HHHHERRHHHN SRR 3
§ i
| Faut code 88| [5ls 2 B 8s|
| éés%gnz§q§§§§§ §§§’§§'“§§
- HHHHEE N
| l 3 |
| 5 1 5
| { L plalilst L ;
| o | SIS L1 18| lelElE] | |slE
| ot 60 (IR el paelee] e
| system =18 | slels alelelel (515 [=lEI818 1505 | 25
" 13| | [Z1512 2031305 0 5 (2] 18]5 |2 215 )5] |, |
§§§ EES :§§§E§§!w§§£”58§§'
U HEEHHEHH
i HHEEEMEMEH N A
POS00 PO500 | vss x x| [x|x x|x{x{x| [x
POSH POS1 IAC valve X X x
Pos10 POS10 Il switch x| [x[x x
s | Posso PUSE0 " [sysemvoge 1|
E PLBIT POB1T Starter signa
2 [ poros PO705 Shift laver position switch | T
§ POT10 POT10-POT13 Trans fuid temp Sensor | L1 J_
£ | Pov20-POTEY POT20-POTS3 Output speed sensor |
é POTIS-POTIT POTI5-POTIT Input speed sensor [ i
E POT24 pa724 Stop lamp swilch 1
E |porarrorss | Por4t-PoTas Trans solenaid (function)
2 [orasrorsn PCT48-POTEY Trans solenoid (rangs) X b
PO8SD POBS0D PHP switch
PI010P1020 | P1010,P1020 WL i x| %| %%
P10W1,12(21,22) | P01192(21.22) | WTL systemi(22) | , x!x[x]x] Tx
P1126 P1126 Electronic magnet cluich : | ]
P1129 P1129 Electronic throitia syslem g | —[
P1430 P1430 HC adsorber ACT press sensor | i
P2004.8 P2004,6 Imake Manifcld Runner Contrel i _!
_IEDM.‘.IU P2008,10 Infake Manifold Runner Cantrel Circuit
P2014,1847 | P2014,16,17 intake Manifold Runnor Pesition Sensor
[Patoapaios | patcapzios — [atomows INNNENAN NRNEED
P2120-P2138 P2120-P2138 Accel position sensor
P2196p2108 | P2196P2186 | A sansor(elionaityl | EEREE x x|xIx[x] [x
P2226 P2228 | 8ARO sensor 1 X % x|xix|x] [x
P223T,P2240 | P2237.P2240 AJF sansar {open) — ATTITr T I 1T Ex x[xix|x| [x
| Pe4z3,24 P2423,24 HC Adsorption Catalyst N _I_ s 1 _‘l_ B
?'-"243&2.3 F2430,2,3 AIR Pressure Senson(Low/High) { n XXX XX
2431 2431 AIR Pressure Sensor{Rationality) | T X x| x 'i_"__l
2440 2440 AIR contre: valve stuck open | x[ [x|x 5 x|
22441 P2441 AlR conirol vaive stuck closs | x X|x X
P2d4d P2444 AIP stuck On X |X[x| | x
2445 P2445 AIP stuck Cff x| |x|x] | x|
P2714-P2750 P2714-P2759 Trans WHMiﬂSLU-\é.D} - t | 1
P2A00,P2AD3 P2AD0P2ZACS AJF sensor (slow response) _i— X| | XXX
Cc
*1: Without input speed sensor
*2: With input speed sensor
G02641716

Fig. 20: ECM Monitoring Status Chart (6 Of 6)
Courtesv of TOYOTA MOTOR SAI FS ULJS A INC
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15. O2S TEST RESULT
INTRODUCTION

The O2S TEST RESULT refers to the results of the engine control module (ECM) when it monitors the
oxygen sensor (02S), and it can be read using the hand-held tester or the generic OBDII scan tool. Based
on this, you can find the O2S's conditions. The ECM monitors the O2S in the various items. You can read
the monitor result (TEST DATA) of each monitor item using the O2S TEST RESULT. However, the
output value of the TEST DATA is the latest "snapshot” value that is taken after monitoring and therefore
it is not dynamic.

In this repair manual, the description of the O2S TEST RESULT (for O2S related DTCs) are written in a
table.

This table consists of 5 items:

1. TEST ID (a code applied to each TEST DATA)
Description of TEST DATA

3. Conversion Factor (When Conversion Factor has a value written in the table, multiply the TEST
DATA value appearing on the scan tool by the Conversion Factor value. The result will be the
required value.)

4. Unit
5. Standard Value

If the TEST DATA value appearing on the scan tool is out of the standard value, the O2S is
malfunctioning. If it is within the standard value, the O2S is functioning normally. However, if the value
is on the borderline of the standard value, the O2S may malfunction very soon.

HOW TO READ O2S TEST RESULT USING HAND-HELD TESTER

a. Connect the hand-held tester to the DLCS3.

b. On the tester screen, select the following menus: DIAGNOSIS / CARB OBDII / O2S TEST
RESULT. A list of the O2S equipped on the vehicle will be displayed.
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02S TEST RESULT Screen

01 BANK 1 - SENSOR 1
01 BANK 1 - SENSOR 2
01 BANK 2 - SENSOR 1
01 BANK 2 - SENSOR 2

G02641717

Fig. 21: Display O2S Test Result Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

. Select the desired O2S and press ENTER. The following screen will appear.
. Press HELP and * simultaneously. More information will appear.
. Example:

1. The hand-held tester displays "17" as a value of the "TIME $81" (see Fig. 22).

2. Find the Conversion Factor value of "TIME $81" in the O2S TEST RESULT chart below.
0.3906 is specified for $81 in this chart.
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TEST DATA Screen

LOWSWYV - - - 0400V
HIGHSWYV - - - 0.550V
MINO2SV - - - 0.100V
MAXO2SV - - - 0.900V
TIMES$81 - - - - 17

G02641718

Fig. 22: Display Test Data Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

3. Multiply "17" in step (1) by 0.3906 (Conversion Factor) in the step (2).

17 x 0.3906 = 6.6%

O2S TEST RESULT Chart

02S TEST RESULT CHART

4. If the answer is within the standard value, the "TIME $81" can be confirmed to be normal.

less than 0.05 V

TEST A Conversion . Standard
D Description of TEST DATA Eactor Unit Value
$81 Percentage of monitoring time when the O2S voltage is Multiply 0.3906 | % Within 60%




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

16. CHECKING MONITOR STATUS

HINT:

"MONITOR RESULT" indicates normal or malfunction of each component and system when judgment
has done.

How to read data

1. Connect the hand-held tester to the DLC 3.

2. Enter the following menus: DIAGNOSIS / ENHANCED OBD II/MONITOR INFO/MONITOR
RESULT.

The Test ID will appear at the beginning of each line, followed by INCMP, PASS, or FAIL.
HINT:

o INCMP: Stands for "incomplete”. The judgement has not been done yet.
e PASS: Normal is detected.
o FAIL: A malfunction has been detected.
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MONITOR RESULT

CATALYST#1 B1.INCMP
CATALYST#1 B2 .INCMP
02S HEAT B1S1.INCMP
025 HEAT B1S2.INCMP

025 HEAT B2St.INCMP
02S HEAT B2352.INCMP
THERMOSTAT PASS

Press [ENTER] to
Select the Label.

G02641719

Fig. 23: Display Monitor Result Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

3. Select a Test ID that you want from the list and press the "ENTER™" button. You will see the
following screen:

e VAL (TEST VALUE) [Test Data] [Unit]
e LMT (TEST LIMIT) [Test Limit] [Unit]
e TLT [Test Limit Type]
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Thermostat malfunction

VAL. ... 119.375°C
LMT. ............. . 75.000°C
TLT . 1

[RELP] to notice
[EXIT] to return

G02641720Q

Fig. 24: Display Test Result Screen (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

4. By pressing the "HELP" button, you can see more information.
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When TEST is PASS,
TLT = O

VALUE < LIMIT

TLT = 1

VALUE > LIMIT

When TEST is FAIL,

TLT = ©

VALUE > LIMIT

TLT = 1

VALUE < LIMIT
[EXIT] to return

G02641721

Fig. 25: Display Test Result Screen (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

o Monitor test results can be viewed in the MONITOR RESULT screen.
o Monitor test results indicate the latest malfunction judgement result of this diagnostic.

e TEST VALUE indicates the detection parameter value (Example: P0128 Thermostat Malfunction =
Engine coolant temperature at the time malfunction (or normal) judgement is done).
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TEST LIMIT indicates a threshold of malfunction judgement (Example: P0128 Thermostat
Malfunction = 75°C).

When the monitor runs, the monitored parameter's value is recorded. The value is then compared to
the TEST LIMIT to determine if the result is PASS or FAIL.

By comparing the Parameter VALUE to the TEST LIMIT, it is possible to determine the degree of
failure.

In rare cases, the monitor may have passed even with a DTC set and MIL illuminated. The monitor
possibly detect a malfunction on the previous trip, and then passed on the most recent trip. This
would indicate an intermittent problem may be the cause of the DTC.

REGISTRATION

NOTE:

HINT:

The Vehicle Identification Number (VIN) must be input into the replacement
ECM.

The VIN is in the form of a 17-digit alphanumeric vehicle identification number. A hand-held tester is required
to register the VIN.

1. DESCRIPTION

This registration section consists of three parts, Input Instructions, Read VIN and Write VIN.

a.
b.

Input Instructions: Explains the general VIN input instructions using a hand-held tester.

Read VIN: Explains the VIN reading process in a flowchart. This process allows the VIN stored in
the ECM to be read, in order to confirm that the two VINSs, provided with the vehicle and stored in
the vehicle's ECM, are the same.

Write VIN: Explains the VIN writing process in a flowchart. This process allows the VIN to be
input into the ECM. If the ECM is changed, or the VIN and VIN do not match, the VIN can be
registered, or overwritten in the ECM by following this procedure.

2. INPUT INSTRUCTIONS

a.

Hand-held tester

The arrow buttons (UP, DOWN, RIGHT and LEFT) and numerical buttons (0 to 9) are used, in
order to input the VIN.

Cursor Operation
To move the cursor around the tester screen, press the RIGHT and LEFT buttons.

Alphabetical Character Input
1. Press the UP and DOWN buttons to select the desired alphabetical character.
2. After selection, the cursor should move.
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d. Numeric Character Input
1. Press the numerical button corresponding to the number that you want to input.
2. Select or input the correct character using the UP/DOWN buttons, or the numerical buttons.

HINT:
Numerical characters can be selected by using the UP and DOWN buttons.

e. Correction
1. After input, the cursor should move.

2. When correcting the input character(s), put the cursor onto the character using the RIGHT or
LEFT buttons.

f. Finishing Input Operation
1. Make sure that the input VIN matches the vehicle VIN after input.
2. Press the ENTER button on the tester.
3. READ VIN (Vehicle Identification Number)
a. Read VIN using a hand-held tester.

READ:
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START

Confirm vehicle VIN

Preparation:

1. Connect hand-held tester to DLC3
2. Turn ignition switch to ON

3. Tum tester ON

'

Hand-held tester operation:
1. Select DIAGNOSIS

2. Select ENHANCED OBD Il
3. Select VIN

Menu Screen: *

BIEm

2. VIN WRITE

VIN |- Select VIN READ

l DTC P0830 Set

# VIN Previously Stored

iVIN Not Stored

ERROR
ECM does not respond the VIN.

Possible cause:
1: VIN is not written yet.
2: Vehicle does not support this
function.

PRESS [EXIT]

[EXIT]

ERROR
DTC P0630 was detected.
[ VIN 1
P0630 [VIN Mot Programmed N
or Mismatch - ECM/PCM] \
L -
Please input the VIN, 1 ?_dlglt \_”N
displayed
PRESS [EXIT] PRESS [EXIT]
[EXIT] [EXIT]
To Menu Screen
G02641722

Fig. 26: Vehicle Identification Number Reading Flow Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

4 WRITE VIN
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a. Write VIN using the hand-held tester.

Write:
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START

'

Confirm vehicle VIN
[

| Preparation:

| 1. Connect hand-held tester to DLC3
2. Turn ignition switch to ON
3. Turn tester ON

Y

Hand-held tester operation:
1. Select DIAGNOSIS

2. Select ENHANCED OBD |l
3. Select VIN

Menu Screen: *

VIN

1. VIN READ —

| Select VIN WRITE

Y

CONFIRMATION

This function will erase the l VIN Previously Stored
DTCs automatically after
writing the VIN. NOTICE
This function overwrites the
following VIN with 2 new VIN.

Do you wish to continue?

[ VIN \
[YES] or [NO]
Do you wish to continue?
) [NQ) [YES) [YES] to Continue
[NO] to EXIT
[YES]
17-digit VIN displayed
ES
To Menu - YES)
Screen [NOJ

Y

Continued on next page To Menu Screen

G02641723

Fig. 27: Vehicle Identification Number Writing Flow Chart (1 Of 2)
Courtesv of TOYOTA MOTOR SAI FS LJS A INC
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Continued from previous page

New Registration Input Instructions

CONFIRMATION SET NEW VIN
VIN input method

Vehicle is stopped. Press [RIGHT)/[LEFT] to shift
Engine is not running. [ENTER] the cursor right/left.
1 press [UPYIDOWN] to
Increase/decrease value.

Or, input digit with the 10 key.

PRESS [ENTER] PRESS [ENTER]
ENTER]

Input a new VIN

l i

If you want to clear the VIN,

press [NO] key.
PRESS [ENTER]
[ENTER]
( ¢ Input Error
INPUT ERROR
NOW WRITING Your VIN is incorrect. [EXIT]
Please enterthe VIN again.
[EXIT] to RETURN
' Wiriting Successful ¢ Wiiting Error ¢ Communication Error
WRITING COMPLETE WRITING FAILED COMMUNICATION ERROR
The following VIN has been
written correctly.
Turn IG OFF, then ON, Turn IG OFF, then ON.
| Please try again,
The DTCs have been erased
correctly.
PRESS [ENTER] PRESS [EXIT] PRESS [EXIT]
[ENTER] [EXIT] [EXIT)
To Menu Screen To Menu Screen To Menu Screen

G02641724
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Fig. 28: Vehicle Identification Number Writing Flow Chart (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

READINESS MONITOR DRIVE PATTERN

1. PURPOSE OF READINESS TESTS

e The On-Board Diagnostic (OBD II) system is designed to monitor the performance of emission-
related components, and report any detected abnormalities with Diagnostic Trouble Codes (DTCs).
Since various components need to be monitored during different driving conditions, the OBD 11
system runs separate monitoring programs called readiness monitors.

e The hand-held tester's software must be version 9.0 or newer to view the readiness monitor status.
From the "Enhanced OBD Il Menu", select "Monitor Status" to view the readiness monitor status.

e A generic OBD Il scan tool can also be used to view the readiness monitor status.

o When the readiness monitor status reads "complete™, the necessary conditions have been met for
running performance tests for that readiness monitor.

HINT:

Many state Inspection and Maintenance (/M) programs require a vehicle's readiness monitor status to
show "complete”.

o The Readiness Monitor will be reset to "incomplete™ if:
e The ECM has lost battery power or blown a fuse
e DTCs have been cleared.
e The conditions for running the Readiness Monitor have not been met.

o If the readiness monitor status shows "incomplete”, follow the appropriate readiness monitor drive
pattern to change the status to "complete”.

CAUTION: Strictly observe posted speed limits, traffic laws, and road conditions
when performing these drive patterns.

NOTE: The following drive patterns are the fastest method of completing all the
requirements necessary for making the readiness monitor status read
"complete".
If forced to momentarily stop a drive pattern due to traffic or other factors,
the drive pattern can be resumed. Upon completion of the drive pattern, in
most cases, the readiness monitor status will change to "complete”.
Sudden changes in vehicle load and speed, such as driving up and down
hills and/or sudden acceleration, hinder readiness monitor completion.

2. CATALYST MONITOR (A/F sensor TYPE)
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64 to 88 km/h
(40 to 55 mph)

64 to 80 km/h
(40 to 50 mph)

Idling
Ignition Switch OFF

Warm up time 4 minutes 16 minutes
(idle speed)

G02641725

Fig. 29: Readiness Monitor Drive Pattern Graph (Catalyst Monitor (A/F Sensor Type))
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Preconditions
The monitor will not run unless:

e The MIL is OFF.
e Engine Coolant Temperature (ECT) is 75°C (167°F) or greater.
o Intake Air Temperature (IAT) is - 10°C (14°F) or greater*

NOTE: The readiness test can be completed in cold ambient conditions (less
than - 10°C/ 14°F) and / or high altitudes (more than 2,450 m / 8,000
feet). Finish the drive pattern, turn the ignition switch OFF and then

on again, and repeat the drive pattern a second time.

b. Drive Pattern

1. Connect the OBD II scan tool to the DLC3 to check monitor status and preconditions (refer

to step "a").
2. Drive the vehicle at 64 to 88 km/h (40 to 55 mph) for approximately 4 minutes.

NOTE: Drive with smooth throttle operation and avoid sudden
acceleration.

If IAT is less than 10°C (50°F) when the engine was started,

drive the vehicle at 64 to 88 km/h (40 to 55 mph) for an
additional 4 minutes.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

3. Drive the vehicle allowing speed to fluctuate between 64 to 80 km/h (40 to 50 mph) for about
16 minutes.

NOTE: Drive with smooth throttle operation and avoid sudden closure
of the throttle.

4. Check the status of the readiness monitor on the scan tool display. If the readiness monitor
status did not switch to "complete”, ensure preconditions are met, turn the ignition switch
OFF, and then repeat steps 2 and 3.

3. EVAP MONITOR (VACUUM PRESSURE MONITOR)

NOTE: A cold soak must be performed prior to conducting the drive pattern to
complete the Internal Pressure Readiness Monitor.

a. Cold Soak Preconditions
The monitor will not run unless:

e The MIL is OFF
o Fuel level is approximately 1/2 to 3/4 fuel.
o Altitude is 2,450 m (8,000 feet) or less.

b. Cold Soak Procedure

Let vehicle cold soak for 8 hours or until "IAT - ECT" must be -7°C (-13°F) to 11.1°C (20°F).
HINT:
Examples:
e Scenario 1
ECT = 24°C (75°F)
IAT = 16°C (60°F)
Difference between ECT and IAT is 8°C (15°F)
--> The monitor will not run because "IAT - ECT" is less than -7°C (-13°F).
e Scenario 2
ECT = 21°C (70°F)

IAT = 20°C (68°F)
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Difference between ECT and IAT is 1°C (2°F)

--> The monitor will run because "IAT - ECT" is -7°C (-13°F) and 11.1 °C (20°F).

3000rpm  f oo oo

Iding [ ....._...

Ignition Switch OFF

Soak 10 seconds 15 to 50 minutes

Warmed up (When the readiness code or diagnostic code
is set, this test is completed.)
GO2641726

Fig. 30: Readiness Monitor Drive Pattern Graph (EVAP Monitor (Vacuum Pressure

Monitor))
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Preconditions
The monitor will not run unless:

e The MIL is OFF

o Fuel level is approximately 1/2 to 3/4 fuel.

o The altitude is 2,450 m (8,000 feet) or less*

o Engine Coolant Temperature (ECT) is between 4.4°C and 35°C (40°F and 95°F)
o Intake Air Temperature (IAT) is between 4.4°C and 35°C (40°F and 95°F)*

e The cold Soak Procedure has been completed

o Before starting the engine, the difference between ECT and IAT must be less than 7°C (13°

F)
HINT:
Examples:
e Scenario 1
ECT = 24°C (75°F)

IAT = 16°C (60°F)
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Difference between ECT and IAT is 8°C (15°F)

--> The monitor will not run because difference between ECT and IAT is higher than 7°C
(13°F)

Scenario 2

ECT = 21°C (70°F)

IAT = 20°C (68°F)

Difference between ECT and IAT is 1°C (2°F)

--> The monitor will run because difference between ECT and IAT is less than 7°C (13°F)

NOTE: The readiness test can be completed in cold ambient conditions (less

than 4.4°C / 40°F) and / or high altitudes (more than 2,450 m / 8,000
feet). Finish the drive pattern, turn the ignition switch OFF and then
on again, and repeat the drive pattern a second time.

d. Drive Pattern

1.

ok~ wn

NOTE:

Connect the OBD 11 scan tool to the DLC3 to check monitor status and preconditions (refer
to step "a").

Release pressure in fuel tank by removing the fuel tank cap and then reinstalling it.
Start the engine and allow to idle until ECT is 75°C (167°F) or more.
Run the engine at 3,000 RPM for about 10 seconds.

With the engine idling, turn the A/C ON to create slight electrical load. Wait 15 to 50
minutes.

If the vehicle is not equipped with A/C, put a slight load on the engine by
doing the following:

e Set the parking brake securely.
e Use wheel chocks to secure the tires.

e Move the shift lever to drive (position D) and allow the engine to idle
for 15 to 50 minutes. Check the readiness monitor status.

4. OXYGEN/AIR FUEL RATIO SENSOR MONITOR (FRONT A/F SENSOR AND REAR 0O2S

SYSTEM)
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112 km/h (7O mph) |

(under 3,200 rpm)

(over 1,400 rpm)

40 km/h (25 mph)
(over 900 rpm)

Ignition Switch OFF

64 km/h (40mph)| . o
: | Once Twice 10 times
________ R A S S S S S
] [ 1] L] ] L[] [ ] L]
1 ' ] ] ' L ' '
1] ] 1 ] 1] 1 ] 1
Idling | - s - P — . — - I —
ol o e ol le -l
Over Over Over Over Over |
2 minutes 150 seconds| 40 seconds| 40 seconds 40 seconds
Over Over Over

Go2641727

10 seconds 10 seconds 10 seconds

Fig. 31: Readiness Monitor Drive Pattern Graph (Oxygen/Air Fuel Ratio Sensor Monitor)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Preconditions

The monitor will not run unless:

The MIL is OFF

b. Drive Pattern

1.

© N O~ LN

Connect the OBD 11 scan tool to the DLC3 to check monitor status and preconditions (refer
to step "a").

Start the engine and allow it to idle for 2 minutes or more.

Drive the vehicle at 64 to 112 km/h (40 to 70 mph) for at least 150 seconds.

Stop the vehicle and allow the engine to idle for 10 seconds or more.

Drive the vehicle at 40 to 64 km/h (25 to 40 mph) for at least 40 seconds.

Stop the vehicle and allow the engine to idle for 10 seconds or more

Perform steps 5 and 6 10 times.

Check the readiness monitor status. If the readiness monitor status did not change to
"complete”, check the preconditions, turn the ignition switch OFF, and repeat steps 1 to6.

5. OXYGEN / A/F SENSOR HEATER MONITOR
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40 km/h .
(25 mph) '

Idling t - - - S i
Ignition Switch OFF!

Over 500 seconds Over 2 minutes
G02641728

Fig. 32: Readiness Monitor Drive Pattern Graph (Oxygen/Air Fuel Sensor Heater Monitor)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

a. Preconditions
The monitor will not run unless:
The MIL is OFF

b. Drive Pattern

1. Connect the OBD I1 scan tool to the DLC3 to check monitor status and preconditions (refer
to step "a").

2. Start the engine and allow it to idle for 500 seconds or more.
3. Drive the vehicle at 40 km/h (25 mph) or more at least 2 minutes.

4. Check the readiness monitor status. If the readiness monitor status did not change to
"complete™, check preconditions, turn the ignition switch OFF, and repeat steps 2 and 3.

PROBLEM SYMPTOMS TABLE
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Symptom

Suspected Area

Engine does not crank (does not start)

10.Starter
11, Starter relay
12.Driver side JIB ECU

Mo initial combustion (does not start)

1. ECM power source circuit
2. Fuel pump control circuit
3. ECM

Mo complete combustion (does not start)

Fuel pump control circuit

1. Starter signal circuit
Difficult to start {engine cranks normally) 2. Fuel pump controel circuit
3. Compression
. . 1. Starter signal circuit
Difficult to start cold engine -
2. Fuel pump control circuit

Difficult to start hot engine

. Starter signal circuit
. Fuel pump control circuit

[,

High engine idle speed (poor idling)

. AJC signal circuit (Compressor circuit)
. ECM power source circuit

[

Low engine idle speed (poor idling)

. AJC signal circuit (Compressor circuit)
. Fuel pump control circuit

[

Rough idling {poor idling)

. Compression
. Fuel pump conlrol circuit

[N,

Hunting (poor idling)

1. ECM power source circuit
2. Fuel pump control circuit

Hesitation/Poor acceleration (poor driveability)

1. Fuel pump control circuit
2. AIT faulty

Surging (poor driveability)

Fuel pump control circuit

Engine stalls soon after starting

Fuel pump control circuit

Engine stalls during A/C operation

1. AJC swilch circuit (Compressor circuit)
2. ECM

G02912396

Fig. 33: Problem Symptoms Table

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

TERMINALS OF ECM

P_E_@_@@_ @5$ 3l 5@%@@
a7 [anfan ™ [ ) EE s [a4] 23az 21]20 23 sz [aafaare o |
_“”Iﬁ] 22 [1[s0fz0]28 ”1”23"“’””‘ f2]*] _ﬁl:ﬁ

G02641730

Fig. 34: Identifying ECM Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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HINT:

Each ECM terminal's standard voltage are shown in the following charts below.

In the table, first follow the information under "Condition". Next look under "Symbols (Terminal No.)" for the
terminals to be inspected. The standard voltage between the terminals is shown under "Specified Condition".

Use the illustration above as a reference for the ECM terminals. (See Fig. 34)

up

Symbols (Terminal No.) Wiring Color Condition Specified Condition
BATT (E8-3) - E1 (E4-1) R-W (SB) - BR | Always Sto 14V
+BM (E7-6) - E1 (E4-1) R(P)-BR |Aways gto 14V
IGSW (E8-9) - E1 (E4-1) B-O (W) -BR | Igniticn switch ON Sto 14V

+B (E8-1) - E1 (E4-1) B-R(LG) - BR |Ignition switch ON Sto 14V

OC1+ {E4-16) Co01- Ea-tg| WW-R [teniion swich ON ZZ':::;:?T_‘:E
MREL (E8-8) - E1 (E4-1) G-W (W) -BR | Ignition switch ON Sto 14V
VC (E6-18) - E2 (E6-28) Y -BR Ignition switch ON 45055V

VG (E6-30) - EVG (E6-29) L-w-L ldling P or N position, A/C switch OFF 05to3.0V
THA (E6-20) - E2 (E6-28) R-W-BR |lding Intake air temp. 20°C (68° F) 0510 3.4V
THW (E6-19) - E2 (E6-28) W -BR 1diing Engine coolant temp. 80°C (176°F) 02t01.0V
Ignition switch ON Accelerator pedal fully depressed 32to48V

VTA1 (B6-21) - B2 (F6-28) L-R-BR Ignition switch ON Accelerator pedal fully released 04to1.0V
Ignition switch ON Accelerator pedal fully depressed 45t055V

VA2 (E6-31) - E2 (F6-28) G-W-BR Ignition switch ON Accelerator pedal fully released 211031V
v P-B (W) - Y-R | lgnition switch ON Accelerator pedal fully depressed 25t0 46V
PA (E8-22) - EPA (E8-28) (SB) Ignition switch ON Accelerator pedal fully released 05t 1.1V
VPAZ (EB-23) - Ignition switch ON Accelerator pedal fully depressed 35t055V
EPAZ2 (EB-29) P W) -Y-G(SB) Ignition switch ON Accelerator pedal fully released 15029V

VCPA (E8-26) - EPA (E8-26) Y (W) - Y-R (SB) | Ignition switch ON 451055V

VCP2 (E8-27) - EPA2 (E8-28) Y-8 (:::3)" Y-a Ignition switch ON 451055V
HT1B (E5-21) - E1 (E4-1) R-B - BR ldling Below 3.0V
HA1A (E5-5) - E04 (E5-7) W-L -W-B | |gnition switch ON 9to 14V
AlA+ (E5-28) - E1 (E4-1) G-BR Always (Ignition switch ON) 3.3 fixed*1 v
A1A- (ES-31) - E1 (E4-1) A -BR Always (Ignition switch ON) 3.0 fixed*! vV

OX1B (E5-29) - E1 (E4-1) B_BER Maintain engine speed at 2,500 rpm for 3 minutes after warming Pulse generation

(see page DI-118)

GO2641731

Fig. 35: ECM Terminals Voltage Chart (1 Of 2)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Ignition switch ON Sto 14V
#1 (E6-1) - EO1 (EB-T) B-R -W-B i Pulse generation
Idling
(see page DI-140)
ignition switch ON 9to 14V
#2 (E6-2) - EO1 (E6-7) B-W-B - Pulse generation
in
9 (seage DI-140)
Ignition switch ON Sto14V
#3 (E6-3) - EO1 (EB-T) W-W-B ™ Pulse generation
in
9 (see page DI-140)
Ignition switch ON 9to 14 V
#4 (E6-4) - E01 (EB-T) R-wW-B " Pulse generation
Idlin
8 (see page DI-140)
~ . Pulse generation
KNK1 (E5-1) - EKNK (E5-2) W-B Idling (see page DI-154)
. Pulse generation
NE+ (E4-25) ~ NE- (E4-24) R-P Idling (see page DI-158)
Pulse generation
24+ (E4-27) ~ NE- (E4- -P li
G2+ (E4-27) - NE- (E4-24) Y Idling (see page DI-159)
IGT1 (EE-8) - E1 (E4-1) G-B-BR
IGT2 ([E6-8) - E1 (E4-1) L-B-BR Pulse generation
Idling
IGT3 (E6-10) - E1 (E4-1) G-BR (see page DI-167)
IGT4 (E6-11) - E1 (E4-1) B-BR
Ignition switch ON 451055V
IGF1 (E6-24) - E1 (E4=1) R-BR Ll Pulse generation
in
9 (see page DI-140)
PRG (E6-34) - E01 (EB-7) P-W-B Ignition switch ON 91014V
CCV (E6-27) - E01 (EB-T7) Y-G-W-B | ignition switch ON 9to 14V
TBP (E8-4) - EO1 (E6-7) | G-O (W) -W-B |Ignition switch ON 9t0 14V
Ignition switch ON 29t 3.7V
PTNK (E§-21) - EO1 (EE-7) L-B (W) - W-B - X
Apply vacuum 4.0 kPa (30 mmHg, 1.18 in.Hg) Below 0.5V
Puise generation
SPD (E7-17) - E1 (E4-1) V-W (W) —-BR |Ignition switch ON Rotate driving wheel slowly (soe paie Dl-234)
STA (E6-1T7) - E1 (E4-1) B-R-BR Cranking 6.0V or more
STP (E7-19) - E1 (E4-1) G-W (W) - BR | Ignition switch ON Brake pedal depressed 75t0 14V
M+ (E4-3) - MEQ1 (E4-4) R-wW-B _ Pulse generation
Idling
M- (E4-2) - MEQ1 (E4-4) G-W-B (see page DI-262)
TC (EB-20) - E1 (E4-1) P-B (W} -BR | lgnition switch ON Sto 14V
FC (EB-10} ~ EO1 (E6-7) G-R (W) ~W-B | lgnition switch ON 9to 14V
ldling Sto 14V
W (EB-11) ~ E1 (E4-1) G-R -BR ———
Ignition switch ON Below 3.0V
NSW (E6-16) - E1 (E4-1)*2 B-Y*2 -BR Ignition switch ON Shift position in P or N position 0to3V
ACMG (E7-2) - EO1 (E6-7) | B=Y (W) - W-B | A/C magnetic clutch ON Below 1.0V

*: The ECM terminal voltage is fixed regardless of the output voltage from the sensor.

*2; Only for AT

GO2641732

Fig. 36: ECM Terminals Voltage Chart (2 Of 2)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DIAGNOSTIC TROUBLE CODE CHART
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HINT:

Parameters listed in the chart may not be exactly the same as your readings 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 code listed in

the table below.

DIAGNOSTIC TROUBLE CODES (DTC) LIST

DTC Description
DTC P0010 Camshaft Position "A" Actuator Circuit (Bank 1)
DTC P0011 Camshaft Position "A" -Timing Over-Advanced or System Performance
(Bank 1)
DTC P0012 Camshaft Position "A" -Timing Over- Retarded (Bank 1)
DTC P0016 Crankshaft Position - Camshaft Position Correlation (Bank 1 Sensor A)

DTC P0031, PO032

Oxygen (A/F) Sensor Heater Control Circuit Low/High (Bank 1 Sensor 1)

DTC P0037, PO038

Oxygen Sensor Heater Control Circuit Low/High (Bank 1 Sensor 2)

DTC P0100, P0102, P0103

Mass or Volume Air Flow Circuit Malfunction Low/High Input

DTC P0101

Mass or Volume Air Flow Circuit Range/Performance Problem

DTC P0110, PO112, PO113

Intake Air Temperature Circuit Low/High Input

DTC P0115, PO117, PO118

Engine Coolant Temperature Circuit Low/High Input

DTC P0116

Engine Coolant Temperature Circuit Range/Performance Problem

DTC P0120, P0122,
P0123, P0220, P0222,
P0223, P2135

Throttle/Pedal Position Sensor/Switch "A & B" Circuit Malfunction
Low/High Input & Throttle/Pedal Position Sensor/Switch "A & B" Voltage
Correction

DTC P0121 Throttle/Pedal Position Sensor/Switch "A" Circuit Range/Performance
Problem

DTC P0125 Insufficient Coolant Temperature for Closed Loop Fuel Control

DTC P0128 Coolant Thermostat (Coolant Temperature Below Thermostat Regulating
Temperature)

DTC P0136 Oxygen Sensor Circuit Malfunction (Bank 1 Sensor 2)

DTC P0171, PO172

System too Lean/Rich (Bank 1)

DTC P0300, PO301,
P0302, PO303, P0304

Random/Multiple Cylinder Misfire Detected & Cylinder 1-4 Misfire
Detected

DTC P0327, P0328

Knock Sensor 1 Circuit Low/High Input (Bank 1 or Single Sensor)

DTC P0335, P0339

Crankshaft Position Sensor "A" Circuit Malfunction/Intermittent

DTC P0340, P0341

Camshaft Position Sensor "A" Circuit Range/Performance (Bank 1 or Single
Sensor)

DTC P0351, P0352,
P0353, P0354

Ignition Coil "A-D" Primary/Secondary Circuit

DTC P0420

Catalyst System Efficiency Below Threshold (Bank 1)

DTC P0441, P0446, P2418

Evaporative Emission Control System Incorrect Purge Flow/Vent Control
Circuit/VValve Control Circuit/Open
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DTC P0442, P0455, P0456 |[Evaporative Emission Control System Leak Detected (Small Leak/Gross
Leak/Very Small Leak)

DTC P0442, P0455, P0456 |[Evaporative Emission Control System Leak Detected (Small Leak/Gross
Leak/Very Small Leak)

DTC P0451, P0452, P0453 |[Evaporative Emission Control System Pressure Sensor/Switch
Range/Performance Low/High Input

DTC P0500 Vehicle Speed Sensor Malfunction

DTC P0504 Brake Switch "A"/"B" Correlation

DTC P0505 Idle Air Control System

DTC P0560 System Voltage

DTC P0604, PO606, Internal Control Module Random Access Memory (RAM) Error, ECM/PCM

P0607, PO657 Processor, Control Module Performance & Actuator Supply Voltage
Circuit/Open

DTC P0617 Starter Relay Circuit High

DTC P0630 VIN NOT PROGRAMMED OF MISMATCH - ECM/PCM

DTC PQ705 Transmission Range Sensor Circuit Malfunction (PRNDL Input)

DTC P2102, P2103 Throttle Actuator Control Motor Circuit Low/High

DTC P2111, P2112 Throttle Actuator Control System-Stuck Open/Closed

DTC P2118 Throttle Actuator Control Motor Current Range/Performance

DTC P2119 Throttle Actuator Control Throttle Body Range Performance

DTC P2120, P2122, Throttle/Pedal Position Sensor/Switch "D & E" Circuit Low/High Input &

P2123, P2125, P2127, Throttle/Pedal Position Sensor/Switch "D & E" Voltage Correlation
P2128, P2138

DTC P2121 Throttle/Pedal Position Sensor/Switch "D" Circuit Range/Performance

DTC P2195, P2196: Oxygen (A/F) Sensor Signal Stuck Lean (Bank 1 Sensor 1) & Oxygen (A/F)
Sensor Signal Stuck Rich (Bank 1 Sensor 1)

DTC P2238, P2239, Oxygen Sensor Pumping Current Circuit Low/High (for A/F sensor) (Bank 1

P2252, P2253 Sensor 1)

DTC P2238, P2239, Oxygen Sensor Pumping Current Circuit Low/High (for A/F sensor) (Bank 1

P2252, P2253 Sensor 1)

DTC P2A00 AJF Sensor Circuit Slow Response (Bank 1 Sensor 1)

For reference only the following charts also contain "Transmission Diagnostic Trouble Codes". Refer to the
appropriate transmission diagnostic article for testing and repair: AUTOMATIC TRANSAXLE (U140F) -
DIAGNOSTICS or AUTOMATIC TRANSAXLE (U241E) - DIAGNOSTICS .
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DTC No. )
Detection Item Trouble Area MIL*! Memory
* () hort in OCV circuit
POO10 Camshaft Position "A” Actuator Ozi:" orshortin areu -~
Circuit (Bank 1 - h
ireuit (Bank 1) <ECM
«Valve timi
boo1 | Camshatt Positon "A"-Timing | O?;{f fming
f)\r.r:r-nAdva;ncnekdfr System Per- VT controller assembly 9] O
ormance (Bank 1) +ECM
PO012 Camshaft Position "A" -Timing Same as DTC No. POOT! .
Over- Relarded (Bank 1) ame as o -
PO016 Crankshaft Position - Camshaft | « Mechanical system (jumped tooth of timing chain, chain
Position Correlation (Bank 1 stretched) O o]
Sensor 1) <ECM
= Open in heater circuit of A/F sensor
P0031°2 Oxygen (A/F) Sensor Heater Cir- | » A/F sensor heater . .
cuit Low {Bank 1 Sensor 1) *EFI main relay e
«ECM
= Short in heater circuit of AF sensor
PO032*2 Oxygen (A/F) Sensor Heater Cir- | = A'F sensor heater . .
cuit High (Bank 1 Sensor 1) + EFI main relay - -
+ECM
+ Open or short in heater circuit of heated oxygen sensor
POD3T Oxygen Sensor Healter Control + Healed oxygen sensor heater - ~
Circuit Low (Bank 1 Sensor 2) + EFI main relay e
+ECM
PO038 Oxygen Sensor Heater Control N
o = Same as DTC No, POO37 &} @
Circuit High (Bank 1 Sensor 2)
PO100 . o * Open or short in MAF meter circuit ) )
Mass or Volume Air Flow Circuit | « MAF meter & O
*ECM
PO101 Mass or volume Air Flow Cireuit MAE met . -
- } )]
Range/Performance Problem meter -
« Open in MAF meter circuit
PO102 Mass or Volume Air Flow Circuit | « Short in ground circuit .
Low Input * MAF meter - -
+«ECM
) N =+ Short in MAF meter circuit {to +B circuit)
P0O103 Mass or Volume Air Flow Circuit - -
High Inbut * MAF meter C
anine +ECM
PO110 « Open or short in |AT sensor circuit
Intake Air Temperature Circuit +IAT sensor (built in MAF meter) o O
*ECM
PO112 Intake Air T ture Circuit
make A fempsraiure Lircl +Same as DTC No. P0110
Low Input

*2; Although the title (DTC description) says “oxygen sensor’, this DTC is related to the "AIF sensor”,

G02912385

Fig. 37: Diagnostic Trouble Code Chart (1 Of 7)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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PO113 Intake Air Temperature Circuit . .
. *Same as DTC No. PO110 < )
High Input
PO115 Engine Coolant Temperature Cir- «Open or shorlin ECT sensor circuit . .
. *ECT sensor ] &)
cuit “ECM
POT16 tn.gine Coolant Temperature Cir- | Cooling systam i .
cuit Range/Performance Prob- . Q
«ECT sensor
lem
pott7 f:ff:vﬁi:fr[ Temperature Cif- | | o o me as DTC No. PO115 o o)
PO118 Engine Coolant Temperature Cir- n -
- *Same as DTC No. PO115 ] o]
cuit High Input
PO120 Throtlle/Pedal Position Sensor/ + Throttle position sensor (built in throttle body) -
Switch "A” Circuil -ECM - ’
PO121 Throttle/Pedal Position Sensor/
Switch "A" Circuit Range/Perfor- | » Throttle body assy (Throttle position sensor) o] o]
mance Problem
« Throftle position sensor (built in throttle body)
P0O122 Throttle/Pedal Position Sensor/ = Short in VTA1 circuit . -
Switch "A” Circuit Low Input = Open in VC circuit =
«ECM
* Throitle position sensor (built in throtile body)
PO123 | Throttle/Pedal Position Sensorf | * OPen I VTAT circuil )
Switch "A" Circuit High Input *Open in E2 circuit . @
*VC and VTA1 circuit are short-circuited
«ECM
PO125 | Insufficient Coolant Temperature :EEC’T"ZS:S‘::"’W o .
for Closed Loop Fuel Control - -
« Thermostat
* Thermostat
PO126 Coalant Thermostat (Coolant « Cooling system ) )
Temperature Below Thermostat Q
Regulating Temperature) : E.CT sensor
«ECM
= Open or short in heated oxygen sensor circuit
P0136 Oxygen Sensor Circuit + Heated oxygen sensor . .
Malfunction (Bank 1 Sensor 2) * Heated oxygen sensor heater - -
+ EFI main relay
+ Air induction system
« Injector blockage
« MAF meter
*ECT sensor
* Fuel pressure
PO171 + Gas leakage in exhaust system
System Too Lean (Bank 1) « Open or short in A'F sensor circuit O Q
* A/F sensor
* A/F sensor heater
= EFI main relay
« A/F sensor heater and EFI main relay circuit
+ PCV hose conneclion
+PCV hose
G02912386

Fig. 38: Diagnostic Trouble Code Chart (2 Of 7)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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« Injector leak, blockage
* MAF meter
«ECT sensor
+ [gnition system
* Fuel pressure
PO172 _ P _ R )
System Too Rich (Bank 1) + Gas leakage in exhaust system C 8]
* Open or short in A/F sensor circuil
* A/F sensor
* A/F sensor healer
= A/F sensor healer and EFI main relay circuit
=kl main relay
PO220 Throttle/Pedal Position Sensor/ = Throttle position sensor (built in throttle body) . .
Switch "B" Circuit +ECM - -
* Throttle position sensor (built in throttle body)
PO222 Throtile/Pedal Position Sensor/ | » Short in VTAZ circuit . .
Switch "B Circuit Low Input + Open in VC circuit - -
+ECM
« Throttle position sensor (built in throttle body)
. nin VTAZ circuit
P0223 | Throttle/Pedal Position Sensor/ gpe e ? _‘:" ~
e iy * Open in E2 circui C
Switch "B” Cireuit High Input
g inp +VC and VTAZ2 circuit are short-circuited
*ECM
= Open or shorl in engine wire
+ Conneclor connection
=Vacuum hose connection
= |gnition system
* Injector
* Fuel pressure
PO300 Random/Multiple Cylinder Misfire | » MAF meter -
Detected « ECT sensor -
+ Compression pressure
+Valve clearance
+Valve timing
+* PCV hose connection
* PCV hose
*ECM
P0O301 ) ) -
Cylinder 1 Misfire Detecled *Same as DTC No, PO300 o]
PO302 ) . O
Cylinder 2 Misfire Detected =Same as D1C No. PO300 - [
PO303 ) ) :
Cylinder 3 Misfire Detected = Same as DTC No. PO300 - o]
FO304 ) ) . _
Cylinder 4 Misfire Detected *Same as DTC No. PO300 - o
+ Open or short in knock sensor circuit
P0325 | Knock Sensor 1 Circuit pe . )
. + Knock sensor (under-torqued or loose) C @
(Bank 1 or Single Sensor)
+ECM
+ Short in knock sensor circuit
PO327 Knock Sensor 1 Circuit Low .
Input (Bank 1 o Single Se ) * Knock sensor > O
nput {Bank 1 or Single Sensor,
P " “ECM
) . » Open in knock sensor circuit
P0328 | Knock Sensor 1 Circuit High pe! ,. .
. * Knock sensor o 9]
Input (Bank 1 or Single Sensor})
*ECM
G02912387

Fig. 39: Diagnostic Trouble Code Chart (3 Of 7)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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« Open or short in crankshaft position sensor circuit
PO335 Crankshaft Position Sensor "A" | » Crankshaft position sensor -
Circuit = Single plate (crankshaft position sensor plate No. 1) h
«ECM
P0339 Crankshaft Position Sensor "A” -
- . «Same as DTC No. P0335 9]
Circuit Intermittent
« Open or short in camshafl position sensor circuit
PO340 Camshaft Position Sensor "A” : 22:2:22 ::::::;:;nsm .
Circuit (Bank 1 or Single Sensor) o ) ) =
+ Timing chain has a jumped tooth
«ECM
PO341 Camshaft Position Sensor "A” )
Circuit Range/Performance +3Same as DTC No. PO340 Q
(Bank 1 or Single Sensor)
+ Ignition system
PO351 ignition Coil "A” Primary/Second- . Open or. short in IGF and IGT1 to 4 circuits from ignition coil )
. with igniter assy to ECM o]
ary Circuit o .
*No.1 - 4 ignition coil assy
«ECM
P0O352 :;,:ITU,:LE?H B" Primary/Second- +Same as DTC No. P0351 o
PO3s3 :ﬂ:ﬁ ((D‘i{:c”un(’ PrmaryiSec: || Same as DTC No. P0351
PO354 Ignition C.oﬂ .D' Primary/Sec « Same as DTC No. P0351
ondary Circuit
= Gas leakage on exhaust system
P0420 Catalyst System Efficiency * AJF sensor —
Below Threshold (Bank 1) +Healed oxygen sensor
« Exhaust manifold converter (Three way calalytic converter)
+ Fuel tank cap incorrectly installed
+ Fuel tank cap has cracks or is damaged
+Vacuum hose has cracks, holes, or is blocked, damaged or
disconnected ((1), (2), (3), (4), (5), (6), (7}, (8), (9), (10) and
(11) in circuit description )
= Open or short in vapor pressure sensor circuit
*\/apor pressure sensor
PO441 Evaporative Emission Control + Open or short in EVAP VSV circuit -
System Incomrect Purge Flow <EVAP VSV =
+ Open or short in CCV circuit
«CCV
« Pressure swilching valve
+Fuel tank has cracks, holes, or is damaged
+ Charcoal canister has cracks, holes, or is damaged
+ Fuel tank over fill check valve cracks, or is damaged
«ECM
G02912388

Fig. 40: Diagnostic Trouble Code Chart (4 Of 7)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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+Hose or tube cracked, hole, damaged or loose seal ((3) or (9)
in Fig. 1)
+ Fuel tank cap incorrectly installed
* Fuel tank cap cracked or damaged
*Vacuum hose cracked, holed, blocked, damaged or discon-
P0442 Evaporative Fmission Control nected (", 2, 4,5 6,7, 8 10 and 11" in the circuit
System Leak Detected (Small descriplion) C :
Leak) » Fuel tank cracked, holed or damaged
+ Charcoal canister cracked, holed or damaged
+ Open or short in vapor pressure sensor circuil
*\apor pressure sensor
+ Fuel tank over fill check valve cracked or damaged
+*ECM
PO446 Evaporative Emission Control
- +Same as DTC No. P0441 @)
System Vent Control Circuit
PO451 Evaporative Emission Control = Open or short in vapor pressure sensor circuit
System Pressure Sensor/Switch | »Vapor pressure sensor O O
Range/Performance <ECM
PO452 Evaporalive Emission Conlrol
System Pressure Sensor/Switch | » Same as DTC No. P0451 O @]
Low Input
PO453 Evaporative Emission Control
System Pressure Sensor/Switch | » Same as DTC No. P0451 9 @]
High Input
PO455 Evaporative Emission Control
Systemn Leak Detected (Gross «Same as DTC No. P0442 O C
Leak)
Evaporative Emission Control
P0456 P _ )
System Leak Detected (Very *Same as DTC No. P0442 [ QO
Small Leak)
« Open or short in speed sensor circuit
POS00 *\iehicle speed sensor - -
Vehicle Speed Sensor "A” . _ p O
* Combination meter
«ECM
+Shorl in stop light switeh signal circuit
PO504 *STOP fuse
Brake Switch Correlation . ) 2
+ Stop light switch
+«ECM
*ETCS
POS0S Idle Control Syst + Air induction system ~ -
] Q )
@ Lonirol syslem + PCV hose connection )
«ECM
POSE0 +Open in back-u wer source circuit . -
System Voltage P ppo (@ Q
*ECM
POG04 Internal Control Module Random ECM - -
Access Memory (RAM) Error - h
POE06
ECM/PCM Processor +ECM [
POGOT
Control Module Performance «ECM b O
G02912389

Fig. 41: Diagnostic Trouble Code Chart (5 Of 7)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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* Short in PMP switch {(A/T) or clutch start switch (M/T)
* PNP switch {(A/T
POB17 e . { . ) - -~
Starter Relay Circuit High = Clutch start switch (M/T) C
= Ignition switch
«ECM
POBST Actuator Supply Veltage Circuit / ECM . .
Open O O
- . +Short in PNP swilch circuit
POT05 Transmission Range Sensor Cir- P:; IH.t h swilch circul : -
. switcl Q O
cuit Malfunction (PRNDL Input;
¢ P9 | Ecm
PO710 Transmission Fluid Temperature ) ) o -
PP + Electronic controlled automatic transmission (ECT) & O
Sensor "A”" circuit
PO711 Transmission Fluid Temperature
) , P + Electronic controlled automatic transmission (ECT) Q O
Sensor "A" Performance
POT712 Transmission Fluid Temperature
. - P + Electronic controlled automatic transmission (ECT) o] O
Sensor "A” Circuit Low Input
PO713 Transmission Fluid Temperalure : ) . . . ; .
o d + Electronic conlrolled automatic transmission (ECT) o O
Sensor "A" Circuit High Input
PO717 InputTurbine Speed Sensor A" _ . o -
.P ) . P + Electronic controlled automatic transmission (ECT) C
Circuit No Signal
PO724 X A, . . L -
Brake Switch "B” Circuit High + Electronic controlled automatic transmission (ECT) Q o
POTA1 Torque Converter Cluteh Circuit .
q + Electronic controlled automatic transmission (ECT) Q O
Performance or Stuck Off
PO746 Pressure Control Solenoid "A”
Performance (Shift Solenoid = Electronic controlled automatic transmission (ECT) 8] o
Valve SL1)
POT48 Pressure Contral Solenoid "A™
Electrical (Shift Solenoid Valve » Electronic controlled automatic transmission (ECT) O
SL1)
PO7EE Shift Solenoid "" Performance Electroni trolled aut fic t ission (ECT) N .
* Electronic controlled automatic transmission @] O
(Shift Solenoid Valve S4) : Hiomaic fransmisst : :
PO776 Pressura Control Solenoid "B™
Performance (Shift Solenoid + Electronic controlled automatic transmission (ECT) ] D
Valve SLZ)
PO778 Pressure Control Solencid "B”
Electrical (Shift Solencid Valve + Electronic controlled automatic transmission (ECT) O o
s12)
PO/E3 Intermediate Shait Speed Sen- . . L N -
e i * Electronic controlled automatic transmission (ECT) ]
sor "A" Circuil No Signal
POg82 ; P ) . . . -
Shift Solenoid "D Control Low * Electronic controlled automatic transmission (ECT) )
POS83 . A ) ) . . - -
Shift Solenoid "D” Control High + Electronic controlled automatic transmission (ECT) Q O
P2102 | Throftie Actuator Control Motor | * OPe" i throttle actuator circui ) _
- « Throttle actuator Q O
Circuit Low
*ECM
+ Short in throttle actuator circuit
P2103 Throftle Actuator Control Motor * Throttie actuator .
o » Throltle valve O )
Circuit High
: = Throttle body assy
*ECM
G02912390

Fig. 42: Diagnostic Trouble Code Chart (6 Of 7)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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» Thealia Actar Sreut
P2m it Actuator Co sl Beluator ; -
Fhurk Open o Thrgia Bady -
= Throttia vahve
PNz Tretio Actunor Convol Systam || -
- Shuck Closed o= e
F2116 Actuator Contol Moo Current * Open in ETCS powr sowce cirsuil - .
RangePariomance +ECM -
P21 Thredtie Actaator Conrol Throtlo | « CTCS ~ -
Hody HargelPericemance SROM -
2190 roiefPedal Foson Serser | * OPS 87 2hort in acoslerator pedal posiion senscs crcul _ .
e s Acoekrator pedil posiion sinso [ o
Swilch "0 Cacuit
=ECM
P ThrotliafPadal Posiion Senson * Acceleraior padal posdicn Senac decuit
B2 .
Switch T Creuit RangoPorfar- | « Accelarator podal posfon sonsor L L
Irance *ECM
[1Fr ThrotlePedal Fostion Sersar Saere s DT Mo, 52450 -
Swlch T" Creut Low Inpul e . ‘ -
P21Z3 | ThromePedal Postion Seesont | - -
Swatch 07 Circuit High Input ° ) )
P2175 ThrettiePedal Posiion Sensar!
- Sarm T P13 Pe
Sudteh "B Creutt Same as O7TC No. P2120 .
FaT ThretlefPedal Poslion Senson . . -~
Swilch E" Gircuit Law Inpol S s D7C No. 72120
Fa1ia ThrettiefPedal Fostion Sensor! . -
Swatch "E* Circart Hagh gt +Same as DTG No. F2120
235 Threme Pedal Postion Sensor/
. Swilch "A77H" Voltage Corela = Same as TG Ne. PO120 C
bon
e2138 Throle Pedal Poslion Sensan
h Swilch DV Voltage Comala- |« Same as DTC No. P20 <
ben
= Open or shortin AT sonsc: crcuil
» Atk ganmos
* AT senso: heaber
X X «EF1 main relay
Ba1ps o1 (AF} v
18 2;:2‘('“";‘?:0:" '?II] *AF s0ns0r heater and EF| maln relay cireui =
o Lemn [ i * A MEUCON SYSIEM
« Fuel pressure
s Injector
*ECM
PRI96 | Owygen (A/H) Sensor Signal -
. TC No. P16 ¢ o
Shuck Rich {Bank 1 Sansor 1) S as DG Na Pss
= Open er short in AF sensc: cacull
paag | Cevaen Sansor Pumping Cis- .
fend Cireut Lo (for AT Sensed) ) 2 Lw
{Bork 1 Sarwsior 1) » ATH seor salier and EF| main relay arcut
+ECM
[ b -
pazad Oxyg.e.-l Sersor Pumping Cur - ; ~ ~
rent Circult =igh {lor ATF Serser) | «Same as DTC No. P2238 < .
{dank 1 Sensor 1)
Passrd Oriygien Sensor Roforonce
Ground Clroult Low {lor AT Sen- | «Same as DTC Mo, P2238 =) s
sor) (Bank 1 Sansor 1)
Ongygen Sensor Refarence
[FE - " -
Giowawd Cireul |ligh {lor ATF = Sarne as 070 Mo, P22 L
Sensar) (Bank 1 Sensor 1)
— Evaperalhae Cmession Conlol
Syslem Vahe confrol Ciroit? o Bame as [T0 Mo, PO441 s Q
Open
 Open o shor in AFF sansoe decuil
= AF sensos
*AF sonsor hoater
* EFI main reda:
P2AD | AF Sensor Circut Stow o g
o {Bark 1 Sesar 1} * AT sorsor heator and EFT main ratay creuif
- i + Air incuction sysiom
o Fuel pressure
s Injecior
*ECM
2769 | Torque Conveder Clich Sole- | - -
o Clrcut Low auomatic (ECT} O
P2rio Tl Cormverter Clhrch Sole
e Electror automae ransmission (ECT) [= [
nod Circust High
B9 Engine immobiizer System Mal fo— - P &
izer syslem matiuncion -

1. MIL illuminates

*2; Although the title (DTC description) says "oxygen sensor”, this DTC is related to the "AF sensor”.

G02912391

Fig. 43: Diagnostic Trouble Code Chart (7 Of 7)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

PARTS LOCATION
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Combination Meter

EVAP VSV .

MAF Meter T Vapor Pressure
(Including 1AT Sensor) Sensor

ECM ‘

Passenger Side J/B

FL Block

PCV Valve

Fuel Pump

Pressure Switching Valve
s Driver Side J/B
ccv ."Q ® STOP Fuse
AN bLcg ® G2 Fuse Charcoal Canister
Engine Room R/B and \ Accelerator Pedal Rod
Engine Room J/B Heated Oxygen (Accelerator Pedal Position Sensor)
e EFI main Relay Sensor (Bank 1Sensor2)  Camshatt Timing Oil
® Circuit Opening Relay Control Valve
o Starter Relay {
® EFl 1 Fuse < Injector Throttle Body
* ETCS Fuse (Throttle Position
* |GN Fuse e =N Sensor and Actuator)
s

Ignition Coil with

Igniter
Camshaft Position
Crankshaft Position Sensor
Sensor ECT Sensor
AJF Sensor \| Knock Sensor

(Bank 1 Sensor 1)

A PNP Switch

Fig. 44: ldentifying Location Of Engine Management Electrical Components
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Y
GO2641741

CIRCUIT INSPECTION

DTC P0010: CAMSHAFT POSITION "A" ACTUATOR CIRCUIT (BANK 1)
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CIRCUIT DESCRIPTION

The Variable Valve Timing (VVT) system includes the ECM, the QOil Control Valve (OCV) and the VVT
controller. The ECM sends a target duty-cycle control signal to the OCV. This control signal, applied to the
OCV, regulates the oil pressure supplied to the VVT controller. Camshaft timing control is performed based on
engine operation conditions such as intake air volume, throttle position and engine coolant temperature.

The ECM controls the OCV based on the signals output from several sensors. The VVT controller regulates the
intake camshaft angle using oil pressure through the OCV. As result, the relative position between the camshaft
and the crankshaft is optimized. Also, the engine torque improves, fuel economy improves, and exhaust
emissions decrease. The ECM detects the actual valve timing using signals from the camshaft position sensor
and the crankshaft position sensor. The ECM performs feedback control and verifies target valve timing.

ECM
Crankshaft Position Sensor i:*—’i
MAF Meter »| Target Valve Timing > ocv
Throttle Position Sensor »
A Feedback
1 Duty Control
l ECT=SensE:; —%_ 4 Correction
[ Venicle Speed Signal | >
| Camshaft Position Sensor g—b” Actual Valve Timing |

P
G02641742

Fig. 45: Description - Camshaft Position ""A"" Actuator Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC No. DTC Detection Condition Trouble Area

+Open or short in CCV circuit
PO010 Open or shart in OCV circuit «0OCV
+ECM

GO2641743

Fig. 46: DTC P0010 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

After the ECM sends the "target™ duty-cycle signal to the OCV, the ECM monitors the OCV current to establish
an "actual™ duty-cycle. When the actual duty-cycle ratio varies from the target duty-cycle ratio, the ECM sets a
DTC.

MONITOR STRATEGY
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MONITOR STRATEGY

Related DTCs P0010: VVT OCV range check
Required sensor([A-z])/([a-z]+) (Main) VVT OCV
Required sensors/components (Related) -
Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
Sequence of operation None
TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present None
Battery voltage 11to 13V
Target duty ratio for the OCV 70 % or less
Starter OFF
Current cut status for the OCV Not cut

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Either of the following condition is set:

OCV duty ratio

100 % (always ON) despite the target duty ratio is less

than 70 %
OCV duty ratio when ECM supplies current to| 3 % or less despite the ECM supplying the current to the
oCcvVv ocvVv
COMPONENT OPERATING RANGE
COMPONENT OPERATING RANGE
[VVT OCV duty ratio 3 to 100 %]

WIRING DIAGRAM
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ECM
—
c2
ocV 1
6
| 1 W a-w»—
% I CEDroct:
2 W-R ;i
| oCT l

Y
G02641744

Fig. 47: Wiring Diagram - Qil Control Valve (OCV)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

Hand-held tester:
1. Check operation of VVT system.
PREPARATION:

Connect the hand-held tester to the DLC3.
Start the engine and warm it up.
Turn ON the ignition switch. Push the hand-held tester main switch.

Enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / ACTIVE TEST / VVT CTRL
B1l.

Qo o

CHECK:
Check the engine speed when operating the OCV by using the hand-held tester.
OK:

VVT system is OFF (OCV is OFF): Normal engine speed
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VVT system is ON (OCV is ON): Rough idle or engine stalled

OK: Check for intermittent problems (see PRE-CHECK).

NG: Go To Next Step.
2. Check operation of OCV.

PREPARATION:

a. Start the engine and warm it up.
b. Disconnect the OCV connector.

c. Apply battery positive voltage to the terminals of the OCV.

G02641745

Fig. 48: Applying Battery Positive VVoltage To Terminals Of OCV

VoL

/

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:
Check the engine speed.

OK:
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Rough idle or engine stalled

NG: Replace OCV (see COMPONENTS ).
OK: Go To Next Step.
Check voltage between terminals OC1+ and OC1- of ECM connector.

Reference: INSPECTION USING OSCILLOSCOPE
During idling, check the waveform between terminals OC1+ and OC1- of the ECM connector.
HINT:

The correct waveform is as shown.
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OC1+ (+) OC1- (=)

OCV Signal Waveform
15V
! S 1 Division
[ £ 1
GND |
1 msec./Division
G02641746

Fig. 49: Signal Waveform Graph (Between Terminals OC1+ & OC1- Of ECM Connector)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step.

4. Check for open and short in wire harness between OCV and ECM (see DTC P0011 CAMSHAFT
POSITION "A"™ -TIMING OVER-ADVANCED OR SYSTEM PERFORMANCE (BANK 1)).
NG: Repair or replace.

OK: Check for intermittent problems (see PRE-CHECK).

OBD 11 scan tool (excluding hand-held tester):
1. Check operation of OCV.

PREPARATION:

a. Start the engine and warm it up.
b. Disconnect the OCV connector.

c. Apply battery positive voltage to the terminals of the OCV.

START N~

-a:_"_:__“_
—~—

R

P
G02641747

Fig. 50: Applying Battery Positive VVoltage To Terminals Of OCV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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CHECK:

Check the engine speed.

OK:

Rough idle or engine stalled

NG: Replace OCV (see COMPONENTS ).
OK: Go To Next Step.
Check voltage between terminals OC1+ and OC1- of ECM connector.

Reference: INSPECTION USING OSCILLOSCOPE
During idling, check the waveform between terminals OC1+ and OC1- of the ECM connector.
HINT:

The correct waveform is as shown.
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OC1+ (+) OC1-(-)

o, ]
-

iy
i,

OCV Signal Waveform

_ f 15V
i Division

GND |1

1 msec./Division
G02641748

Fig. 51: Signal Waveform Graph (Between Terminals OC1+ & OC1- Of ECM Connector)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step.

3. Check for open and short in wire harness between OCV and ECM (see DTC P0011 CAMSHAFT
POSITION "A" -TIMING OVER-ADVANCED OR SYSTEM PERFORMANCE (BANK 1)).

NG: Repair or replace harness and connector.
OK: Check for intermittent problems (see PRE-CHECK).

DTC P0011: CAMSHAFT POSITION "A" -TIMING OVER-ADVANCED OR SYSTEM
PERFORMANCE (BANK 1)

For testing, refer to DTC P0012: CAMSHAFT POSITION "A" -TIMING OVER-RETARDED (BANK 1).

DTC P0012: CAMSHAFT POSITION A" -TIMING OVER-RETARDED (BANK 1)

CIRCUIT DESCRIPTION

DTC No. DTC Detection Condition Trouble Area

After engine is warmed up and engine speed is at 550 to 4,000
rpm, condition (&) or (b) continues (1trip detection logic)

POOT (a) Valve timing does not change from current valve timing
(b} Current valve fiming is fixed «Valve timing
(Problem of advanced OCV) «0CV
After engine is warmed up and engine speed is at 550 to 4,000 | *VVT controller assembly
rpm, condition (&) or (b) continues (2trip detection logic) <ECM
POO12 (&) Valve timing does not change from current valve timing

(b) Current valve timing is fixed
(Problem of retarded OCV)

GO2641749

Fig. 52: DTC P0011 & P0012 - Problem Symptom Diagnostic Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The ECM optimizes the valve timing using the Variable Valve Timing (VVT) system to control the intake valve
camshaft. The VVT system includes the ECM, the Oil Control Valve (OCV) and the VVT controller. The ECM
sends a target "duty-cycle" control signal to the OCV. This control signal, applied to the OCV, regulates the oil
pressure supplied to the VVT controller. The VVT controller can advance or retard the intake valve camshaft.

Example:

A DTC will set if: 1) the difference between the target and actual valve timing is more than 5 degrees of the
camshaft angle (CA) and the condition continues for more than 4.5 seconds; or 2) the OCV is forcibly activated
63 times or more.

Advanced cam DTCs are subject to "1 trip" detection logic.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

Retarded cam DTCs are subject to "2 trip" detection logic.
VVT System: P0011 and P0012

MONITOR DESCRIPTION (VVT SYSTEM: P0011 AND P0012)

Related DTCs P0011: Advanced camshaft timing
Related DTCs P0012: Retarded camshaft timing
Required sensors/components (Main) VVT OCV and VVT actuator
Required sensors/components (Related) CKP, CMP and ECT sensors
Frequency of operation Once per driving cycle
Duration Within 10 sec.
MIL operation P0011: Immediate P0O012: 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present See PRE-CHECK
Battery voltage 11V or more
Engine RPM 550 to 4,000 rpm
ECT 75 t0 100°C (167 to 212°F)

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Response of valve timing 1 second /°CA or more
Difference between "target™ and "actual™ camshaft timing More than 5°CA (Crankshaft Angle)
Camshaft timing change for 5 sec. Within 5°CA

If the difference between "target” and "actual” camshaft timing is larger than the specified value, the ECM
operates the VVT actuator. Then, the ECM monitors the camshaft timing change for 5 seconds.

WIRING DIAGRAM

Refer to wiring diagram under DTC P0010 CAMSHAFT POSITION "A"™ ACTUATOR CIRCUIT (BANK
1).

INSPECTION PROCEDURE

HINT:

e IfDTC P0011 or P0012 is displayed, check the VVT system circuit.

o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
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determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

Hand-held tester:

1. Check valve timing (check for loose or jumped tooth of timing chain) (see INSTALLATION ).
NG: Adjust valve timing.
OK: Go To Next Step.

2. Check operation of OCV.

PREPARATION:

Connect the hand-held tester to the DLC3.
Start the engine and warm it up.
Turn ON the ignition switch. Push the hand-held tester main switch.

Enter the following menus: DIAGNOSIS / ENHANCED OBD I1 / ACTIVE TEST / VVT CTRL
Bl

o o o

CHECK:

Check the engine speed when operating the OCV using the hand-held tester.
OK:

OCV is OFF: Normal engine speed

OCV is ON: Rough idle or engine stall

OK: Gotostep 4
NG: Go To Next Step.
3. Check if DTC outputs reoccur.

PREPARATION:
a. Erase the DTC(s) using one of the following methods: 1) use the hand-held tester, 2) disconnect the
battery terminals for more than 60 seconds, or 3) remove the EFI1 and ETCS fuses for more than
60 seconds.

HINT:

After disconnecting the battery terminals, perform the "INITIALIZE" procedure (see PRE-
CHECK).

b. Start the engine and warm it up.
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c. Drive the vehicle around for 10 minutes or more.
CHECK:
Read output DTC using the hand-held tester.
OK:
DTC P0011 or P0012 is not stored.
OK: VVT system is OK.*
HINT:

*: DTCs P0011 and P0012 are output when a foreign object in the engine oil enters the system.
These codes will stay even if the system returns to normal after a short time.

Foreign objects are filtered out by the oil filter.

NG: Go To Next Step.
Check voltage between terminals OC1 + and OC1 - of ECM connector.

Reference: INSPECTION USING OSCILLOSCOPE
During idling. Check the waveform between terminals OC1 + and OCL1 - of the ECM connector.
HINT:

The correct waveform is as shown in the illustration.
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OC1+(+) OC1-(-)

AN /
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FEDD:D ONNJOOO00R
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OCV Signal Waveform
! ! 15V/
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GND | L1 :
1 msec./Division
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Fig. 53: Identifying Terminals OC1+ & OC1- Of ECM Connector & Signal Waveform Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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10.

11.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step.
Check OCV filter (see DISASSEMBLY ).
NG: Replace OCV filter (see DISASSEMBLY ).
OK: Go To Next Step.
Check OCV (see INSPECTION ).
OK: Go to step 8.
NG: Go To Next Step.
Replace OCV (see COMPONENTS).
GO: TO THE NEXT STEP
Check VVT controller assembly (see INSPECTION ).
OK: Go to step 10.
NG: GO TO THE NEXT STEP
Replace VVT controller assembly.
Go: To Next Step
Check blockage of OCV and oil hole.
NG: Repair or replace.
OK: Go To Next STEP
Check whether or not DTC P0011 or P0012 is stored.

PREPARATION:

a. Erase the DTC(s) using one of the following methods: 1) use the hand-held tester, 2) disconnect the
battery terminals for more than 60 seconds, or 3) remove the EFI1 and ETCS fuses for more than

60 seconds.

HINT:

After disconnecting the battery terminals, perform the "INITIALIZE" procedure (see PRE-

CHECK).
b. Perform the simulation test.
CHECK:

Check whether or not DTC P0011 or P0012 is stored (see PRE-CHECK).

OK:
DTC P0011 or P0012 is not stored.

OK: VVT system is OK.*
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HINT:

*:DTCs P0011 and P0012 are output when a foreign object in the engine oil enters the system.
These codes will stay even if the system returns to normal after a short time.

Foreign objects are filtered out by the oil filter.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OBD 11 scan tool (excluding hand-held tester):

1. Check valve timing (check for loose or jumped tooth of timing chain) (see INSTALLATION ).
NG: Adjust valve timing.
OK: GO TO THE NEXT STEP

2. Check operation of OCV.

PREPARATION:
Start the engine.
CHECK:

a. Check the engine speed when disconnecting the OCV connector.
b. Check the engine speed when applying the positive battery voltage between the terminals of the

OCV.
RESULT:
Result Check (a) Check {b)
1 Normal engine speed Rough idle ar engine stall
2 Conditions other than 1
G02641751

Fig. 54: Result - Engine Speed Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Fig. 55: Applying Battery VVoltage Between Terminals Of OCV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

2: Go to step 4.
1: Go To Next Step.
3. Check if DTC outputs reoccur.

PREPARATION:
a. Erase the DTC(s) using one of the following methods: 1) use the hand-held tester, 2) disconnect the
battery terminals for more than 60 seconds, or 3) remove the EFI1 and ETCS fuses for more than
60 seconds.
HINT:
After disconnecting the battery terminals, perform the "INITIALIZE" (see PRE-CHECK ).

b. Start the engine and warm it up.
Drive the vehicle around for 10 minutes or more.
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CHECK:
Read output DTC using the hand-held tester.
OK:
DTC P0011 or P0012 is not stored.
OK: VVT system is OK.*
HINT:

*: DTCs P0011 and P0012 are output when a foreign object in the engine oil enters the system.
These codes will stay even if the system returns to normal after a short time.

Foreign objects are filtered out by the oil filter.

NG: GO TO THE NEXT STEP
Check voltage between terminals OC1+ and OC1- of ECM connector.

Reference: INSPECTION USING OSCILLOSCOPE

Turn the ignition switch ON, and check the waveform between terminals OC1+ and OC1- of the ECM
connector.

HINT:

The correct waveform is as shown.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

OC1+ (+) OC1-(-)

f

]
e i

ol

ol i
v T

BO0000R {2 A0000 " DNMI0o000;

}

T ,thZZn e)

OCV Signal Waveform

! i 15V/
. . . 1 Division

||||||||||||||||||||||||||||||||||||||||||
llllllllllllllllllll

GND L.

I |

1 msec./Division
G02641753

Fig. 56: Signal Waveform Graph (Between Terminals OC1+ & OC1- Of ECM Connector)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: GO TO THE NEXT STEP
Check OCV filter (see INSPECTION ).
NG: Replace OCV filter (see DISASSEMBLY ).
OK: GO TO THE NEXT STEP
Check OCV (see INSPECTION ).
NG: Replace OCV (see COMPONENTS ), and then go to step 7.
OK: GO TO THE NEXT STEP
Check VVT controller assembly (see INSPECTION ).
NG: Replace VVT controller assembly, and then go to step 8.
OK: GO TO THE NEXT STEP
Check blockage of OCV and oil hole.
NG: Repair or replace.
OK: GO TO THE NEXT STEP
Check whether or not DTC P0011 or P0012 is stored.

PREPARATION:

a. Erase the DTC (s) using one of the following methods: 1) use the hand-held tester, 2) disconnect
the battery terminals for more than 60 seconds, or 3) remove the EFI1 and ETCS fuses for more
than 60 seconds.

HINT:

After disconnecting the battery terminals, perform the "INITIALIZE" procedure (see PRE-
CHECK).

b. Perform the simulation test.
CHECK:

Check whether or not DTC P0011 or P0012 is stored (see PRE-CHECK).

OK:

DTC P0011 or P0012 is not stored.
OK: VVT system is OK.*
HINT:

*: DTCs P0011 and P0012 are output when a foreign object in the engine oil enters the system.
These codes will stay even if the system returns to normal after a short time.
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Foreign objects are filtered out by the oil filter.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0016: CRANKSHAFT POSITION - CAMSHAFT POSITION CORRELATION (BANK 1
SENSOR A)

CIRCUIT DESCRIPTION

Refer to circuit description under DTC P0335, P0339: CRANKSHAFT POSITION SENSOR A"
CIRCUIT MALFUNCTION/INTERMITTENT.

DTC No. DTC Detection Condition Trouble Area

*Meachanical system (jumped tooth of timing chain, chain
stretched)
+ECM

Deviation in crankshaft position sensor signal and VVT sensor

Po018 signal (2 trip detection logic)

GO2641754

Fig. 57: DTC P0016 - Problem Symptom Diagnostic Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The ECM optimizes the valve timing using the Variable Valve Timing (VVT) system to control the intake valve
camshaft. The VVT system includes the ECM, the Oil Control Valve (OCV) and the VVT controller. The ECM
sends a target duty-cycle control signal to the OCV. This control signal, applied to the OCV, regulates the oil
pressure supplied to the VVT controller. The VVT controller can advance or retard the intake valve camshaft.
The ECM calibrates the valve timing of the VVT system by setting the camshaft to the maximum retard angle
when the engine speed is idling. The ECM closes the OCV to retard the cam. The ECM stores this valve as
VVT learned value. When the difference between the target valve timing and the actual valve timing is 5
degrees or less, the ECM stores this in its memory.

If the learned value meets both of the following conditions ("a" and "b"), the ECM interprets this as a defect in
the VVT system and seta DTC.

a. VVT learning value is less than 27°CA or more than 49°CA.
b. Above condition continues for more than 18 seconds.

VVT System: P0016

MONITOR DESCRIPTION (VVT SYSTEM: P0016)

Related DTCs P0016: Camshaft timing misalignment at Idling
Required sensors/components (Main) VVT actuator
Required sensors/components (Related) CMP and CKP sensors
Frequency of operation Once per driving cycles
Duration Within 60 sec.
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MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present See PRE-CHECK
Camshaft timing Maximum retarded
Difference between "target™ and "actual™ camshaft timing 5°CA or more within 0.5 sec.
"Actual” camshaft timing change per 360 °CA 1.875 °CA or less
Engine RPM 550 to 1,400 rpm

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
Either of the following conditions is met:

"VVT learning value" Less than 27 °CA
"VVT learning value" More than 49 °CA

WIRING DIAGRAM

Refer to wiring diagram under DTC P0335, P0339: CRANKSHAFT POSITION SENSOR "A" CIRCUIT
MALFUNCTION/INTERMITTENT.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check valve timing (check for loose or jumped tooth of timing chain) (see INSTALLATION ).
NG: Adjust valve timing.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM))

DTC P0031, P0032: OXYGEN (A/F) SENSOR HEATER CONTROL CIRCUIT LOW/HIGH (BANK 1
SENSOR 1)

HINT:

Although the title (DTC description) says "oxygen sensor", this DTC is related to the "A/F sensor".

CIRCUIT DESCRIPTION
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Refer to circuit description under DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN
(BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1 SENSOR 1).

HINT:

The ECM provides a pulse width modulated control circuit to adjust current through the heater. The A/F sensor
heater circuit uses a relay on the +B side of the circuit.

Reference
EFI Main Relay AJF Sensor ECM
From +B | Heater | HT HA1A
Battery EFI1 Fuse S
ensor | Ars A1A+ JuuLt
b
Duty
AlA- Control

A MREL

Y
GO2641755

Fig. 58: Circuit Diagram - Oxyqgen (A/F) Sensor Heater Control
Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

DTC No. DTC Detection Condition Trouble Area
+Open in heater circuit of AJF sensor
—— Heater current is 0.8 A or less when heater operates (1 trip * A/F sensor heater
detection logic) +EFI main relay

+ECM

+*Short in heater circuit of AJF sensor
When heater operates, heated current exceeds 10 A (1 trip « AJF sensor heater

detection logic) *EF| main relay

«ECM

PoD32

GO2641756

Fig. 59: DTC P0031 & P0032 - Problem Symptom Diagnostic Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The ECM uses A/F sensor information to keep the air/fuel ratio close to the stoichiometric ratio. This
maximizes the catalytic converter's ability to purify exhaust gases. The sensor detects oxygen levels in the
exhaust gas and sends this signal to the ECM.

The inner surface of the sensor element is exposed to outside air. The outer surface of the sensor element is
exposed to exhaust gas. The sensor element is made of platinum coated zirconia and includes an integrated
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heating element. The zirconia element generates a small voltage when there is a large difference in the oxygen
concentrations of the exhaust and the outside air. The platinum coating amplifies the voltage generation. When
heated, the sensor becomes very efficient. If the temperature of the exhaust is low, the sensor will not generate
useful voltage signals without supplemental heating. The ECM regulates the supplemental heating using a duty-
cycle approach to regulate the average current in the heater element. If the heater current is out of the normal
range, the sensor's output signals will be inaccurate and the ECM cannot regulate the A/F ratio properly.

When the heater current is out of the normal operating range, the ECM interprets this as a malfunction and sets

aDTC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0031: A/F sensor heater range check (Low
Current)
P0032: A/F sensor heater range check (High
Current)

Required sensors/components (Main)

AJ/F sensor heater

Required sensors/components (Related)

Frequency of operation Continuous
Duration 10 sec.
MIL operation Immediate
Sequence of operation None
TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following None

DTCs are not present

Battery voltage

Less than 10.5 V

Time after engine start

10 sec. or more

P0O031: A/F sensor heater duty ratio

50 % or more

TYPICAL MALFUNCTION THRESHOLDS

P0031:

TYPICAL MALFUNCTION THRESHOLDS (P0031)

|A/F sensor heater current

| Less than 0.8 A|

P0032:

TYPICAL MALFUNCTION THRESHOLDS (P0032)

|A/F sensor heater current

| More than 10 A|
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COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
|A/F sensor heater current 1.8t03.4 Aat20°C (68°F)|

MONITOR RESULT

Refer to PRE-CHECK for detailed information.

MONITOR RESULT
TEST ID Description of TEST DATA Conversion Factor |Unit Standard Value
$81 Maximum A/F sensor heater current | Multiply by 0.173 | A Malfunction thresholds

WIRING DIAGRAM

Refer to wiring diagram under DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN
(BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1 SENSOR 1).

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check resistance of A/F sensor heater (see INSPECTION ).
NG: Replace A/F sensor.
OK: GO TO THE NEXT STEP

2. Check EFI main relay.

PREPARATION:

Remove the EFI main relay from the engine room J/B.
CHECK:

Inspect the EFI main relay.

OK:

EFI MAIN RELAY TERMINALS RESISTANCE
Tester Connection Specified Condition
3-5 10 kohm or higher
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3-5 Below 1 ohm (when battery voltage is applied to
terminals 1 & 2)

G02641757

Fig. 60: Identifying EFI Main Relay Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI main relay.
OK: GO TO THE NEXT STEP
Check voltage between terminal HA1A of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminal HA1A(+) of the ECM connector and body ground.
OK:

Voltage: 9to 14 V
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Y
G02641758

Fig. 61: Identifying Terminal HA1A(+) Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: GO TO THE NEXT STEP

4. Check for open and short in wire harness between EFI main relay and A/F sensor, and A/F sensor
and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0037, P0038: OXYGEN SENSOR HEATER CONTROL CIRCUIT LOW/HIGH (BANK 1
SENSOR 2)

CIRCUIT DESCRIPTION

Refer to wiring diagram under DTC P0136: OXYGEN SENSOR CIRCUIT MALFUNCTION (BANK 1
SENSOR 2).

HINT:
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The ECM provides a pulse width modulated control circuit to adjust current through the heater. The heated
oxygen sensor heater uses a relay on the +B side of the circuit.

Reference
EFI Main Relay Heated Oxygen Sensor ECM
From OO e aWs +B o HT HT1B Ve
Battery  EFI1 Fuse EFI3 Fuse
g| Sensor | ox OX1B Juu
) [
[ ] J Duty
O1B- Control
]' MREL
Y
GO2641759
Fig. 62: Circuit Diagram - Oxygen Sensor Heater Control
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
DTC No. DTC Detection Condition Trouble Area
PO037 Heater current is 0.25 A or less when heater operates with +B |, Open or short in heater circuit of heated oxygen sensor
(voltage) greater than 11.5 V (1 trip detection logic) «Heated oxygen sensor heater
With heater operating, heated current exceeds 2 A (1 trip +EFI main relay
POO38 | Getection logic) “ECM

GO2641760

Fig. 63: DTC P0037 & P0038 - Problem Symptom Diagnostic Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:
Sensor 2 refers to the farther sensor from the engine body.
MONITOR DESCRIPTION

The sensing portion of the heated oxygen sensor has a zirconia element which is used to detect oxygen
concentration in the exhaust. If the zirconia element is at the proper temperature and difference of the oxygen
concentration between the inside and outside surface of sensor is large, the zirconia element will generate
voltage signals. In order to increase the oxygen concentration detecting capacity in the zirconia element, the
ECM supplements the heat from the exhaust with heat from a heating element inside the sensor. When current
in the sensor is out of the standard operating range, the ECM interprets this as a fault in the heated oxygen
sensor and sets a DTC.

Example:
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The ECM will set a high current DTC if the current in the sensor is more than 3.5 A when the heater is OFF.
Similarly, the ECM will set a low current DTC if the current is less than 0.25 A when the heater is ON.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0037: Rear HO2S heater range check (Low Current)
Related DTCs P0038: Rear HO2S heater range check (High Current)
Required sensors/components (Main) HO2S heater
Required sensors/components (Related) Vehicle speed sensor (VSS)
Frequency of operation Continuous
Duration P0O037: 2 sec. PO038: 0.3 sec.
MIL operation Immediate
Sequence of operation None
TYPICAL ENABLING CONDITIONS

P0037:

TYPICAL ENABLING CONDITIONS (P0037)

The monitor will run whenever the following DTCs are not present None
Either of the following conditions A and B are met

Condition A

Time after engine start 250 to 500 sec.
Vehicle speed Within 90 km/h (56 mph)
Battery voltage 10.5V or more
Pass or Fail detection in this driving cycle None

Condition B

Time after engine start

500 sec. or more

Vehicle speed

40 km/h (25 mph) or more

Battery voltage

10.5 V or more

Pass or Fail detection in this driving cycle None
P0038:

TYPICAL ENABLING CONDITIONS (P0038)

Combined heater current for 0.3 second or more 2.2 A or more

TYPICAL MALFUNCTION THRESHOLDS
P0037:

TYPICAL MALFUNCTION THRESHOLDS (P0037)
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HO2S heater current when HO2S heater OFF | Less than 0.25 A (when battery voltage is 11.5 V)|

P0038:

TYPICAL MALFUNCTION THRESHOLDS (P0038)
|[HO2S heater current when HO2S heater ON More than 2 A|

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
[HO2S heater current | 0.4 to 1 A (at idle, warmed-up engine and +B: 11 to 14 V)|

MONITOR RESULT

Refer to PRE-CHECK for detailed information.

MONITOR RESULT
TEST ID Description of TEST DATA Conversion Factor |[Unit Standard Value
$81 Maximum rear HO2S heater current | Multiply by 0.000076 | A | Malfunction thresholds

WIRING DIAGRAM

Refer to wiring diagram under DTC P0136: OXYGEN SENSOR CIRCUIT MALFUNCTION (BANK 1
SENSOR 2).

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check resistance of heated oxygen sensor heater (see INSPECTION ).
NG: Replace heated oxygen sensor.
OK: GO TO THE NEXT STEP

2. Check EFI main relay.

PREPARATION:
Remove the EFI main relay from the engine room J/B.

CHECK:
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Inspect the EFI main relay.

OK:

EFI MAIN RELAY TERMINALS RESISTANCE

Tester connection Specified Condition
3-5 10 kohm or higher
3-5 Below 1 ohm (when battery voltage is applied to terminals 1 and 2)

/
<

G02641761

Fig. 64: lIdentifying EFI Main Relay Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI main relay.
OK: GO TO THE NEXT STEP
Check voltage between terminals HT1B of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
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Measure the voltage between terminal HT1B of the ECM connector and body ground.
HINT:

Connect terminal HT1B to bank 1 sensor 2.

OK:

Voltage: 9to 14 V

HT1B (+)

Y
G02641762

Fig. 65: Identifying Terminals HT1B(+) Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: GO TO THE NEXT STEP

4. Check for open and short in wire harness between EFI main relay and heated oxygen sensor, and
heated oxygen sensor and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0100, P0102, P0103: MASS OR VOLUME AIR FLOW CIRCUIT MALFUNCTION LOW/HIGH
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INPUT
CIRCUIT DESCRIPTION

The Mass Air Flow (MAF) meter measures the amount of air flowing through the throttle valve. The ECM uses
this information to determine the fuel injection time and provide a proper air fuel ratio. Inside the MAF meter,
there is a heated platinum wire exposed to the flow of intake air.

By applying a specific current to the wire, the ECM heats this wire to a given temperature. The flow of
incoming air cools the wire and an internal thermistor, affecting their resistance. To maintain a constant current
value, the ECM varies the voltage applied to these components in the MAF meter. The voltage level is
proportional to the airflow through the sensor. The ECM interprets this voltage as the intake air amount.

The circuit is constructed so that the platinum hot wire and temperature sensor provide a bridge circuit, with the
power transistor controlled so that the potential of A and B remains equal to maintain the set temperature.

B+

MAF Meter

Temperature
Sensor

Power Transistor o
Platinum Hot Wire

(Heater) Intake Air

Temperature
Sensor

Output
Voltage

|

7J,7 Temperature

Sensor Platinum Hot Wire (Heater)

G02641763

Fig. 66: Circuit Description - Mass Air Flow (MAF) Meter
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The circuit is constructed so that the platinum hot wire and temperature sensor provide a bridge circuit with the
power transistor, and the potential of A and B remains equal to maintain the set temperature.

DTC No. DTC Detection Condition Trouble Area
When MAF meter circuit has open or short for more than 3
P0100 seconds *Open or short in MAF meter circuit
PO102 | When MAF meter circuit has open for more than 3 seconds ':':; meter
PO103 When MAF mater circuit has short for more than 3 seconds

G02641764

Fig. 67: DTC P0100, P0102 & P0103 - Problem Symptom Diagnostic Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:
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After confirming DTC P0100, P0102 or P0103, use the hand-held tester or the OBD Il scan tool to confirm the

MAF ratio from the ALL menu (to reach the ALL menu: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST /ALL

Air Flow Value {gm/s) Malfunction

« Air flow meter power source circuit open
* VG circuit open or short

0.0

271.0 or more +EVG circuit open

GO2641765

Fig. 68: Air Flow Value & Malfunction Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

If there is a defect in the sensor or an open or short circuit, the voltage level will deviate outside the normal
operating range. The ECM interprets this deviation as a defect in the MAF meter and setsa DTC

Example:

When the sensor voltage output is less than 0.2 V, or more than 4.9 V, and if either the condition continues for
more than 3 seconds.

MONITOR STRATEGY

MONITOR STRATEGY

P0100: MAF meter range check (Fluttering)

Related DTCs P0102: MAF meter range check (Low voltage)

P0103: MAF meter range check (High voltage)
Required sensors/components (Main) MAF meter
Required sensors/components (Related) CKP sensor
Frequency of operation Continuous
Duration 3 sec.

Immediate: Engine RPM is less than 4,000 rpm
2 driving cycles: Engine RPM is 4,000 rpm or more
Sequence of operation None

MIL operation

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not present | None]

TYPICAL MALFUNCTION THRESHOLDS

P0100:
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TYPICAL MALFUNCTION THRESHOLDS (P0100)

IMAF meter voltage Less than 0.2 V or more than 4.9 V|
P0102:

TYPICAL MALFUNCTION THRESHOLDS (P0102)

IMAF meter voltage | Less than 0.2 V|
P0103:

TYPICAL MALFUNCTION THRESHOLDS (P0103)
IMAF meter voltage | More than 4.9 V|

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
[MAF meter voltage | Between 0.4 and 2.2 V|

WIRING DIAGRAM
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f M1 ECM
E R J/B
ngine Room MAF Meter f_\
’
1D VG,
2 EFI1
EFI Main EVG
Relay
2(1A) g (1F ) 3 (1Cc)
B-G
12 8
2(F19) L G-W = G-W E{MREL
Main 1
W-B
FL Block
Battery
-
T VY —

Y
GO2641766

Fig. 69: Wiring Diagram - Mass Air Flow Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Connect hand-held tester or OBD |1 scan tool and read value of air flow rate.
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PREPARATION:

a. Connect the hand-held tester or OBD Il scan tool to the DLC3.
b. Start the engine.
c. Push the hand-held tester or the OBD Il scan tool main switch ON.
d. On the hand-held tester or the OBD Il scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD 11 / DATA LIST/ ALL / MAF
CHECK:

Read the mass air flow rate on the OBD |1 scan tool or the hand-held tester.

RESULT:
MASS AIR FLOW RATE SPECIFICATION
Air Flow Rate (gm/s) Proceed to
0.0 Type |
271.0 or more a Type ll
Between 1 and 270.0 (1) b Type Il

(1) The value must be changed when the throttle valve is opened or closed.

a. Type Il: Go to step 5.
b. Type I11: Check for intermittent problems (see PRE-CHECK).
c. Type I: Go To Next Step.

Check voltage of MAF meter power source.

PREPARATION:

a. Disconnect the MAF meter connector.
b. Turn the ignition switch ON.

CHECK
Measure the voltage between terminal 1 of the MAF meter connector and body ground.
OK:

Voltage: 9to 14 V
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+B (+)

=1a
=

Y

G02641767

Fig. 70: Identifying MAF Meter Connector Terminal 1
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Check for open in harness and connector between EFI main relay and MAF meter (see
HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

OK: Go To Next Step.
Check voltage between terminal VG and EVG of ECM connector.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Start the engine.

CHECK:

Measure the voltage between terminal VG and EVG of the ECM connector while the engine is idling.

OK:
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Voltage:

0.5 to 3.0 V (Neutral position and A/C switch OFF)

)
.
1]
L]
|
(=l
-
{1
]
L1
|

y VG (+) EVG (-)

G02641768

Fig. 71: lIdentifying Terminal VG & EVG Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step.

Check for open and short in wire harness between MAF meter and ECM, and between the MAF
meter and EFI main relay (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace MAF meter.
Check resistance between terminal EVG of ECM connector and body ground.

PREPARATION:

Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).

CHECK:
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Check the resistance between terminal EVG of the ECM connector and body ground.
OK:

Resistance: Below 1 ohm

EVG (-)

Y
G02641769

Fig. 72: Identifying Terminal EVG Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step.

6. Check for open in wire harness between MAF meter and ECM (see HOW TO USE THE
DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Replace MAF meter.

DTC P0101: MASS OR VOLUME AIR FLOW CIRCUIT RANGE/PERFORMANCE PROBLEM

CIRCUIT DESCRIPTION

Refer to circuit description under DTC P0100 MASS OR VOLUME AIR FLOW CIRCUIT
MALFUNCTION, DTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT, DTC P0103
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MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT.

DTC No. DTC Detection Condition Trouble Area

After engine is warmed up, conditions (a), (b}, (c) and (d] con-
tinue for more than 10 seconds (2 trip detection logic):

(&) Throttle valve fully closed

(b)Voltage output of MAF meter is more than

22v

(c)Engine coolant temperature is more than 70°C

Po101 {d)Engine speed is less than 900 rpm *MAF meter

Conditions (&), (b) and (c) continue for more 6 second:
(2 trip detection logic)
(a) Engine speed is more than O rpm

{b) VTA is more than 0.1V
(c) Voltage output of the MAF meter is less than 0.4V

GO2641770

Fig. 73: DTC P0101 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION
The Mass Air Flow (MAF) meter helps the ECM calculate the amount of air flowing through the throttle valve.

The ECM uses this information to determine the fuel injection time and provide a proper air fuel ratio. Inside
the MAF meter, there is a heated platinum wire exposed to the flow of intake air. By applying a specific current
to the wire, the ECM heats this wire to a given temperature. The flow of incoming air cools the wire and an
internal thermistor, affecting their resistance. To maintain a constant current value, the ECM varies the voltage
applied to these components in the MAF meter. The voltage level is proportional to the air flow through the
sensor. The ECM interprets this voltage as the intake air amount. If there is a defect in the sensor or an open or
short circuit, the voltage level will deviate from the normal operating range. The ECM interprets this deviation
as a defect in the MAF meter and sets a DTC.

Example: If the voltage is more than 2.2 V at idle or less than 0.4 V at idle off, the ECM interprets this as a
defect in the MAF meter and sets a DTC.

MONITOR STRATEGY

MONITOR STRATEGY

P0101: MAF meter rationality (Low voltage
Related DTCs P0101: MAF meter rationalityy((l—ligh voltageg
Required sensors/components (Main) MAF meter
Required sensors/components (Related) CKP sensor, ECT sensor, TP sensor
Frequency of operation Continuous
Duration 10 sec.
MIL operation 2 driving cycles
Sequence of operation None
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TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not present | See PRE-CHECK]|

MAF Meter Rationality (Low voltage):

TYPICAL ENABLING CONDITIONS (MAF METER RATIONALITY (LOW VOLTAGE))

Engine RPM Less than 900 rpm
Idle ON
ECT 70°C (158°F) or more

MAF Meter Rationality (High voltage):

TYPICAL ENABLING CONDITIONS (MAF METER RATIONALITY (HIGH VOLTAGE))
RPM 0 rpm or more
TP voltage 0.1V or more

TYPICAL MALFUNCTION THRESHOLDS
MAF Meter Rationality (Low voltage):

TYPICAL MALFUNCTION THRESHOLDS (MAF METER RATIONALITY (LOW VOLTAGE))
MAF meter voltage | More than 2.4 V|

MAF meter Rationality (High voltage):

TYPICAL MALFUNCTION THRESHOLDS (MAF METER RATIONALITY (HIGH VOLTAGE)
IMAF meter voltage | More than 2.2 VV

WIRING DIAGRAM

Refer to wiring diagram under DTC P0100 MASS OR VOLUME AIR FLOW CIRCUIT
MALFUNCTION, DTC P0102 MASS OR VOLUME AIR FLOW CIRCUIT LOW INPUT, DTC P0103
MASS OR VOLUME AIR FLOW CIRCUIT HIGH INPUT.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.
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1. Are there any other codes (besides DTC P0101) being output?
NO: Replace MAF meter.
YES: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).

DTC P0110, P0112, P0113: INTAKE AIR TEMPERATURE CIRCUIT LOW/HIGH INPUT
CIRCUIT DESCRIPTION

The Intake Air Temperature (IAT) sensor, mounted on the Mass Air Flow (MAF) meter, monitors the intake air
temperature. The IAT sensor has a thermistor that varies its resistance depending on the temperature of the
intake air. When the air temperature is low, the resistance in the thermistor increases. When the temperature is
high, the resistance drops. The variations in resistance are reflected as voltage changes to the ECM terminal (see

Fig. 74).

The IAT sensor is connected to the ECM (see below). The 5 V power source voltage in the ECM is applied to
the IAT sensor from terminal THA (THAR) via resistor R.

That is, the resistor R and the IAT sensor are connected in series. When the resistance value of the IAT sensor
changes in accordance with changes in the IAT, the voltage at terminal THA (THAR) also changes. Based on
this signal, the ECM increases the fuel injection volume to improve the driveability during cold engine
operation.
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Fig. 74: Intake Air Temperature Circuit Resistance Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC No. Proceed to DTC Detection Cendition Trouble Area

Qpen or short in 1AT sensor

POt Step 1
10 i circuit for 0.5 seconds

+Cpen or short in AT sensor circuit
+|AT sensor (inside MAF meter)
«ECM

Short in IAT sensor circuit for

1 tep 4
PoIz Step 0.5 seconds

Open in IAT sensor circuit for

FO113 Step 2
i 0.5 seconds

GO2641772

Fig. 75: DTC P0110, P0112 & P0113 - Problem Symptom Diagnostic Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

After confirming DTC P0110, P112 or P0113, use the hand-held tester to confirm the intake air temperature
from the "DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL".

TEMPERATURE DISPLAYED AND MALFUNCTION

Temperature Displayed Malfunction
-40°C (-40°F) Open circuit
140°C (284°F) or more Short circuit

MONITOR DESCRIPTION

The ECM monitors the sensor voltage and uses this value to calculate the intake air temperature (IAT). When
the sensor output voltage deviates from the normal operating range, the ECM interprets this as a fault in the IAT
sensor and sets a DTC.

Example:

When the sensor voltage output equal to less than -40°C (-40°F), or more than 140°C (284°F), and either
condition continue 0.5 second or more.

MONITOR STRATEGY

MONITOR STRATEGY

P0110: IAT sensor range check (Fluttering)

Related DTCs P0112: IAT sensor range check (Low voltage)
P0113: IAT sensor range check (High voltage)

Required sensors/components (Main) IAT sensor
Required sensors/components (Related) -
Frequency of operation Continuous
[Duration 0.5 sec.|
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MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
|The monitor will run whenever the following DTCs are not present | None|

TYPICAL MALFUNCTION THRESHOLDS
P0110:

TYPICAL MALFUNCTION THRESHOLDS (P0110)
[IAT sensor resistance Less than 98.5 ohm or more than 156 kohm|

P0112:

TYPICAL MALFUNCTION THRESHOLDS (P0112)
[IAT sensor resistance [IAT] | Less than 98.5 ohm [More than 140°C (284°F)]|

P0113:

TYPICAL MALFUNCTION THRESHOLDS (P0113)
[IAT sensor resistance [IAT] | More than 156 kohm [Less than -40°C (-40°F)]|

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
[IAT sensor resistance [IAT] | 98.5 ohm to 156 kohm [-40 to 140°C (-40 to 284°F)]|

WIRING DIAGRAM
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Fig. 76: Wiring Diagram - Intake Air Temperature Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:

o If different DTCs that are related to different systems are output simultaneously while terminal E2 is used
as a ground terminal, terminal E2 may be open.

o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

1. Connect hand-held tester or OBD I1 scan tool, and read value of intake air temperature.
PREPARATION:

a. Connect the hand-held tester or the OBD Il scan tool to the DLCS3.
b. Turn the ignition switch ON. Push the hand-held tester or OBD Il scan tool main switch ON.

c. On the hand-held tester or OBD Il scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD 11 / DATA LIST / ALL / INTAKE AIR.

CHECK:
Read the temperature value on the hand-held tester or the OBD I scan tool.
OK:

Same value as the actual air intake temperature.
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HINT:

o If there is open circuit, hand-held tester or OBD Il scan tool indicates -40°C (-40°F).
o If there is short circuit, hand-held tester or OBD 11 scan tool indicates 140°C (284°F) or more.
NG: -40°C (-40°F) ..... Go to step 2. 140°C (284°F) or more ..... Go to step 4.
OK: Check for intermittent problems (see PRE-CHECK).
2. Check for open in harness or ECM.

PREPARATION:

a. Disconnect the MAF meter connector.
b. Connect the terminals THA and E2 of the MAF meter wire harness side connector.
c. Connect the hand-held tester or the OBD 11 scan tool to the DLCS3.
d. Turn the ignition switch ON.
e. Push the hand-held tester or OBD Il scan tool main switch ON.
f. On the hand-held tester or OBD Il scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD Il / DATA LIST / ALL / INTAKE AIR.
MAF meter
O
E )
e vy
Y
G02641774

Fig. 77: Connecting Terminals THA & E2 Of MAF Meter Wire Harness Side Connector
Courtesv of TOYOTA MOTOR SAI ES ILJS A INC
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CHECK:

Read the temperature value on the hand-held tester or the OBD Il scan tool.
OK:

Temperature value: 140°C (284°F) or more

OK: Confirm good connection at sensor. If OK, replace MAF meter.
NG: Go To Next Step.
Check for open in harness or ECM.

PREPARATION:

a. Disconnect the MAF meter connector.
b. Connect terminals THA and E2 of the ECM connector.
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Fig. 78: Identifying Terminals THA & E2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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HINT:
Before checking, do a visual and contact pressure check for the ECU connector.

Connect the hand-held tester or the OBD 11 scan tool to the DLCS3.
Turn the ignition switch ON.
Push the hand-held tester or OBD Il scan tool main switch ON.

On the hand-held tester or OBD Il scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD 11 / DATA LIST / ALL / INTAKE AIR.

CHECK:

Read the temperature value on the hand-held tester or the OBD I scan tool.

OK:

Temperature value: 140°C (284°F) or more

OK: Open in harness between terminals E2 or THA, repair or replace harness.

NG: Confirm good connection at ECM. If OK, replace ECM (see ENGINE CONTROL
MODULE (ECM)).

Check for short in harness and ECM.

PREPARATION:

T 20 T o

Disconnect the MAF meter connector.

Connect the hand-held tester or the OBD 11 scan tool to the DLC3.
Turn the ignition switch ON.

Push the hand-held tester or OBD Il scan tool main switch ON.

On the hand-held tester or OBD II scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD Il / DATA LIST / ALL / INTAKE AIR.
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Fig. 79: Disconnecting MAF Meter Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:

Read the temperature value on the hand-held tester or the OBD II scan tool.
OK:

Temperature value: -40°C (-40°F)

OK: Replace MAF meter.
NG: Go To Next Step.
Check for short in harness or ECM.

PREPARATION:

a. Disconnect the E6 ECM connector.
b. Connect the hand-held tester or the OBD Il scan tool to the DLC3.

HINT:
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The MAF meter connector is disconnected.

c. Turn the ignition switch ON.
d. Push the hand-held tester or OBD Il scan tool main switch ON.

e. On the hand-held tester or OBD Il scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD Il / DATA LIST / ALL / INTAKE AIR.

CHECK:
Read the temperature value on the hand-held tester or the OBD I scan tool.
OK:

Temperature value: -40°C (-40°F)
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Fig. 80: Disconnecting E6 ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Repair or replace harness and connector.
NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0115, P0117, P0118: ENGINE COOLANT TEMPERATURE CIRCUIT LOW/HIGH INPUT

CIRCUIT DESCRIPTION

A thermistor is built in the Engine Coolant Temperature (ECT) sensor and changes the resistance value
according to the engine coolant temperature.

The structure of the sensor and connection to the ECM is the same as those of the Intake Air Temperature (IAT)
sensor.

HINT:

If the ECM detects the DTC "P0115, P0117 or P0118", it operates the fail-safe function in which the ECT is
assumed to be 80°C (176°F).

DTC No. Proceed fo DTC Detection Condition Trouble Area
Open or short in ECT sensor
poms Step 1 circuit for 0.5 seconds
P01t Sena Short in ECT sensor circit +Open or short in ECT sensor circuit
ep for 0.5 seconds *ECT sensor
*ECM
Open in ECT sensor circuit
PO118 Step 2
P for 0.5 seconds

GO2641778

Fig. 81: DTC P0115, P0117 & P0118 - Problem Symptom Diagnostic Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

After confirming DTC "P0115, P0117 or P0118", use the hand-held tester or the OBD Il scan tool to confirm
the engine coolant temperature from the DIAGNOSIS / ENHANCED OBD 11/ DATA LIST / ALL.

TEMPERATURE DISPLAYED AND MALFUNCTION

Temperature Displayed Malfunction
-40°C (-40°F) Open circuit
140°C (284°F) or more Short circuit

MONITOR DESCRIPTION

The ECT sensor is used to monitor the engine coolant temperature. The ECT sensor has a thermistor that varies
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its resistance depending on the temperature of the engine coolant. When the coolant temperature is low, the
resistance in the thermistor increases. When the temperature is high, the resistance drops. The variations in
resistance are reflected in the voltage output from the sensor.

The ECM monitors the sensor voltage and uses this value to calculate the engine coolant temperature.

When the sensor output voltage deviates from the normal operating range, the ECM interprets this as a fault in
the ECT sensor and setsa DTC.

Example:

When the ECM calculates that the ECT is less than -40°C (-40°F), or more than 140°C (284°F), and if either the
condition continues for 0.5 seconds or more, the ECM will set a DTC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0115: ECT sensor range check (Fluttering)

P0117: ECT sensor range check (Low voltage
Related DTCs P0118: ECT sensor range check ((High voltageg
Required sensors/components (Main) ECT sensor
Required sensors/components (Related) -
Frequency of operation Continuous
Duration 0.5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not present | None]

TYPICAL MALFUNCTION THRESHOLDS

P0115:

TYPICAL MALFUNCTION THRESHOLDS (P0115)
[ECT sensor resistance | Less than 79 ohm or more than 156 ohm|

PO117:

TYPICAL MALFUNCTION THRESHOLDS (P0117)
ECT sensor resistance [ECT] Less than 79 ohm [More than 140°C (284°F)]

P0118:
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TYPICAL MALFUNCTION THRESHOLDS (P0118)
|ECT sensor resistance [ECT] | More than 156 kohm [Less than -40°C (-40°F)]|

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
[ECT sensor resistance [ECT] | 79 ohm to 156 kohm [-40 to 140°C (-40 to 284°F)]|

WIRING DIAGRAM

ECM
E2 R
ECT Sensor 5V
R
THW | W 19 [Thw
') (E6)
1
LGl e Ble ]
1 ! ~ 4 E

Y
GO2641779

Fig. 82: Wiring Diagram - Engine Coolant Temperature Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

o If different DTCs that are related to different systems are output simultaneously while terminal E2 is used
as a ground terminal, terminal E2 may be open.

o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

1. Connect hand-held tester or OBD 11 scan tool and read value of engine coolant temperature.

PREPARATION:

a. Connect the hand-held tester or the OBD 11 scan tool to the DLCS3.
b. Turn the ignition switch ON.
c. Push the hand-held tester or OBD Il scan tool main switch ON.
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d. On the hand-held tester or OBD II scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD Il / DATA LIST / ALL / COOLANT TEMP.

CHECK:

Read the temperature value on the hand-held tester or the OBD I scan tool.
OK:

Same value as the actual engine coolant temperature.

HINT:

o If there is open circuit, hand-held tester or OBD I scan tool indicates -40°C (-40°F).
o If there is short circuit, hand-held tester or OBD Il scan tool indicates 140°C (284°F) or more.
NG: -40°C (-40°F) ..... Go to step 2. 140°C (284°F) or more ..... Go to step 4.
OK: Check for intermittent problems (see PRE-CHECK).
Check for open in harness or ECM.

PREPARATION:

Disconnect the ECT sensor connector.

Connect terminals 1 and 2 of the ECT sensor wire harness side connector.
Connect the hand-held tester or OBD Il scan tool to the DLC3.

Turn the ignition switch ON.

Push the hand-held tester or OBD Il scan tool main switch ON.

® 20 T o
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Fig. 83: Connecting Terminals 1 & 2 Of ECT Sensor Wire Harness Side Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

f. On the hand-held tester or OBD Il scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD 11 / DATA LIST / ALL / COOLANT TEMP.

CHECK:

Read the temperature value on the hand-held tester or the OBD 11 scan tool.
OK:

Temperature value: 140°C (284°F) or more

OK: Confirm good connection at sensor. If OK, replace engine coolant temperature sensor.
NG: Go To Next Step.
Check for open in harness or ECM.

PREPARATION:

a. Disconnect the ECT sensor connector.
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b. Connect terminals THW and E2 of the ECM connector.
HINT:
Before checking, perform a visual and contact pressure check for the ECU connector.

Connect the hand-held tester or OBD Il scan tool to the DLC3.
Turn the ignition switch ON.
Push the hand-held tester or OBD Il scan tool main switch ON.

On the hand-held tester or OBD I scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD |1/ DATA LIST / ALL / COOLANT TEMP.

-~ ® 2 O

CHECK:
Read the temperature value on the hand-held tester or the OBD I scan tool.
OK:

Temperature value: 140°C (284°F) or more
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Fig. 84: Identifying Terminals THW & E2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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OK: Open in harness between terminals E2 or THW, repair or replace harness.

NG: Confirm good connection at ECM. If OK, replace ECM (see ENGINE CONTROL
MODULE (ECM)).

4. Check for short in harness and ECM.

PREPARATION:

a. Disconnect the ECT sensor connector.
b. Connect the hand-held tester or OBD I scan tool to the DLC3.
c. Turn the ignition switch ON.
d. Push the hand-held tester or OBD Il scan tool main switch ON.
e. On the hand-held tester or OBD I scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD Il / DATA LIST/ ALL / COOLANT TEMP.
CHECK:

Read the temperature value on the hand-held tester or the OBD I1 scan tool.

OK:

Temperature value: -40°C (-40°F)
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Fig. 85: Disconnecting ECT Sensor Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECT sensor.
NG: Go To Next Step.
5. Check for short in harness or ECM.

PREPARATION:

a. Disconnect the E6 ECM connector.
b. Connect the hand-held tester or OBD I scan tool to the DLC3.
c. Turn the ignition switch ON.
d. Push the hand-held tester or OBD Il scan tool main switch ON.
e. On the hand-held tester or OBD Il scan tool, enter the following menus: DIAGNOSIS /
ENHANCED OBD 11 / DATA LIST / ALL / COOLANT TEMP.
CHECK:

Read the temperature value on the hand-held tester or the OBD Il scan tool.
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OK:

Temperature value: -40°C (-40°F)
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Fig. 86: Disconnecting E6 ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Repair or replace harness and connector.
NG: Replace ECM (seeENGINE CONTROL MODULE (ECM)).

DTC P0116: ENGINE COOLANT TEMPERATURE CIRCUIT RANGE/PERFORMANCE PROBLEM
CIRCUIT DESCRIPTION
Refer to circuit description under DTC P0115 ENGINE COOLANT TEMPERATURE CIRCUIT, DTC

P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT, DTC P0118 ENGINE
COOLANT TEMPERATURE CIRCUIT HIGH INPUT.

DTC No. DTC Detecting Condition Trouble Area

If ECT was between 35°C (95°F) and 60°C (140°F) when
engine started, and also conditions (a) and (b) are met:

(a) Vehicle has run with acceleration and deceleration

{b) ECT still remains within 3°C (5.4 °F) of starting temperature

PO116 If ECT was more than 60°C (140°F) when engine started, and
also conditions (a) and (b} are met:

(a) Vehicle speed is fluctuating

(b) ECT does not rise more than 1°C (1.8°F) (Temperature
variation successively recorded 6 times)

+Cooling system
+ECT sensor

GO2641784

Fig. 87: DTC P0116 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The Engine Coolant Temperature (ECT) sensor is used to monitor the engine coolant temperature. The ECT
sensor has a thermistor that varies its resistance depending on the temperature of the engine coolant. When the
coolant temperature is low, the resistance in the thermistor increases. When the temperature is high, the
resistance drops. The variations in resistance are reflected in the voltage output from the sensor. The ECM
monitors the sensor voltage and uses this value to calculate the engine coolant temperature. When the sensor
output voltage deviates from the normal operating range, the ECM interprets this as a fault in the ECT sensor
and setsa DTC.

Examples:

1. Upon starting the engine, the ECT is between 35°C (95°F) and 60°C (140°F). If after driving for 250
seconds, the ECT still remains within 3°C (5.4°F) of the starting temperature, a DTC will be set (2 trip
detection logic).

2. Upon starting the engine, the ECT is over 60°C (140°F). If, after driving for 250 seconds, the ECT still
remains within 1°C (1.8°F) of the starting temperature, a DTC will be set (6 trip detection logic).

MONITOR STRATEGY
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MONITOR STRATEGY
Related DTCs

P0116: ECT sensor stuck at Low ECT
P0116: ECT sensor stuck at High ECT

Required sensors/components (Main) ECT sensor
Required sensors/components (Related) CKP sensor, IAT sensor, MAF meter
Frequency of operation Continuous
Duration 250 sec. or more

2 driving cycles: ECT sensor stuck at Low ECT
6 driving cycles: ECT sensor stuck at High ECT
Sequence of operation None

MIL operation

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
|The monitor will run whenever the following DTCs are not present P0100 to P0103: MAF meter

ECT Sensor Stuck at Low ECT:

TYPICAL ENABLING CONDITIONS (ECT SENSOR STUCK AT LOW ECT)

Cumulative idle off period 250 sec. or more
Speed increase by 30 km/h (19 mph) or more 10 times or more
ECT 35 to 60°C (95 to 140°F)
IAT -6.7°C (20°F) or more

ECT Sensor Stuck at High ECT:

TYPICAL ENABLING CONDITIONS (ECT SENSOR STUCK AT HIGH ECT)

ECT 60°C (140°F) or more
IAT -6.7°C (20°F) or more
"Stop and go"(®) Once or more
"Steady driving and stop"(®) Once or more

(1) Vehicle is stopped for 20 seconds or more and accelerated to more than 70 km/h (44 mph) within 40
seconds.

(2) Vehicle is driven by 65 km/h (40 mph) or more for 30 sec or more and the vehicle speed reaches 70
km/h (44 mph). The vehicle is decelerated from 65 km/h (40 mph) to 3 km/h (2 mph) or less within
35 seconds and stopped for 10 seconds.

TYPICAL MALFUNCTION THRESHOLDS
ECT Sensor Stuck at Low ECT:

TYPICAL MALFUNCTION THRESHOLDS (ECT SENSOR STUCK AT LOW ECT)
[ECT chanae | Less than 3°C (5.4°F)|
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ECT Sensor Stuck at High ECT:

TYPICAL MALFUNCTION THRESHOLDS (ECT SENSOR STUCK AT HIGH ECT)
[ECT change | 1°C (1.8°F) or less|

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
ECT Varies with actual ECT

INSPECTION PROCEDURE
HINT:

e IfDTCs P0115, P0116, P0117, P0118 and P0125 are output simultaneously, the ECT sensor circuit may
be open or shorted. Perform the troubleshooting of DTC P0115, P0117 or P0118 first.

o Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the
engine conditions when the malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

Replace ECT sensor.

DTC P0120, P0122, P0123, P0220, P0222, P0223, P2135: THROTTLE/PEDAL POSITION
SENSOR/SWITCH "A & B" CIRCUIT MALFUNCTION LOW/HIGH INPUT & THROTTLE/PEDAL
POSITION SENSOR/SWITCH "A & B" VOLTAGE CORRECTION

HINT:

This is the purpose of the "throttle position sensor".
CIRCUIT DESCRIPTION

HINT:

o This Electronic Throttle Control System (ETCS) does not use a throttle cable.
o This throttle position sensor is non-contact type.

The throttle position sensor is mounted on the throttle body and it detects the opening angle of the throttle valve.
This sensor is electronically controlled and uses Hall-effect elements, so that accurate control and reliability can
be obtained. The throttle position sensor has 2 sensor elements/single outputs: VTAL and VTA2. VTAL is used
to detect the throttle opening angle and VTAZ is used to detect malfunctions in VTAL. Voltage applied to
VTAL and VTA2 change between 0 V and 5 V in proportion to the opening angle of the throttle valve. This
sensor includes 2 signals, VTAL and VTA2. VTAL is used to detect the throttle opening angle and VTA2 is
used to detect malfunctions in VTAL. There are several checks that the ECM performs to confirm proper
operation of the throttle position sensor and VTAL.
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The ECM judges the current opening angle of the throttle valve from these signals input from terminals VTA1
and VTAZ2, and the ECM controls the throttle motor to make the throttle valve angle properly in response to
driver inputs.

Fail-safe Angle
*1

Throttle Position Sensor

Throttle Position Sensor Output Voltage (V)

M?gnet ECM
IC No. 1 - _
\ - >
- Ve 0 Usable Range 84
VTA1 Throttle Valve Opening Angle (deg.)
VTAZ, W
Eo Throttle Valve Fully Closed
Y S S (Throttle Position expressed as Percentage
/ - (VTA1) 10 to 24 %)
IC No. 2
\ Throttle Valve Fully Opened
(Throttle Position expressed as Percentage
Magnet (VTA1) 64 to 96 %)

*1: Fail-safe Angle 6.5°
(Throttle Position expressed as Percentage
(VTA1) about 16 %)

G02641785

Fig. 88: Circuit Diagram - Throttle/Pedal Position Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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DTC No. I DTC Detection Condition
Condition (a) of DTC P0120, P0122, P0123, P0220, P0222 or P0223 continues Trouble Ada
for 2 seconds

(open or short in throttle position sensor circuit)

Detection conditions for DTCs P0122 and P0123 are not satis-
PO120 fied but condition (a) is satisfied
(a) VTA1is "0.2 V or less” or VTAT is "4.8 V or more”

* Threttie position sensor (built in throttle body)
+<ECM

« Throttle position sensor (built in throttle body)
+Short in VTA1 circuit

*Open in VC circuit

+*ECM

PO122 (a} VTA1is 0.2 V or less

*Throttle position sensor (built in throttle body)
+Open in VTA1 circuit

PO123 (a) VTA1 is 4.8 V or more +Open in E2 circuit
*Short in VC and VTA1 circuit
<ECM
Detection conditions for DTCs P0222 and P0223 are not salis-
P0220 fied but condition (a) is safisfied +Throttle position sensor (built in throttle body)
(a) VTAZ2 is "0.5 V or less” or VTA2 is "4.8 V or mare” and <ECM

VTA1 is "0.2 V or more” and VTA1 is "1.8 V or less”

* Throttle position sensor (built in throttle body)
«Short in VTAZ circuit

+Open in VC circuit

«ECM

Poz22 (&) VTAZ2is 0.5V or less

*» Throttle position sensor (built in throttle body)
+Open in VTAZ2 circuit

+Open in E2 circuit

«Short in VC and VTAZ2 circuit

+ECM

(a) VTA2 is "4.8 V or more™ and

P0223
VTA1is "0.2 V or more” and VTA1 is "1.8 V or less”

Condition (a) continues for 0.5 seconds or more, or
ondition (a) continuies conas or more «Short in VTA1 and VTAZ cireut
P2135 condition (b) continues for 0.4 seconds, or more: Throttle position sensor (built in throttle bod

(a) Difference between VTA1 and VTA2 is 0.02 V or less Ec:n position {oui v

{b) VTA1is "0.2 V or less” and VTAZ2 is "0.5 V or less”

GO2641786

Fig. 89: DTC P0120, P0122, P0123, P0220, P0222, P0223 & P2135 - Problem Symptom Diagnostic Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NOTE: When a malfunction is detected, the throttle valve is locked at a certain opening
angle. Also, all electronic throttle operations are inoperable until the system
returns to normal or the ignition switch is turned OFF

HINT:

o After confirming DTCs, use the hand-held tester or the OBD I scan tool to confirm the throttle valve
opening percentage and closed throttle position switch condition.

e THROTTLE POS isa VTAL signal and the THROTTLE POS #2 is a VTAZ2 signal.
Reference (Normal condition):

THROTTLE VALVE OPENING PERCENTAGE
Tester display Accelerator pedal fully released Accelerator pedal fully depressed
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THROTTLE POS 10 to 24% 64 10 96 %
THROTTLE POS #2 21t03.1V 45t055V

MONITOR DESCRIPTION
The ECM uses the throttle position sensor to monitor the throttle valve opening angle.

a. There is a specific voltage difference expected between VTAL and VTA2 for each throttle opening angle.

o If the difference between VTAL and VTAZ is incorrect, the ECM interprets this as a fault and will
seta DTC.

b. VTAL and VTAZ each have a specific voltage operating range.

o IFVTAL or VTAZ is out of the normal operating range, the ECM interprets this as a fault and will
seta DTC.

c. VTAL and VTAZ2 should never be close to the same voltage levels.

o If VTAL is within 0.02 V of VTAZ2, the ECM interprets this as a short circuit in the throttle position
sensor system and will seta DTC.

FAIL-SAFE

If the Electronic Throttle Control System (ETCS) has a malfunction, the ECM cuts off current to the throttle
control motor. The throttle control valve returns to a predetermined opening angle (approximately 16°) by the
force of the return spring. The ECM then adjusts the engine output by controlling the fuel injection (intermittent

fuel-cut) and ignition timing in accordance with the accelerator pedal opening angle to enable the vehicle to
continue at a minimal speed.

If the accelerator pedal is depressed firmly and slowly, the vehicle can be driven slowly.

If a "pass" condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop and
the system will return to normal condition.

MONITOR STRATEGY

P0120: TP sensor 1 range check (Fluttering)
PO122: TP sensor 1 range check (Low voltage)
P0123: TP sensor 1 range check (High vaoltage)
Related DTCs P0220: TP sensor 2 range check (Fluttering)
P0222: TP sensor 2 range check (Low voltage)
P0223: TP sensor 2 range check (High voltage)
P2135: TP sensor range check (Correlation)

Required sensors/ components (Main) TP sensor

Required sensors/ components (Related) -

Frequency of operation Continuous
Duration 2 sec.
MIL operation Immediate

Sequence of operation None

GO2641787
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Fig. 90: Monitor Strateqy Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present

None

Ignition switch and electronic throttle motor power

ON

TYPICAL MALFUNCTION THRESHOLDS
P0120:

TYPICAL MALFUNCTION THRESHOLDS (P0120)

[VTAL voltage |

0.2V or less or 4.8 VV or more

P0122:

TYPICAL MALFUNCTION THRESHOLDS (P0122

VTAL voltage

0.2 V or less

P0123:

TYPICAL MALFUNCTION THRESHOLDS (P0123)

[VTA2 voltage |

4.8 VV or more

P0220:

TYPICAL MALFUNCTION THRESHOLDS (P0220)

VTAZ2 voltage

0.5V or less or 4.8 V or more

P0222:

TYPICAL MALFUNCTION THRESHOLDS (P0222)

[VTA2 voltage | 0.5 V or less|
P0223:

TYPICAL MALFUNCTION THRESHOLDS (P0223)

[VTA2 voltage when the VTALis 0.2 to 1.8 V 4.8 V or more

P2135:

TYPICAL MALFUNCTION THRESHOLDS (P02135)
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Both of the following condition(s) is met: Condition Aor B
Condition A

Difference between VTAL and VTAZ2 voltage 0.02 V or less
Condition B

Both of the following condition is met (@) and (b)
(a) VTAL voltage 0.2 V or less
(b) VTAZ2 voltage 0.5V or less

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
VTAL voltage 0.6t03.96 V
VTAZ voltage 2251048V

WIRING DIAGRAM

T1
Throttle Position Sensor ECM
EE—
1 28
E2 0 BR M1} BR (E6) E2
5V
4 18
VG ¢ Y SYIMT] Y DA
21 %
L-R —
VTA ¢ E6 e ANN—
6 —VTA1
G-W 31 JvTA2 T
VTA2:- - &8 —m—
—

Y
GD2641788

Fig. 91: Wiring Diagram - Throttle/Pedal Position Sensor Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:

e |f different DTCs that are related to different svstems are output simultaneouslv while terminal E2 is used
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as a ground terminal, terminal E2 may be open.
o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the

engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.
Hand-held tester:
1. Connect hand-held tester and read voltage for throttle position sensor data.
PREPARATION:

a. Connect the hand-held tester to DLC3.
b. Turn ON the ignition switch. Push the hand-held tester main switch ON.

On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA
LIST/ETCS/THROTTLE POS and THROTTLE POS #2.

CHECK:

Read the voltage for the accelerator pedal position sensor data.

Throttle position expressed as percentage and voltage
Accelerator pedal released Accelerator pedal depressed
Trouble area Proceed to
THROTTLE POS THROTTLE POS #2 THROTTLE POS THROTTLE POS #2
(VTA1) (VTA2) (VTA1) (VTA2)
0% Otod2V 0% Oto0.2V WC circuit open
100 % 45055V 100 % 451055V E2 circuit open
qto3d . . ireui
0% or 100 % 21'03 v 0% or 100 % 21}031\! WTA1 circuit open or A
(fail-safe) (fail-safe) ground short
61020 % . about 16 % VTAZ circuit open or
) .20r4, BV i . . .
(fail-safe) Oto0.20r4.51055 (fail-sage) Oto02o0r45t055V ground short
B4 to 96 % 451055V Throttle positien sen-
ar
B1020% 211031V (does not fail-safe) | (does not fail-safe) | sor circuit is normal B

GO2641789

Fig. 92: Throttle Valve Opening Percentage & Throttle Position Sensor VVoltage Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

B: Go to step 5.
A: Go To Next Step.

2. Check for open and short in wire harness in VC, VTAL, VTA2 and E2 circuits between ECM and
throttle position sensor (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE).

NG: Repair or replace harness and connector.
OK: Go To Next Step.
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3. Check voltage between terminals VC and E2 of ECM connector.
PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.
c. Disconnect the throttle position sensor connector.

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

Voltage: 45t05.5V

Hoaoco EEIIDEI[{J

CAL I n oy

-
L}

Y
G02641790

Fig. 93: Identifying Terminals VC & E2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
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OK: Go To Next Step.

4. Replace throttle body (see REMOVAL ).
OK: Go To Next Step.

5. Check if DTC output reoccur.

PREPARATION:

a. Clear the DTC (see PRE-CHECK).
b. Start the engine.
c. Drive the engine at idle for 15 seconds or more.

CHECK:

Read the DTC output.
OK:

No DTC output.

OK: System is OK.
NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OBD 11 scan tool (excluding hand-held tester):

1. Check for open and short in wire harness in VC, VTA and E2 circuits between ECM and throttle
position sensor (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Go To Next Step.
2. Check voltage between terminal VC and E2 of ECM connector.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.
c. Disconnect the throttle position sensor connector.

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

\oltanoe- A 51t0 5 5 \/
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G02641791

Fig. 94: Identifying Terminals VC & E2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Check for open and short in harness and connector between ECM and throttle position
sensor (VTA or E2 line) (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE ).

OK: Go To Next Step.

Replace throttle body (see REMOVAL ).
GO: To Next Step.

Check if DTC outputs reoccur.

PREPARATION:

a. Clear the DTC (see PRE-CHECK).
b. Start the engine.
c. Run the engine at idle for 15 seconds or more.

CHECK:

Check whether or not DTC P0120, P0122, P0123, P0220, P0222, P0223 and/or P2135 are stored.
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NG: System is OK.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0121: THROTTLE/PEDAL POSITION SENSOR/SWITCH "A™ CIRCUIT
RANGE/PERFORMANCE PROBLEM

HINT:

This is the purpose of the "throttle position sensor".

CIRCUIT DESCRIPTION

Refer to circuit description under DTC P0120, P0122, P0123, P0220, P0222, P0223, P2135:
THROTTLE/PEDAL POSITION SENSOR/SWITCH "A & B" CIRCUIT MALFUNCTION

LOW/HIGH INPUT & THROTTLE/PEDAL POSITION SENSOR/SWITCH "A & B" VOLTAGE
CORRECTION.

DTC No. Detection Item Trouble Area

Condition (a) continues for 2.0 seconds:
PO121 (a) Difference between VTA1 and VTAZ2 deviates from + Throttle position sensor
threshold

Go2641792

Fig. 95: DTC P0121 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION
The ECM uses the throttle position sensor to monitor the throttle valve opening angle.

This sensor includes 2 signals: VTAL and VTA2. VTAL is used to detect the throttle opening angle and VTA2
is used to detect malfunctions in VTAL. There are several checks that the ECM performs to confirm proper
operation of the throttle position sensor and VTAL.

There is a specific voltage difference expected between VTAL and VTA2 for each throttle opening angle. If the
voltage output difference of the VTAL and VTAZ2 deviates from the normal operating range, the ECM interprets
this as a malfunction of the throttle position sensor. The ECM will turn on the MIL and a DTC is set.

FAIL-SAFE

If the Electronic Throttle Control System (ETCS) has a malfunction, the ECM cuts off current to the throttle
control motor. The throttle control valve returns to a predetermined opening angle (approximately 16°) by the
force of the return spring. The ECM then adjusts the engine output by controlling the fuel injection (intermittent
fuel-cut) and ignition timing in accordance with the accelerator pedal opening angle to enable the vehicle to
continue at a minimal speed.
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If the accelerator pedal is depressed firmly and slowly, the vehicle can be driven slowly.

If a "pass” condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop and
the system will return to normal condition.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0121: TP sensor rationality
Required sensors/components (Main) TP sensor
Required sensors/components (Related) -
Frequency of operation Continuous
Duration 2 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present None
VTAZ2 voltage 4.9V or less

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL ENABLING CONDITIONS
Either of the following conditions is met:

Difference in voltage between "VTAL - opener angle (sensor 1)" and "VTA2 x| Less than 0.8 V or more
0.8 opener angle (sensor 2)" than 1.6V

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

Replace throttle body (see REMOVAL ).

DTC P0125: INSUFFICIENT COOLANT TEMPERATURE FOR CLOSED LOOP FUEL CONTROL
CIRCUIT DESCRIPTION

Refer to circuit description under DTC P0115 ENGINE COOLANT TEMPERATURE CIRCUIT, DTC
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P0117 ENGINE COOLANT TEMPERATURE CIRCUIT LOW INPUT, DTC P0118 ENGINE
COOLANT TEMPERATURE CIRCUIT HIGH INPUT.

DTC No. DTC Detection Condition Trouble Area

If ECT (engine coolant temperature) or IAT (intake air tem-
perature) is less than -6.6"C (20°F) at engine start, 20
minutes or more after starting engine, ECT sensor value is
20°C (68°F) or less; (2 trip detection logic)

If ECT and IAT is between -6.6°C (20°F) and 10°C (50°F) | « Cooling system
PO125 at engine start; 5 minutes or more after starting engine, <ECT sensor
ECT sensor value is 20°C (68°F) or less « Thermostat
(2 trip detection logic)

If ECT and IAT greater than 10°C (50°F) at engine start; 2

minutes or more after starting engine, ECT sensor value is
20°C (88°F) or less (2 trip detection logic)

GO2641793

Fig. 96: DTC P0125 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The engine coolant temperature (ECT) sensor is used to monitor the temperature of the engine coolant. The
resistance of the sensor varies with the actual coolant temperature. The ECM applies a voltage to the sensor and
the varying resistance of the sensor causes the signal voltage to vary. The ECM monitors the ECT signal
voltage after engine start-up. If, after sufficient time has passed, the sensor still reports that the engine is not
warm enough for closed-loop fuel control, the ECM interprets this as a fault in the sensor or cooling system and
setsa DTC.

Example:

The ECT is 0°C (32°F) at engine start. After 5 minutes running time, the ECT sensor still indicates that the
engine is not warm enough to begin active feedback control of the air-fuel ratio. The ECM interprets this as a
fault in the sensor or cooling system and will seta DTC.

MONITOR STRATEGY

MONITOR STRATEGY
Related DTCs P0125: Insufficient ECT for closed loop
Required sensors/components (Main) Thermostat, cooling system
Required sensors/components (Related) ECT sensor, MAF meter
Frequency of operation Continuous
2 minutes: Engine start ECT or IAT is 10°C (50°F) or more
Duration 5 minutes: Engine start ECT or IAT is -6.6 to 10°C (20 to 50°F)
20 minutes: Engine start ECT or IAT is less than -6.6°C (20°F)
MIL operation Immediate
Sequence of operation None
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TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present See PRE-CHECK
Fuel cut OFF
Engine Running

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Time until "actual ECT" reaches™ Closed Loop | 5 minutes: Engine start ECT or IAT is -6.6 to 10°C (20
ECT"

2 minutes: Engine start ECT or IAT is 10°C (50°F) or
more

to 50°F)
20 minutes: Engine start ECT or IAT is less than -6.6°C
(20°F)

INSPECTION PROCEDURE

HINT:

e IfDTCs P0115, P0116, P0117, P0118 and P0125 are output simultaneously, engine coolant temperature

2

sensor circuit may be open or short. Perform the troubleshooting of DTC P0115, P0117 or P0118 first.

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

Are there any other codes (besides DTC P0125) being out put?
a. Read the DTCs using the hand-held tester or the OBD Il scan tool.

RESULT:

DTC OUTPUT

Display (DTC output) Proceed to
Only "P0125" are output A
"P0125" and other DTCs are output B
HINT:

If any other codes besides "P0125" is output, perform the troubleshooting for those codes first.

B: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
A: Go To Next Step.
Inspect thermostat (see INSPECTION ).
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CHECK:

Check the valve opening temperature of the thermostat.

HINT:

Also check that the valve is completely closed under opening temperature as above.

NG: Replace thermostat (see REMOVAL ).
OK: Go To Next Step.
3. Check cooling system.

CHECK:

Check that there is a defect in the cooling system which causes overcool, such as abnormal radiator fan
operation or modified cooling system.

NG: Repair or replace cooling system.
OK: Replace ECT sensor.

DTC P0128: COOLANT THERMOSTAT (COOLANT TEMPERATURE BELOW THERMOSTAT
REGULATING TEMPERATURE)

HINT:
This is the procedure of thermostat malfunction detection.
CIRCUIT DESCRIPTION

If the engine coolant temperature (ECT) does not reach 75°C (167°F) despite sufficient warm-up time has
elapsed.

DTC No. DTC Detection condition Trouble Area
Condition (a), (b) and (c) are met: * Thermostat
- {a) Cold start +* Cooling system
(b) After sufficient warm-up time has elapsed +ECT sensor
(c) ECT is less than 75°C (167"F) +ECM
GO2641794

Fig. 97: DTC P0128 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION
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Estimated ECT

Threshold
(75°C (167°F)) — *| ~~ "~ "TTTTTTTTTTT Y/ T[TTTTmTmoossmsoes

ECT Indicated coolant temp. reading

Time A

DTC set (after 2 driving cycles)

Y
G02641795

Fig. 98: Engine Coolant Temperature Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The ECM estimates the coolant temperature based on starting temperature, engine loads, and engine speeds.
The ECM then compares the estimated temperature with the actual ECT. When the estimated coolant
temperature reaches 75°C (167°F), the ECM checks the actual ECT. If the actual ECT is less than 75°C (167°
F), the ECM will interpret this as a fault in the thermostat or the engine cooling system and seta DTC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0128: Coolant thermostat
Required sensors/components (Main) Thermostat
Required sensors/components (Related) ECT sensor, IAT sensor, VSS
Frequency of operation Once per drive cycle
Duration 900 sec.
MIL operation 2 drive cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present See PRE-CHECK
|Battery voltage 11V or more|
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Engine start IAT -10 to 35°C (14 to 95°F)
Engine start ECT -10 to 35°C (14 to 95°F)
Difference between engine start ECT and engine start IAT -151to 7°C (-27 to 12.6°F)
Accumulated time with vehicle speed 80 mph (128km/h) or more 20 sec. or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Time that both of the following conditions are met: 5 sec. or more
Estimated ECT 75°C (167°F) or more
Actual ECT Less than 75°C (167°F)

MONITOR RESULT

Refer to PRE-CHECK for detailed information.

MONITOR RESULT

TEST Description of TEST DATA Conversion Factor Unit Standard
D Value
$81 ECT when estln}itg;i ‘I’EFC):T reaches 75 °C |Multiply by 046(3)25 and minus oc | 75°C or more

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check cooling system.

CHECK:

Check that there is a defect in the cooling system which causes overcool, such as abnormal radiator fan
operation or modified cooling system.

NG: Repair or replace cooling system.
YES: Go To Next Step.
2. Check thermostat (see INSPECTION ).

CHECK:

Check the valve opening temperature of the thermostat.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

HINT:

Also check that the valve is completely closed under opening temperature as above.

NG: Replace thermostat.
YES: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0136: OXYGEN SENSOR CIRCUIT MALFUNCTION (BANK 1 SENSOR 2)

CIRCUIT DESCRIPTION

The heated oxygen sensor (HO2S) is used to monitor oxygen in the exhaust gas. For optimum catalyst
operation, the air fuel mixture (air-fuel ratio) must be maintained near the ideal "stoichiometric™ ratio. The
HO2S output voltage changes suddenly in the vicinity of the stoichiometric ratio. The ECM adjusts the fuel

injection time so that the air-fuel ratio is nearly stoichiometric.

The HO2S generates a voltage between 0 and 1 volt in response to oxygen in the exhaust gas. If the oxygen in
the exhaust gas increases, the air-fuel ratio becomes "Lean". The ECM determines Lean when the HO2S

voltage is below 0.45 volts. If the oxygen in the exhaust gas increases, the air-fuel ratio becomes "Rich". The
ECM determines Rich when the HO2S voltage is above 0.45 volts.

Atmosphere

Ideal Air-Fuel Mixture

Flange

Platinum Electrode qgf:
\Z. Solid Electrolyte ]
7 (Zirconia Element) 2
iz i Platinum Elecirode 3.
(% Heater 5
—> & Coating (Ceramic) ©
— Richer — Air Fuel Ratio - Leaner
Exhaust Gas

Fig. 99: Oxygen Sensor Circuit Output Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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DTC No. DTC Detection Condition

Trouble Area

The following condition (a) or (b) or (¢} is met

(a) While driving with engine warmed up, heated oxygen sen-
sor output does not change for 8 minutes

(b) Heated oxygen sensor output is very low most of time dur-
ing 220 second

P0136

(¢) The rear heated oxygen sensor voltage does not drop to

below 0.2 \/ immediately when the vehicle decelerates and
the fuel cut is operating

«Open or short in heated oxygen sensor circuit
*Heated oxygen sensor
+Heated oxygen sensor heater

GO2641797

Fig. 100: DTC P0136 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The ECM monitors the rear heated oxygen sensor (HO2S) in the following 3 items:

1. The HO2S voltage changes between Rich (more than 4.5 volts) and Lean (less than 4.5 volts) while the
vehicle is running (repeating acceleration and deceleration) for 8 minutes. If not, the ECM interprets this

3.

as a malfunction, illuminates the MIL, and then sets DTC.

The HO2S voltage does not remain at less than 0.05 volts for a long time while the vehicle is running
(60% of the time in the 220 second-monitor, the sensor output is less than 0.05V). If it does, the ECM
interprets this as a malfunction, illuminates the MIL, and then sets a DTC.

The sensor's voltage drops to below 0.2 volts (extremely Lean status) immediately when the vehicle

decelerates and the fuel cut is working for 7 seconds, if not, the ECM interprets this to mean the sensor's

response feature has deteriorated, illuminates the MIL, and then sets DTC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0136: Rear HO2S voltage
P0136: Rear HO2S slow response
P0136: Rear HO2S low voltage

Required sensors/components (Main)

Rear HO2S

Required sensors/components (Related)

ETC sensor, MAF meter, VSS

Frequency of operation

Once per drive cycle

Duration

480 sec.: Rear HO2S voltage
Within 10 sec.: Rear HO2S slow response
320 sec.: Rear HO2S low voltage

MIL operation

2 driving cycles

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

All:
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TYPICAL ENABLING CONDITIONS (ALL)
[The monitor will run whenever the following DTCs are not present | See PRE-CHECK]|

Rear HO2S Voltage:

TYPICAL ENABLING CONDITIONS (REAR HO2S VOLTAGE)

Engine Running
Either of the following condition is set

Cumulative time while rear HO2S heater is ON 22 sec.
Rear HO2S voltage 0.7 V or more

Rear HO2S Slow Response:

TYPICAL ENABLING CONDITIONS (REAR HO2S SLOW RESPONSE)

Rear HO2S voltage before the fuel cut 0.2 V or more
Estimated catalyst temperature 400 to 850°C (752 to 1,562°F)
ECT 70°C (158°F) or more
Fuel cut Operating

Rear HO2S Low Voltage:

TYPICAL ENABLING CONDITIONS (REAR HO2S LOW VOLTAGE)

Vehicle speed 1 mph (3 km/h) or more
Idle OFF
Fuel cut OFF (for 5 sec. or more)
Intake air amount 0.32 g/rev or more
Time while rear HO2S heater is ON 80 sec. or more

TYPICAL MALFUNCTION THRESHOLDS
Rear HO2S Voltage:

TYPICAL MALFUNCTION THRESHOLDS (REAR HO2S VOLTAGE)

One of the following conditions is set:

Number of Lean/Rich switching None
Minimum rear HO2S voltage 0.45V or more
Maximum rear HO2S voltage Less than 0.6 V
Switching time from Lean to Rich 3 sec. or more
Switching time from Rich to Lean 3 sec. or more

Rear HO2S Slow Response:

TYPICAL MALFUNCTION THRESHOLDS (REAR HO2S SLOW RESPONSE)
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Time until the rear HO2S voltage drops to below 0.2 V after fuel-cut starting | 7 sec. or more

Rear HO2S Low Voltage:

TYPICAL MALFUNCTION THRESHOLDS (REAR HO2S LOW VOLTAGE)

Percentage of time when the sensor voltage was smaller than 0.05 V 60 % or more
Percentage of time when the sensor voltage was higher than 0.7 V Within 20%
Time when the sensor voltage was higher than 0.45 V Within 20 sec.
Percentage of time when the sensor voltage was higher than 0.45 V Less than 40%

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
[Rear HO2S voltage | Varies between 0.1 and 0.9 V|

O2S TEST RESULT

Refer to PRE-CHECK for detailed information.

Rear HO2S Voltage:
If the value is out of the standard value, the ECM interprets this as a malfunction and sets DTC.

02S TEST RESULT (REAR HO2S VOLTAGE)

TEST ID Description of TEST DATA Conversion Factor [Unit| Standard Value
$07 Minimum rear HO2S voltage N/A \Y Below 0.45 V
$08 Maximum rear HO2S voltage N/A \Y/ 0.6 V or more
$31 Time that rear HO2S output changes Lean to Rich N/A sec. Below 3 sec.
$32 Time that rear HO2S output changes Rich to Lean N/A sec. Below 3 sec.

Rear HO2S Slow Response:
If the time is out of the standard value, the ECM interprets this as a malfunction and sets DTC.

02S TEST RESULT (REAR HO2S SLOW RESPONSE)

TEST I Conversion . Standard

D Description of TEST DATA Factor Unit Value
Time until rear HO2S voltage drops to below 0.2 V after

$37 fuel-cut starting N/A sec.| Below 7 sec.

Rear HO2S Low Voltage:

If all the values ($81, $84, $85 and $87) are out of the standard values, the ECM interprets this as a malfunction
and sets DTC.
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02S TEST RESULT (REAR HO2S LOW VOLTAGE)

s Description of TEST DATA Conversion |ypjg| ~ Standard
$81 Percentage in monitotr)(::ngs \gggr\e/rear HO2S voltage is Multiply 0.3906 | % Within 60%
$84 Percentage in monitog.;irc/eo\;vrr:;ag(reerear HO2S voltage is Multiply 0.3906 | % | 20% or more
$85 Continuous time that rearlrr]cl)-:g)zs voltage is 0.45 V or Multiply 0.2621 | sec. 20 ser::].o(;é
$87 Percentage in monitgr;ﬁi_)m\f (\;\;hrtre]:;er;ear HO2S voltage is Multiply 0.3906 | % | 40% or more

WIRING DIAGRAM
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R-B (SB) w1 R-B8 =
r 77LIE2 |
f Shielded i Shielded

B-R Heated Oxygen Sensor
! (Bank 1 Sensor 2)

Engine Room J/B

TR [

O1B-

Y
G02641798

Fig. 101: Wiring Diagram - Oxygen Sensor Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CONFIRMATION DRIVING PATTERN
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Once Twice 12 times
Vehicle speed 40 sec. 40 sec. 40 sec.
or more or more or more
60km/mh | . VY apas YN —
(38 mph) &) (@ (@
Idling(c) (e) (e) )
Ignition Switch OFF
Warm up 10 sec. 10 sec. 10 sec.
(engine coolant or more or more or more

(@), ) temperature is
more than 75°C)

Y
G02641799

Fig. 102: Confirmation Driving Pattern Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Connect the hand-held tester to the DLC3.

Switch the hand-held tester from normal mode to check (test) mode (see PRE-CHECK).
Start the engine and warm it up until the engine coolant temperature becomes more than 75°C.
Drive the vehicle at 60 km/h (38 mph) or more for 40 seconds or more.

Let the engine idle for 10 seconds or more.

Perform steps (d) to (e) 12 times.

- ® Q2 0 T o

HINT:
If a malfunction exists, the CHK ENG will be illuminated on the multi-information display during step (f).

NOTE: If the steps in this test are not followed exactly, detecting a malfunction will be
difficult. If you do not have a hand-held tester, turn the ignition switch OFF after
performing steps from (c) to (d), then perform steps from (c) to (f) again.

INSPECTION PROCEDURE

HINT:
Hand-held tester only:

It is possible the malfunctioning area can be found using the ACTIVE TEST A/F CONTROL operation. The
A/F CONTROL operation can determine if the A/F sensor, heated oxygen sensor or other potential trouble
areas are malfunctioning or not.

a. Perform the ACTIVE TEST / A/F CONTROL operation.
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HINT:

The A/F CONTROL operation lowers the injection volume 12.5% or increases the injection volume 25%.

M wn e

5.

Connect the hand-held tester to the DLC3 on the vehicle.
Turn the ignition switch ON.
Warm up the engine by running the engine at 2,500 RPM for approximately 90 seconds.

Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / A/F
CONTROL.

Perform A/F CONTROL with the engine in an idle condition (press the right or left button).

Result:

A/F sensor reacts in accordance with increase and decrease of injection volume:

+25% --> Rich output: less than 3.0 V

-12.5% --> Lean output: more than 3.35V

Heated oxygen sensor reacts in accordance with increase and decrease of injection volume:

+25% --> Rich output: more than 0.55 V

-12.5% --> Lean output: less than 0.4 V

NOTE:

The A/F sensor output has a few seconds of delay and the heated oxygen
sensor output has about 20 seconds of delay.
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Output voltage of A/F sensor Output voltage of heated oxygen Main suspect
(sensor 1) sensor (sensor 2) trouble area
Injection volume Injection volume
+25% A - +25 % R e B
-125% * -12.5% *—,—‘—,_
Case 1 | Output voltage Output voltage -
More than 3.35 V m More than 0.55 V —_/—\_/—
Less than 3.0V OK Less than 0.4V OK
Injection volume Injection volume
+25 % +25 %
~12.5% ’—, ' "" Lo _125% *—[ """"" AJF sensor
Case 2 | Output voltage Output voltage (AJF sensor, heater, A/F sen-
Amost NG |MeremenossY sor Giroul)
Mo reaction Less than 0.4V OK
Injection volume Injection volume
IO S e L= ¥25% * ..... }--F-- Heated oxygen sensor
125% -125% (heated oxygen sensor,
Case 3 | Output voltage Output voltage heater, heated oxygen sensor
Mare than 3.35 V circuit)
lessthanaoy L L_OK Ao o NG
Injection volume Injection volume .
1059 +_|_L_|_ +25% * N Extremely rich or lean actual
125% = 4 _125% air-fuel ratio
Case 4 | Qutput voltage Output voltage (Injector, fuel pressure, gas
leakage in exhaust system,
Almost NG Almost — NG| etc)
No reaction No reaction
G02641800

Fig. 103: A/F Sensor Output VVoltage Graph (Sensor 1/Sensor 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The following A/F CONTROL procedure enables a technician to check and graph the voltage outputs of both
the A/F sensor and the heated oxygen sensor.

For displaying the graph, enter "ACTIVE TEST / A/F CONTROL / USER DATA", select "AFS B1S1 and O2S
B1S2" by pressing "YES" and push "ENTER". Then, press "F4".

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

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

HINT:
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If any other codes besides P0136 is output, perform the troubleshooting for those DTCs first.

YES: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
NO: Go To Next Step.
Check output voltage of heated oxygen sensor.

PREPARATION:

a. Connect the hand-held tester or OBD Il scan tool to the DLCS3.
b. After warm up the engine, race the engine at 2,500 RPM for 3 minutes.

CHECK:

Read the output voltage of the heated oxygen sensor when the engine is suddenly raced.
HINT:

Quickly accelerate the engine to 4,000 RPM 3 times by using the accelerator pedal.

OK:

Heated oxygen sensor output voltage: Alternates from 0.4 V or less to 0.5 V or more.

OK: Go to step 6.
NG: Go To Next Step.
Check heated oxygen sensor (heater resistance) (see INSPECTION ).
NG: Replace heated oxygen sensor.
OK: Go To Next Step.
Check EFI main relay.

PREPARATION:
Remove the EFI main relay from the engine room J/B.
CHECK:

Inspect the EFI main relay.

OK:
EFI MAIN RELAY TERMINALS RESISTANCE
Tester Connection Specified Condition
3-5 10 kohm or higher

3-5 Below 1 ohm (when battery voltage is applied to
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terminals 1 and 2)

G02641801

Fig. 104: Identifying EFI Main Relay Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI main relay.
OK: Go To Next Step.

Check for open and short in wire harness between ECM and heated oxygen sensor (see HOW TO
USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

Reference: Bank 1 Sensor 2 System Drawing
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EFI Main Relay Heated Oxygen sensor ECM
From B[ Heater | HT JELE
Battery EFI1 Fuse EFI3 Fuse
gl Sensor| oy OX1B JUuL
Duty
L 01B- Control
T MREL

Y
G02641802

Fig. 105: Circuit Diagram - Heated Oxygen Sensor (Bank 1 Sensor 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair or replace harness and connector.
OK: Replace heated oxygen sensor.
6. Perform confirmation driving pattern.

HINT:
Clear all DTCs prior to perform the confirmation driving pattern.

GO: To Next step.

7. Isthere DTC P0136 being output again?
NO: Check for intermittent problems.
YES: Replace heated oxygen sensor.

DTC P0171, P0172: SYSTEM TOO LEAN/RICH (BANK 1)

CIRCUIT DESCRIPTION

The fuel trim is related to the feedback compensation value, not to the basic injection time. The fuel trim
includes the short-term fuel trim and the long-term fuel trim.

The short-term fuel trim is the short-term fuel compensation used to maintain the ideal stoichiometric air-fuel
ratio. The signal from the A/F sensor indicates whether the air-fuel ratio is RICH or LEAN compared to the
stoichiometric air-fuel ratio. This variance triggers a reduction in the fuel volume if the air-fuel ratio is RICH,
and an increase in the fuel volume if it is LEAN.

The short-term fuel trim varies from the central value due to individual engine differences, wear over time and
changes in the operating environment. The long-term fuel trim is the overall fuel compensation for the short-
term fuel trim variation from the central value.
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If both the short-term fuel trim and the long-term fuel trim are LEAN or RICH beyond a certain value, it is
detected as a malfunction, the MIL is illuminated and a DTC is set.

DTC No. DTC Detection Gondition Trouble Area

= Air induction system

+Injector blockage

« MAF meter

+ECT sensor

+Fuel pressure

When air-fuel ratio feedback is stable after warming up engine, | « Gas leakage in exhaust system

PO1T1 fuel trim is considerably in error on LEAN side +Open or short in AJF sensor circuit (bank 1 sensor 1)
(2 trip detection logic) +AJF sensor (bank 1 sensor 1)

+ AJF sensor heater (bank 1 sensor 1)

« EFl main relay

+ AJF sensor heater and EF| main relay circuit
*PCV hose connection

*PCV hose

+njector leak, blockage

* MAF meter

+ECT sensor

+ Ignition system

When air-fuel ratio feedback is stable after warming up engine, | » Fuel pressure

PO172 the fuel trim is considerably in error on RICH side +Gas leakage in exhaust system

(2 trip detection logic) * Open or short in A/F sensor circuit (bank 1 sensor 1)
* A/F sensor (bank 1 sensor 1)

* AJF sensor heater (bank 1 sensor 1)

+ AJF sensor heater and EFI main relay circuit
+EFI main relay

G02641803

Fig. 106: DTC P0171 & P0172 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

e When DTC P0171 is recorded, the actual air-fuel ratio is on the LEAN side. When DTC P0172 is
recorded, the actual air-fuel ratio is on the RICH side.

o If the vehicle runs out of fuel, the air-fuel ratio is LEAN and DTC P0171 is recorded. The MIL then
illuminates.

MONITOR DESCRIPTION
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+38 (%): Threshold at LEAN

1.35
Fuel compensation B
amount ’
-32 (%): Threshold at LEAN
0.65 U

Y

G02641804

Fig. 107: Air-Fuel Ratio Vs. Fuel Compensation Amount Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Under closed-loop fuel control, fuel injection amounts that deviate from the ECM's estimated fuel amount will
cause a change in the long-term fuel trim compensation value. This long-term fuel trim is adjusted when there
are persistent deviations in the short-term fuel trim values. And, the deviation from the simulated fuel injection
amount by the ECM affects the smoothed fuel trim learning value. The smoothed fuel trim learning value is the
combination of smoothed short-term fuel trim (fuel feedback compensation value) and smoothed long-term fuel
trim (learning value of the air-fuel ratio). When the smoothed fuel trim learning value exceeds the DTC
threshold, the ECM interprets this as a fault in the fuel system and sets a DTC.

Example:

The smoothed fuel trim leaning value is more than +38 % or less than -32 %. The ECM interprets this as a fault
in the fuel system.

MONITOR STRATEGY

MONITOR STRATEGY

P0171: Fuel trim lean
Related DTCs P0172: Fuel trim rich
Required sensors / components (Main) Fuel system
Required sensors / components (Related) A/F sensor, MAF meter, CKP sensor
Frequency of operation Continuous
Duration 10 sec.
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MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present See PRE-CHECK
Battery voltage 11V or more
Fuel system Closed Loop (for 13 sec. or more)
Warm-up condition to enable air fuel ratio learning control The conditions are met
Either of the following conditions is met:

Engine RPM Less than 1,100 rpm
Intake air amount per revolution 0.22 g/rev or more

TYPICAL MALFUNCTION THRESHOLDS
Fuel Trim Lean:

TYPICAL MALFUNCTION THRESHOLDS (FUEL TRIM LEAN)
Smoothed fuel trim learning value 38 %> or more at ECT: 80°C (176°F)

Fuel Trim Rich:

TYPICAL MALFUNCTION THRESHOLDS (FUEL TRIM RICH)
[Smoothed fuel trim learning value | -32 %* or more at ECT: 80°C (176°F)|

* The threshold value varies with the ECT.
WIRING DIAGRAM

See wiring diagram under DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN (BANK
1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1 SENSOR 1).

INSPECTION PROCEDURE

HINT:

Hand-held tester only:

It is possible the malfunctioning area can be found using the ACTIVE TEST A/F CONTROL operation. The
A/F CONTROL operation can determine if the A/F sensor, heated oxygen sensor or other potential trouble

areas are malfunctioning or not.

a. Perform the ACTIVE TEST A/F CONTROL operation.
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HINT:
The A/F CONTROL operation lowers the injection volume 12.5 % or increases the injection volume
25%.

1. Connect the hand-held tester to the DLC3 on the vehicle.

2. Turn the ignition switch ON.

3. Warm up the engine by running the engine at 2,500 RPM for approximately 90 seconds.

4. Enter the following menus: DIAGNOSIS / ENHANCED OBD I/ ACTIVE TEST / A/F

CONTROL.

5. Perform "A/F CONTROL" with the engine in an idle condition (press the right or left button).

Result:

AJF sensor reacts in accordance with increase and decrease of injection volume:

+25 % --> Rich output: Less than 3.0 V

-12.5 % --> Lean output: More than 3.35 V

Heated oxygen sensor reacts in accordance with increase and decrease of injection volume:

+25 % --> Rich output: More than 0.55 V

-12.5 % --> Lean output: Less than 0.4 V

NOTE:

The A/F sensor output has a few seconds of delay and the heated oxygen
sensor output has about 20 seconds of delay at maximum.
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Qutput voltage of A/F sensor Qutput voltage of heated oxygen Main suspect
(sensor 1) sensor (sensor 2) trouble area
Injection volume Injection volume
+25% A ’—‘ ____ ’—— ___ +25% A N
-125% + -125% +
Case 1 | Output voltage Output voltage -
More than 3.35 V _‘_,_|_ More than 0.55 V _/—\_/—
Less than 3.0 V 0K Less than 0.4V OK
Injection volume Injection volume
+25% A . +25 % ’ __________
-125% — _125% AJF sensor
Case 2 | Output voltage Output voliage (A/F sensor, heater, AfF sen-
sor circuit)
Almost NG More than 0.55 V __/_\__/_OK
No reaction Less than 0.4V
Injection volume Injection volume
+f: :"% | S ey [ % AL I Heated oxygen sensor
ou t-ut.vo'lta -125% (heated oxygen sensor,
Case 3 P 0@ Output voltage heater, heated oxygen sensor
More than 3.35 V/ ircui
circuit)
Less than 3.0V _\—,10K a?;s;cﬁon NG
Injection volume Injection volume
425 9 + __________ +25 % * ﬂ_ Extremely rich or lean actual
_125% _125% ) air-fuel ratio
Case 4 | Qutput voltage Qutput voltage (Injector, fuel pressure, gas
leakage in exhaust system,
Almost NG Almost NG| etc )
No reaction Mo reaction '
G02641805

Fig. 108: A/F Sensor Output VVoltage Graph (Sensor 1/Sensor 2)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The following A/F CONTROL procedure enables a technician to check and graph the voltage outputs of both

the A/F sensor and the heated oxygen sensor.

For displaying the graph, enter "ACTIVE TEST / A/F CONTROL / USER DATA", select "AFS B1S1 and O2S

B1S2" by pressing "YES" and push "ENTER". Then, press "F4".

HINT:

o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

¢ A high A/F sensor voltage could be caused by a rich air fuel mixture. Check the conditions that might
cause the engine to run with a rich air fuel mixture.

o A low A/F sensor voltage could be caused by a lean air fuel mixture. Check the conditions that might
cause the engine to run with a lean air fuel mixture.
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Check air induction system (see SEI SYSTEM ).
CHECK:
Check for vacuum leaks in the air induction system.

NG: Repair or replace air induction system.
OK: Go To Next Step.
Check connection of PCV hose.
NG: Repair or replace PCV hose.
OK: Go To Next Step.
Check injector injection (Injection and volume) (see INSPECTION ).
NG: Replace injector.
OK: Go To Next Step.
Check MAF meter (see INSPECTION ) and ECT sensor (see INSPECTION ).
NG: Repair or replace.
OK: Go To Next Step.
Check for sparks and ignition (see IGNITION SYSTEM ).
NG: Repair or replace.
OK: Go To Next Step.
Check fuel pressure (see FUEL PUMP ).

CHECK:
Check the fuel pressure (high or low pressure).

NG: Check and repair fuel pump, pressure regulator, fuel pipe line and filter.
OK: Go To Next Step.
Check gas leaks in exhaust system.
NG: Repair or replace
OK: Go To Next Step.
Connect hand-held tester or OBD 11 scan tool and read value for voltage output of A/F sensor.

PREPARATION:

a. Connect the hand-held tester or OBD II scan tool to the DLC 3.
b. Warm up the A/F sensor with the engine at 2,500 RPM for approximately 90 seconds.
c. Read A/F sensor voltage on the hand-held tester or OBD 11 scan tool.

CHECK:
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a. Hand-held tester only:

On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD 11/
SNAPSHOT / MANUAL SNAPSHOT/USER DATA. Read the values.

b. Select "AFS B1 SI/ENGINE SPD" and press button "YES".
Monitor the A/F sensor voltage carefully.
d. Check the A/F sensor voltage under the condition as follows.
1. Allow the engine to idle for 30 seconds.
2. Engine is racing at approx. 2,500 RPM (when engine revolution is not suddenly changed).
3. Raise the engine speed to 4,000 RPM and release the accelerator pedal fully closed quickly.

OK:
Standard:
Conditions (1) and (2)

Voltage changes a little in the vicinity of 3.3 V (0.66 V)* (between approximately 3.1 to 3.5 V) as
shown.

Condition (3)

AJF sensor voltage increase to 3.8 V (0.76 V)* or more during engine deceleration (when fuel cut) as
shown.

Normal Condition Malfunction Condition

G Approx 4,000 rpm (3) Approx 4,000 rpm
(2) Approx 2,500 rpm Approx 2,500 rpm
|
(1} Idle (1) Idle | . (1) Idle (1) Idle
Engine Engine
Revolution Revolution
"Condition (3)"

AF 3.8VorMore ™\ i AF

Sensor — Sensor

Voltage /7 1 i Voltage /
1 i

Fuel Cut Fuel Cut

"Condition (1), (2), (3)"
When A/F Sensor Circuit is Malfunctioning,
Voltage Value Does Not Change at All

"Condition (1), (2)"
Change a little in vicinity of
Approx. 3.3 V

GO2641806
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10.

Fig. 109: Engine Revolution & A/F Sensor Voltage Graph (Normal/Malfunction Condition)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

o Whenever the output voltage of the A/F sensor remains at approximately 3.3 V (0.660 V)* (see
dwg. 2) under any conditions as well as the above conditions, the A/F sensor may have an open-
circuit. (This will happen also when the A/F sensor heater has an open-circuit.)

o Whenever the output voltage of the A/F sensor remains at a certain value of approximately 3.8 V
(0.76 V)* or more, or 2.8 V (0.56 V)* or less (see dwg. 2) under any conditions as well as the
above conditions, the A/F sensor may have a short-circuit.

e The ECM will stop fuel injection (fuel cut) during engine deceleration. This will cause a lean
condition and should result in a momentary increase in A/F ratio sensor voltage.

o The ECM must establish a closed throttle position learned value to perform fuel cut. If the battery
terminal has been disconnected, the vehicle must be driven over 16 km/h (10 mph) to allow the
ECM to relearn the closed throttle position.

e When the vehicle is driven:

In the case that the output voltage of the A/F sensor is below 2.8 V (0.76 V)* during fuel
enrichment (for example, when the vehicle tries to overtake another vehicle on a highway, the
vehicle speed is suddenly increased with the accelerator pedal fully depressed), the A/F sensor are
functioning normally.

e The A/F sensor is a current output element, and therefore the current is converted into voltage
inside the ECM. If measuring voltage at connectors of the A/F ratio sensor or ECM, you can obtain
a constant voltage.

*: Voltage when using the OBD I scan tool.

OK: Go to step 16.
NG: Go To Next Step.
Check A/F sensor heater (see INSPECTION ).
NG: Replace A/F sensor.
OK: Go To Next Step.
Check EFI main relay.

PREPARATION:

Remove the EFI main relay from the engine room J/B.
CHECK:

Inspect the EFI main relay.

OK:*
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EFlI MAIN RELAY TERMINALS RESISTANCE

Tester Connection Specified Condition
3-5 10 kohm or higher
3-5 Below 1 ohm (when battery voltage is applied to terminals 1 and 2)

‘I\r . 2
3<>——o"/<>—0 5 l]/

2ffw+1

G02641807

Fig. 110: identifying EFI Main Relay Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI main relay.
OK: Go To Next Step.

11. Check for open and short in wire harness between ECM and A/F sensor (bank 1 sensor 1) (see
HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

Reference: Bank 1 Sensor 1 System Drawing
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12.

13.

14.

15.

16.

EFI Main Relay A/F Sensor ECM
From o~ +B ] Heﬁter| HT JHA1A
Battery EFI1 Fuse EFI3 Fuse :
AF-| Sensor| ag, AlAs
Duty
= AlA- Control
MREL

Y
GO2641808

Fig. 111: A/F Sensor Circuit Diagram (Bank 1 Sensor 1)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair or replace harness and connector.
OK: Go To Next Step.

Replace A/F sensor (see AIR-FUEL RATION (A/F) SENSOR).
GO: To Next step.

Perform confirmation driving pattern (see DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL
STUCK LEAN (BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH
(BANK 1 SENSOR 1)).

HINT:
Clear all DTCs prior to performing the confirmation driving pattern.

GO: To Next step.
Are there DTCs P0171 and/or P0172 being output again?

YES: Replace ECM (see ENGINE CONTROL MODULE (ECM) ) and perform confirmation
driving pattern (see DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN
(BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1

SENSOR 1)).
NO: Go To Next Step.

Did vehicle run out of fuel in past?
NO: Check for intermittent problems (see PRE-CHECK).
YES: DTC P0171 or P0172 is caused by running out of fuel.

Perform confirmation driving pattern (see DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL
STUCK LEAN (BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH
(BANK 1 SENSOR 1)).

HINT:
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Clear all DTCs prior to performing the confirmation driving pattern (refer to step 13).

GO: To Next step.
17. Are there DTCs P0171 and/or P0172 being output again?
NO: Go to step 2.
YES: Go To Next Step.
18. Replace A/F sensor.
GO: To Next step.

19. Perform confirmation driving pattern (see DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL
STUCK LEAN (BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH
(BANK 1 SENSOR 1)).

HINT:
Clear all DTCs prior to performing the confirmation driving pattern (refer to step 13).

GO: To Next step.
20. Arethere DTCs P0171 and/or P0172 being output again?

YES: Replace ECM (see ENGINE CONTROL MODULE (ECM) ) and perform confirmation
driving pattern (see DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN
(BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1

SENSOR 1)).
NO: Go To Next Step.

21. Did vehicle run out of fuel in past?
NO: Check for intermittent problems (see PRE-CHECK).
YES: DTC P0171 or P0172 is caused by running out of fuel.

DTC P0300, P0301, P0302, P0303, P0304: RANDOM/MULTIPLE CYLINDER MISFIRE DETECTED
& CYLINDER 1-4 MISFIRE DETECTED

CIRCUIT DESCRIPTION

When a misfire occurs in the engine, hydrocarbons (HC) enter the exhaust in high concentrations. If this HC
concentration is high enough, there could be an increase in exhaust emissions levels. High concentrations of HC
can also cause the temperature of the catalyst to increase, possibly damaging the catalyst. To prevent increases
in emissions and limit the possibility of thermal damage, the ECM monitors the misfire rate. When the
temperature of the catalyst reaches a point of thermal degradation, the ECM will blink the MIL. For monitoring
a misfire, the ECM uses both the camshaft position sensor and the crankshaft position sensor. The camshaft
position sensor is used to identify misfiring cylinders and the crankshaft position sensor is used to measure
variations in the crankshaft rotation speed. The misfire is counted when crankshaft rotation speed variations
exceed threshold values.

If the misfiring rate exceeds the threshold value and could cause emissions deterioration, the ECM illuminates
the MIL.
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DTC No. DTC Detection Condition Trouble Area

+*Open or short in engine wire
« Connector connection

PO300 Misfiring of random cylinders is detected +Vacuum hose connection
*Ignition system
*Injector
+Fuel pressure
« MAF meter
+ECT sensor

P0301 + Compression pressure

Eﬁgi Misfiring of each cylinder is detected + Valve clearance
*Valve timing

POG04 *PCV hose connection
+PCV hose
+ECM

G02641809

Fig. 112: DTC P0300, P0301, P0302, P0303 & P0304 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

When codes for a misfiring cylinder are recorded repeatedly but no random misfire code is recorded, it indicates
that the misfires have been detected and recorded at different times.

Reference: Inspection using an oscilloscope.
With the engine idling, check the waveform between terminals #10 to #40 and EO1 of the ECM connectors.

MONITOR DESCRIPTION

ECM
[o) Camshatt position sensor
Qo) 3 -
QO

Crankshaft position sensor
(36-2 teeth or 12 teeth)

]

Y

—

Y
GD2641810

Fig. 113: Camshaft & Crankshaft Position Sensor Communication With ECM
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The ECM illuminates the MIL (2 trip detection logic) if:
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o The misfiring rate exceeds a threshold value and could cause emissions deterioration.

o During the first 1,000 engine revolutions after the engine starts, an excessive misfire rate (approximately
20 to 50 misfire per 1,000 engine revolutions) occurs once.

o After the first 1,000 engine revolutions after the engine starts, an excessive misfire rate (approximately 20
to 50 misfire per 1,000 engine revolutions) occurs 4 times.

The ECM blinks the MIL (MIL blinks immediately) if:

o Within 200 engine revolutions at a high RPM, the threshold for "percent of misfire causing catalyst
damage” is reached once.

o Within 200 engine revolutions at a normal RPM, the threshold for "percent of misfire causing catalyst
damage" is reached 3 times (for the 2nd trip, reaching the threshold once will cause the MIL to flash).

MONITOR STRATEGY

MONITOR STRATEGY

P0300: Multiple cylinder misfire

P0301: Cylinder 1 misfire
Related DTCs P0302: Cylinder 2 misfire
P0303: Cylinder 3 misfire
P0304: Cylinder 4 misfire

Required sensors /
components (Main)

Required sensors /
components (Related)
Frequency of operation Continuous
1,000 revolutions x 4: Emission-related-misfire
200 revolutions x 3: Catalyst-damaged-misfire
2 driving cycles (MIL flashed immediately when Catalyst-damaged-
misfire is detected at less than 3,000 rpm.)
Sequence of operation None

Injector, Ignition coil, Spark plug

CKP, CMP, ECT, IAT and MAF meter

Duration

MIL operation

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs
are not present

See PRE-CHECK

Battery voltage 8 V or more
VVT system No active test by scan tool
Engine RPM 400 rpm to 6,200 rpm
ECT -10°C (14°F) or more

(Q)IAT is -10°C (14°F) or more
(b) ECT is 75°C (167°F) or more
[MAF Varies with ECT and RPM|

Either of (a) or (b) is met
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TP Not changing rapidly (when engine RPM is more
than 3,000 rpm)

TYPICAL MALFUNCTION THRESHOLDS
P0301 to PO304:

TYPICAL MALFUNCTION THRESHOLDS (P0301 TO P0304)
Misfire count on each cylinder 6 or more per 1,000 revolutions

Emission-related-misfire:

TYPICAL MALFUNCTION THRESHOLDS (EMISSION-RELATED-MISFIRE)
[Misfire rate when engine start at cold | 1.5 % or more

Catalyst-damage-misfire (MIL flashes immediately):

TYPICAL MALFUNCTION THRESHOLDS (CATALYST-DAMAGE-MISFIRE (MIL FLASHES
IMMEDIATELY))
Either of the following
conditions is set:

101 or more* per 200 revolutions (at intake air amount: 0.4 g/rev and

Misfire counts engine RPM: 1,600 rpm)

Misfire counts of paired

cylinder 150 per 200 revolutions

*: The threshold value varies with the intake air amount and the engine RPM.

WIRING DIAGRAM
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Driver Side J/B 110
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Fig. 114: Wiring Diagram - Multiple Cylinder Misfire Detected Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CONFIRMATION DRIVING PATTERN

Connect the hand-held tester to the DLCS3.
Record the DTCs, freeze frame data and misfire counter data.
Use the hand-held tester to set the check mode (see PRE-CHECK).

Read the value on the misfire counter for each cylinder while idling the engine. If the value is displayed
on the misfire counter, skip step (e).

o0 T p
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e. Drive the vehicle several times with the engine speed, load and its surrounding range shown with
ENGINE SPD, CALCLOAD in the freeze frame data or MISFIRE RPM, MISFIRE LOAD in the DATA
LIST.

If you have no hand-held tester, turn the ignition switch OFF after the symptom is simulated once. Then
repeat the simulation process again.

HINT:

In order to memorize the misfire DTC, it is necessary to drive with MISFIRE RPM, MISFIRE LOAD in
the DATA LIST for the period of time in the chart below. Take care not to turn the ignition switch OFF.
Turning the ignition switch OFF switches the diagnosis system from check mode to normal mode and all
DTCs, freeze frame data and other data are erased.

ENGINE SPEED AND TIME DETAIL

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

f. Check if there is misfire or not by monitoring DTC and the freeze frame data. Record the data.
g. Turn the ignition switch OFF and wait for at least 5 seconds.

INSPECTION PROCEDURE
HINT:

o If DTCs besides misfire DTCs are memorized simultaneously, troubleshoot the non-misfire DTCs first.

o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

« If the misfire does not occur when the vehicle is brought to the workshop, the misfire can be confirmed
by reproducing the condition of the freeze frame data. Also, after finishing the repair, confirm that there is
no misfire (see CONFIRMATION DRIVING PATTERN).

e On 6 and 8 cylinder engines, misfiring cylinder identification is disabled at high engine speed and only a
general misfire fault code PO300 is stored instead of a cylinder specific misfire fault code (P0301 to
P0308). If the misfire starts in a high engine speed area or the misfire occurs only in a high engine speed
area, only code P0300 will be stored.

o Erase the general misfire fault code from the hand-held tester or OBD 11 scan tool.

o Start the engine and drive the confirmation pattern.

o Read the value of the misfire ratio for each cylinder. Or read the DTC.

o Perform repairs on the cylinder that has a high misfire ratio. Or repair the cylinder indicated by the DTC.
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After finishing repairs, drive the confirmation pattern again and confirm that no misfire occurs.

When either of SHORT FT #1, LONG FT #1 in the freeze frame data is over the range of +/-20 %, there
is a possibility that the air-fuel ratio is becoming 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 of
misfire only during engine warm-up.

If the misfire cannot be reproduced, the following reasons may apply: 1) the vehicle has low fuel, 2)
improper fuel is being used, and 3) the ignition plug is contaminated.

Be sure to check the value on the misfire counter after the repair.

. Are there any other codes (besides DTC P0300, P0301, P0302, P0303 or P0304) being output?
NG: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
OK: Go To Next Step.

Check wire harness and vacuum hose in engine room.

CHECK:

a. Check the connection conditions of the wire harness and connector.
b. Check the piping of the vacuum hose.

NG: Repair or replace, then confirm that there is no misfire (see CONFIRMATION
DRIVING PATTERN).

OK: Go To Next Step.
Check connection of PCV piping.
NG: Repair or replace PCV piping.
OK: Go To Next Step.
Connect hand-held tester or OBD 11 scan tool and read number of misfire.

PREPARATION:

a. Connect the hand-held tester or the OBD 11 scan tool to the DLCS.

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

c. Start the engine.

d. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA LIST/ ALL / CYL#1 -
CYL#4.

CHECK:

Read the number of misfire on the hand-held tester or the OBD 11 scan tool.

HINT:

When a misfire is not reproduced, be sure to branch below based on the stored DTC.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

RESULT:

HIGH MISFIRE RATE RESULT

High Misfire Rate Cylinder|Proceed to
1 or 2 cylinders Type |
More than 3 cylinders Type 1l

Type I1: Go to step 15.
Type I: Go To Next Step.
5. Check spark plug and spark of misfiring cylinder.

PREPARATION:

a. Disconnect the ignition coil.
b. Remove the spark plug.

CHECK:

a. Check the spark plug type.
b. Check the electrode for carbon deposits.
c. Check the electrode gap.

OK:
a. Recommended spark plug:

RECOMMENDED SPARK PLUG
DENSO made|SK20R11
NGK made |IFR6A11

b. No large carbon deposit present.
Not wet with gasoline or oil.
c. Maximum electrode gap for used spark plug: 1.3 mm (0.051 in.)
Correct electrode gap for new spark plug: 1.0 to 1.1 mm (0.039 to 0.043 in.)

PREPARATION:

a. Disconnect the ignition coil with igniter connector, and disconnect the ignition coil with igniter.
b. Remove the spark plug.

Install the spark plug to the ignition coil with igniter, and connect the ignition coil with igniter
connector.
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d. Disconnect the injector connector.
e. Ground the spark plug.
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G02641812

Fig. 115: Checking Spark Plug Gap & Checking For Spark
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
CHECK:

Check if sparks occur while the engine is being cranked. (See Fig. 115)

NOTE: To prevent excess fuel from being injected from the injectors during this
test, do not crank the engine for more than 2 seconds at a time.

OK:
Spark jumps across electrode gap.

OK: Go to step 8
NG: Go To Next Step.
Change normal spark plug and check spark of misfiring cylinder.

PREPARATION:

Disconnect the spark plug.

Change the normal spark plug

Install the spark plug to the ignition coil with igniter.
Disconnect the injector connector.

Ground the spark plug.

T 20 T o

CHECK:

Check if spark occurs while the engine is being cranked.

NOTE: To prevent excess fuel from being injected from the injectors during this
test, do not crank the engine for more than 2 seconds at a time.

OK:
Spark jumps across electrode gap.

OK: Replace spark plug.
NG: Go To Next Step.
Change normal ignition coil with igniter and check spark of misfiring cylinder.

PREPARATION:

a. Disconnect the ignition coil with igniter connector, and disconnect the ignition coil with igniter.
b Remove the spark plua
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c. Change normal ignition coil with igniter.

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

e. Disconnect the injector connector.
f. Ground the spark plug.

CHECK:

Check if spark occurs while the engine is being cranked.

NOTE: To prevent excess fuel from being injected from the injectors during this
test, do not crank the engine for more than 2 seconds at a time.

OK:
Spark jumps across electrode gap.

OK: Replace ignition coil with igniter, then confirm that there is no misfire.
NG: Go To Next Step.

Check for open and short in wire harness between ignition coil and ECM of misfiring cylinder (see
HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

OK: Replace ignition coil with igniter.
NG: Repair or replace harness and connector.
Check voltage of ECM terminal for injector of failed cylinder.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between applicable terminal of the ECM connector and body ground.
OK:

Voltage: 9to 14 V
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#4 (+) #3(+) #2(+) #1(+)
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Fig. 116: Identifying Fuel Injectors & EQ1/EQ2 Terminals At ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Reference: INSPECTION USING OSCILLOSCOPE

With the engine idling, check the waveform between terminals #1 - #4 and E01/EQ2 of the ECM
connector.

HINT:

The correct waveform is as shown.
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14.

15.

Injector Signal Waveform
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Fig. 117: Injector Signal Waveform Graph

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 12.
NG: Go To Next Step.
Check resistance of injector of misfiring cylinder (see INJECTOR).
NG: Replace injector.
OK: Go To Next Step.

Check for open and short in wire harness between ignition switch and injector, and injector and
ECM of misfiring cylinder (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Go To Next Step.

Check injector injection and volume of misfiring cylinder (see INSPECTION ).
NG: Replace injector.
OK: Go To Next Step.

Check compression pressure of misfiring cylinder (see COMPRESSION ).
NG: Repair or replace.
OK: Go To Next Step.

Check valve clearance of misfiring cylinder (see VALVE CLEARANCE ).
NG: Adjust valve clearance
OK: Go To Next Step.

Switch step by number of misfire cylinders (refer to result of step 4).

HINT:

o If the result of step 4 is "1 or 2 cylinders", proceed to A.
o If the result of step 4 is "more than 3 cylinders", proceed to B.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

B: Check for intermittent problems (see PRE-CHECK).
A: Go To Next Step.
16. Check valve timing (Check for loose and jumped tooth of timing chain) (see INSPECTION ).
NG: Adjust valve timing (Replace timing chain).
OK: Go To Next Step.
17. Check fuel pressure (see FEUEL PUMP ).

NG: Check and repair fuel pump, pressure regulator, fuel pipe line and filter (see PRE-
CHECK).

OK: Go To Next Step.
18. Read value of hand-held tester or OBD 11 scan tool (intake air temperature and mass air flow rate).

PREPARATION:

a. Connect the hand-held tester or the OBD Il scan tool to the DLCS.
b. Turn the ignition switch ON.

CHECK:
a. Check the intake air temperature.

Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL / INTAKE
AIR and read its value displayed on the hand-held tester or the OBD Il scan tool.

Temperature: Equivalent to ambient temperature

b. Check the mass air flow rate.

Enter the following menus: DIAGNOSIS / ENHANCED OBD I1 / DATA LIST / ALL / MAF and
read its value displayed on the hand-held tester or the OBD Il scan tool.

OK:

CONDITION AND AIR FLOW RATE SPECIFICATION
Condition Air Flow Rate (gm/s)
Ignition switch ON (do not start engine) 0
Idling 05t05
Running without load (2,500 rpm) 3t010
Idling to quickly accelerating Air flow rate fluctuates

NG: Replace MAF meter.
OK: Go To Next Step.
19. Check ECT sensor (see INSPECTION ).
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NG: Replace ECT sensor.
OK: Switch step by number of misfire cylinders (refer result of step).

RESULT:

HIGH MISFIRE RATE CYLINDER DETAIL
High misfire rate cylinder|Proceed to
1 or 2 cylinders A
more than 3 cylinders

B: Go to step 5.
A: Check for intermittent problems (see PRE-CHECK).

DTC P0327, P0328: KNOCK SENSOR 1 CIRCUIT LOW/HIGH INPUT (BANK 1 OR SINGLE
SENSOR)

CIRCUIT DESCRIPTION

A flat type knock sensor (non-resonant type) has the structure that can detect vibration in a wider band of
frequency from approximately 6 kHz to 15 kHz and has the following features.

Knock sensor is fitted on the left side of the cylinder block to detect engine knocking.
Each sensor contains a piezoelectric element which generates a voltage when it becomes deformed. This occurs

when the cylinder block vibrates due to knocking. If engine knocking occurs, the ignition timing is retarded to
suppress it.

DTC No. DTC Detection Condition Trouble Area

*Short in knock sensor circuit
P0327 Cutput voltage of knock sensor is 0.5 V or less « Knock sensor
+ECM

+Open in knock sensor circuit
PO328 Cutput voltage of knock sensor is 4.5 V or more * Knock sensor
+ECM

GO2641815

Fig. 118: DTC P0327 & P0328 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION
The knock sensor, located on the cylinder block, detects spark knock.

When spark knock occurs, the sensor pick-up vibrates in a specific frequency range. When the ECM detects
voltage in this frequency range, it retards the ignition timing to suppress the spark knock,

The ECM also sen<es backaround enaine noise with the knock sen<or and uses this noise to check for faults in
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the sensor. If the knock sensor signal level is too low for more than 10 seconds, or if the knock sensor output
voltage is out of normal range, the ECM interprets this as a fault in the knock sensor and sets a DTC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0327: Knock sensor range check (low voltage)
Related DTCs P0328: Knock sensor range check (high voltage)
Required sensors / components (Main) Knock sensor
Required sensors / components (Related) MAF meter, CKP sensor, ECT sensor
Frequency of operation Continuous
Duration 10 sec: Knock sensor rationality
Duration 1 sec: Knock sensor range check
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not preset | None]

Knock Sensor Range Check:

TYPICAL ENABLING CONDITIONS (KNOCK SENSOR RANGE CHECK)

Battery voltage 10 V or more
Time after engine start 5 sec. or more

TYPICAL MALFUNCTION THRESHOLDS
Knock Sensor Range Check (Low voltage) (P0327):

TYPICAL MALFUNCTION THRESHOLDS (KNOCK SENSOR RANGE CHECK (LOW VOLTAGE)
(P0327))

[Knock sensor signal | Less than 0.5 V|

Knock Sensor Range Check (High voltage) (P0328):

TYPICAL MALFUNCTION THRESHOLDS (KNOCK SENSOR RANGE CHECK (HIGH VOLTAGE)
(P0328))

[Knock sensor signal | More than 4.5 V|

WIRING DIAGRAM
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P
G02641816

Fig. 119: Wiring Diagram - Knock Sensor Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check DTC.
PREPARATION:

a. Connect the hand-held tester or the OBD 11 scan tool to the DLCS3.

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

c. Warm up the engine.
Run the engine at 3,000 RPM for 10 seconds or more.

e. Enter the following menus: DIAGNOSIS / ENHANCED OBD 11/ DTC INFO / CURRENT
CODES.

CHECK:
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Read the DTC.

OK:

DTC OUTPUT

Display (DTC output)

Proceed to

P0327 and/or P0328 are output again

A

No DTCs are output again

B

B: Check for intermittent problems. (see PRE-CHECK)

A: Go To Next Step.

2. Check for open and short in wire harness between ECM and knock sensor (see HOW TO USE
THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Go to step 4.
OK: Go To Next Step.

3. Check voltage between terminal KNK1 and EKNK of ECM connector.

PREPARATION:
Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals KNK1 and EKNK of the ECU connector.

OK:

Voltage: 45t0 5.5V
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EKNK (-) KNK1 (+)

Y
G02641817

Fig. 120: Identifying Terminal KNK1 & EKNK Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Reference: INSPECTION USING OSCILLOSCOPE

HINT:

The correct waveform is as shown in the illustration.

ITEM AND CONTENTS

Item Contents

Terminal KNK1 - EKNK

Equipment Set 0.01 to 10 V/DIV.
0.01 to 10 msec./DIV.

Condition After warming up the engine, keep engine speed 4,000 rpm
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KNK signal waveform
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Fig. 121: KNK Signal Waveform Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OK: Check for intermittent problems (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE ).

NOTE: Fault may be intermittent. Check the harness and connectors carefully.

. Check knock sensor.

PREPARATION:
Disconnect the sensor connector.

CHECK:
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Check the resistance between terminals 1 and 2 of the sensor.
OK:

Resistance: 120 to 280 kohm

Y
G02641819

Fig. 122: Identifying Knock Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace knock sensor.
OK: Check and replace harness and connector.

DTC P0335, P0339: CRANKSHAFT POSITION SENSOR "A" CIRCUIT
MALFUNCTION/INTERMITTENT

CIRCUIT DESCRIPTION
The crankshaft position sensor (CKP) system consists of a crankshaft position sensor plate and a pickup coil.
The sensor plate has 34 teeth and is installed on the crankshaft. The pickup coil is made of an iron core and

magnet. The sensor plate rotates and as each tooth passes through the pickup coil, a pulse signal is created. The
pickup coil generates 34 signals for each engine revolution. Based on these signals, the ECM calculates the
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crankshaft position and engine RPM. Using these calculations, the fuel injection time and ignition timing are

controlled.
DTC No. DTC Detection Condition Trouble Area
*No crankshaft position sensor signal to ECM during cranking | «Open or short in crankshaft position sensor circuit
P0335 (2 trip detection logic) +Crankshaft position sensor

* Mo crankshaft position sensor signal to ECM with engine
speed 600 rpm or more (2 trip detection logic)

= Signal plate {crankshaft position sensor plate)
+ECM

No crankshaft position sensor signal to ECM is input for 0.05
seconds or more, and conditions (a), (b) and (c) are met:
(a) Engine revolution 1,000 rpm or more

P0O339 . . +Same as DTC No. P0335
(b) STA signal is OFF
(c) 3 seconds or more have lapsed after STA signal is switched
form ON to OFF
GO2641820

Fig. 123: DTC P0335 & P0339 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

If there is no signal from the crankshaft sensor even though the engine is revolving, the ECM interprets this as a
malfunction of the sensor.

MONITOR STRATEGY

P0335: CKP sensor range check during cranking
Related DTCs , X )

P0335: CKP sensor range check during engine running
Required sensors / components (Main) CKP sensor

Required sensors / components (Related) -

Frequency of operation Continuous

Duraticn

4.7 sec.. CKP sensor range check during cranking
0.5 sec.: CKP sensor range check during engine running

MIL operation

2 driving cycles

Sequence of operation None

GO2641821

Fig. 124: Monitor Strateqgy Chart (P0335)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

TYPICAL ENABLING CONDITIONS

DTC P0335

TYPICAL ENABLING CONDITIONS (P0335)

[The monitor will run whenever the following DTCs are not present

| None]
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CKP Sensor Range Check during Cracking:

TYPICAL ENABLING CONDITIONS (CKP SENSOR RANGE CHECK DURING CRACKING)
Starter ON
Minimal battery voltage while starter ON Less thanll V

CKP Sensor Range Check during Engine Running:

TYPICAL ENABLING CONDITIONS (CKP SENSOR RANGE CHECK DURING ENGINE
RUNNING)

Engine RPM 600 rpm or more
Starter OFE
Time after starter ON to OFF 3 sec. or more

TYPICAL MALFUNCTION THRESHOLDS
DTC P0335

TYPICAL MALFUNCTION THRESHOLDS (DTC P0335)
[CKP signal | No signal|

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

CKP CKP sensor voltage fluctuates when the crankshaft rotates 34 CKP signals per 1 revolution
signal crankshaft

WIRING DIAGRAM
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CH
Camshaft Position Sensor Shielded ,_____\ECM
__________
] ' ] Y 27 G2+
i ; E4
0 | |
Qo : |
D I
2 ! I

Signal Rotor on
Intake Camshaft

NE+

£k

Crankshaft Angle
Sensor Plate

|
NE- 47

E1

C4

Y
G02641822

Fig. 125: Wiring Diagram - Crankshaft Position Sensor Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

e Read value of hand-held tester or OBD Il scan tool
a. Connect the hand-held tester or the OBD 11 scan tool to the DLCS3.
b. Start the engine and push the hand-held tester or the OBD Il scan tool main switch ON.

c. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / DATA LIST / ALL/ ENGINE
SPD.

e The engine speed can be confirmed in DATA LIST using the hand-held tester or OBD Il scan tool. If
there is no NE signals from the crankshaft position sensor despite the engine revolving, the engine speed
will be indicated as zero. If voltage output of the crankshaft position sensor is insufficient, the engine
speed will be indicated as lower PRM (than the actual RPM).

o Read freeze frame data using the hand - held tester or the OBD 11 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

1. Check resistance of crankshaft position sensor.
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CHECK:
Measure the resistance between the terminals of the crankshaft position sensor.
HINT:

In the above section, the terms "cold™ and "hot™ refer to the temperature of the coils. "Cold" means
approximately -10 to 50°C (14 to 122°F). "Hot" means approximately 50 to 100°C (122 to 212°F).

C4
Crankshatft Position Sensor

=

G02641823

Fig. 126: Identifying Crankshaft Position Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK:

Resistance:
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985 to 1,600 ohm at cold
1,265 to 1,890 ohm at hot
Reference: INSPECTION USING OSCILLOSCOPE

During cranking or idling, check the waveform between the terminals of the ECM connector.

ITEM AND CONTENTS

Item Contents
. CH1:G2+-NE-

Terminal CH2: NE+ - NE-

Equipment Set 5VIDIV, 20 ms/DIV
Condition During Cranking or idling

HINT:

The correct waveforms are as shown in the illustration.
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NE+ [
:
G22+ and NE Signal Waveform
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Fig. 127: Signal Waveform Graph (Between Terminals G2+ & NE Of ECM Connector)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace crankshaft position sensor.
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OK: Go To Next Step.

2. Check for open and short in wire harness between ECM and crankshaft position sensor (see HOW
TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Go To Next Step.

3. Check crankshaft position sensor installation (see HOW TO USE THE DIAGNOSTIC CHART
AND INSPECTION PROCEDURE).

CHECK:
Check the crankshaft position sensor installation.

NG: Tighten sensor.
OK: Go To Next Step.
4. Inspect crankshaft position sensor plate No. 1 (Teeth of signal plate).

PREPARATION:

Remove the crankshaft position sensor plate No. 1 (see REMOVAL ).
CHECK:

Check the teeth of the sensor plate.

NG: Replace crank shaft position sensor plate No. 1.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0340, P0341: CAMSHAFT POSITION SENSOR "A" CIRCUIT RANGE/PERFORMANCE
(BANK 1 OR SINGLE SENSOR)

CIRCUIT DESCRIPTION

The camshaft position (CMP) sensor, like the Crankshaft Position (CKP) sensor, consists of a magnet and an
iron core wrapped in copper wire. The camshaft has 3 teeth and the CMP sensor is installed so that it can detect
these teeth passing by. When the camshaft rotates and the teeth pass by the CMP sensor, the magnet on the
CMP sensor creates a magnetic field and voltage is generated in the copper wire. When the crankshaft makes 2
rotation, voltage will be generated in the CMP sensor 3 times. The CKP sensor is roughly the same. When the
crankshaft makes 1 rotation, its 34 teeth pass by the CKP sensor and voltage is generated 34 times. The
camshaft rotates at half the speed of the crankshaft. Therefore, the CMP sensor generates voltage 3 times in the
time the crankshaft takes to make 2 rotations.

The Engine Control Module (ECM) detects generation of these voltages to locate the camshaft position, which
are used to indicate the cylinder.
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DTC No. DTC Detection Condition Trouble Area

*No camshaft position sensor signal to ECM during cranking
(2 trip detection logic)

«No camshalft position sensor signal to ECM with engine
speed 600 rpm or more (1 trip detection logic)

+*Open or short in camshaft position sensor circuit
+ Camshaft position sensor

+ Timing chain has jumped a tooth

While crankshatft rotates twice, camshaft position sensor signal [ *ECM

is input to ECM 12 times or more (1 trip detection logic)

P0340

PO341

G02641825

Fig. 128: DTC P0340 & P0341 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

If there is no signal from the camshaft position sensor even though the engine is revolving, or if the rotation of
the camshaft and the crankshaft is not synchronized, the ECM interprets this as a malfunction of the sensor.

MONITOR STRATEGY

MONITOR STRATEGY

P0340: CMP sensor range check

Related DTCs P0340: CMP/CKP misalignment

P0341: CMP sensor malfunction
Required sensors / components (Main) CMP sensor and VVT sensor
Required sensors / components (Related) CKP sensor
Frequency of operation Continuous
Duration 5 sec.

2 driving cycles: CMP sensor range check
Immediate: CMP/CKP misalignment and CMP malfunction
Sequence of operation None

MIL operation

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not present | None]

CMP Sensor Range Check (P0340):

TYPICAL ENABLING CONDITIONS (CMP SENSOR RANGE CHECK (P0340))
Starter ON

Minimal battery voltage while starter ON Less than 11V

CMP/CKP Misalignment and CMP Sensor Malfunction (P0340):

TYPICAL ENABLING CONDITIONS (CMP/CKP MISALIGNMENT AND CMP SENSOR
NMAI ELINCTION (P0OR4ANO))




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

Engine RPM 600 rpm or more
Starter OFF

TYPICAL MALFUNCTION THRESHOLDS
CMP Sensor Range Check (P0340):

TYPICAL MALFUNCTION THRESHOLDS (CMP SENSOR RANGE CHECK (P0340))
[cmP signal | No signal|

CMP/CKP Sensor Malfunction (P0340):

TYPICAL MALFUNCTION THRESHOLDS (CMP /CKP SENSOR MALFUNCTION (P0340))
[cMP and CKP phase Misaligned|

CMP Sensor Malfunction (P0341):

TYPICAL MALFUNCTION THRESHOLDS (CMP SENSOR MALFUNCTION (P0341))
CMP and CKP phase Misaligned
CMP signal per 2 revolutions crankshaft 12 CMP signals or more

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

CMP sensor voltage fluctuates when the camshaft rotates
CMP sensor signal 3 CMP signal per 1 revolution camshaft
3 CMP signals per 2 revolutions crankshaft

WIRING DIAGRAM

Refer to wiring diagram under DTC P0335, P0339: CRANKSHAFT POSITION SENSOR "A"™ CIRCUIT
MALFUNCTION/INTERMITTENT.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check resistance of camshaft position sensor.

CHECK:
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Measure the resistance between the terminals of the camshaft position sensor.

HINT:

In the above section, the terms "cold™ and "hot" refer to the temperature of the coils. "Cold" means
approximately -10 to 50°C (14 to 122°F). "Hot" means approximately 50 to 100°C (122 to 212°F).

C1
Camshaft Position Sensor

G02641826

Fig. 129: Identifying Camshaft Position Sensor Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK

Resistance:
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835 to 1,400 ohm at cold
1,060 to 1,645 ohm at hot
Reference: INSPECTION USING OSCILLOSCOPE

During cranking or idling, check the waveform between the terminals of the ECM connector.

ITEM AND CONTENTS

Item Contents
. CH1:G2+-NE-

Terminal CH2:NE+-NE-

Equipment Set 5V/DIV, 20ms/DIV
Condition During Cranking or idling

HINT:

The correct waveforms are as shown in the left.
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G02641827

Fig. 130: Signal Waveform Graph (Between Terminals G2+ & NE Of ECM Connector)
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Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

NG: Replace camshaft position sensor.
OK: Go To Next Step.

2. Check for open and short in wire harness between ECM and camshaft position sensor (see HOW
TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Go To Next Step.
3. Check camshaft position sensor installation.

Inspect the camshaft position sensor installation.

NG: Tighten sensor.
OK: Go To Next Step.
4. Inspect camshaft.

PREPARATION:

Remove the camshaft (see REMOVAL ).
CHECK:

Check the camshaft lobes.

NG: Replace camshatft.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0351, P0352, P0353, P0354: IGNITION COIL "A-D" PRIMARY/SECONDARY CIRCUIT
HINT:

These DTCs indicate a malfunction related to primary circuit.

o If DTC P0351 is displayed, check No. 1 ignition coil with igniter circuit.
o If DTC P0352 is displayed, check No. 2 ignition coil with igniter circuit.
o If DTC P0353 is displayed, check No. 3 ignition coil with igniter circuit.
o If DTC P0354 is displayed, check No. 4 ignition coil with igniter circuit.

CIRCUIT DESCRIPTION
A Direct Ignition System (DIS) is used on this vehicle.
The DIS is a 1-cylinder ignition system which ignites one cylinder with one ignition coil. In the 1-cylinder

ignition system, one spark plug is connected to the end of the secondary winding. High-voltage is generated in
the secondary winding and is applied directly to the spark plug. The spark of the spark plug passes from the
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center electrode to the ground electrode.

The ECM determines the ignition timing and outputs the ignition signals (IGTs) for each cylinder. Using the
IGT, the ECM turns on and off the power transistor inside the igniter, which switches on and off current to the
primary coil. When current to the primary coil is cut off, high-voltage is generated in the secondary coil and this
voltage is applied to the spark plugs to create sparks inside the cylinders. As the ECM cuts the current to the
primary coil, the igniter sends back the ignition confirmation signal (IGF) for each cylinder ignition to the

ECM

Y

ECM From Battery
Igniter €
No.1 Ignition Coil with Igniter
IGTH
Crankshaft K ﬁ% No. 1 Cylinder
Eosition | IGF1 —D>1<t—
ensor —
- gnition Coil SparkPlug =
IGT2 No. 2 Ignition No. 2 Cylinder
4 CoilwithIgniter |——P <G—
Camshaft =
Position >
Sensor - )
IGT3 § No. 3 Ignition No. 3 Cylinder
q Coil with Igniter > <|—_|_
?]\m; nSqi?::)rs IGT4 o— i No. 4 Ignition No. 4 Cylinder
ECT Sensori - Coil with Igniter .—_D 41
Throttle position sen- -
sor, etc)
TACH

GO2641828

'

To Tachometer

Fig. 131: Circuit Description - Ignition Coil

Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.




2005 Toyota RAV4

2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

DTC No. DTC Detection Condition Trouble Area
PO351 +Ignition system
PO352 +Open or short in IGF and IGT1 to 4 circuits from ignition coil
P03s3 No IGF signal to ECM while engine is running with igniter assy to ECM
«No. 1 to 4 ignition coils with igniter assy (primary ignition)
PO3s4
+ECM
GO2641829

Fig. 132: DTC P0351, P0352, P0353 & P0354 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

Ignition Coil with Igniter

IGT o ‘
- ignition coil
ECM IGF Igniter
Ignition signal M M A M -
(IGT)
Ignition Normal 1 ! ! !
confirmation .
signal (IGF)  Malfunction T -1
Circuit Open
Time

Y
G02641830

Fig. 133: Ignition Coil Communication Diagram With ECM

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

If the ECM does not receive the ignition confirmation signal (IGF) after sending the ignition signal (IGT), it
interprets this as a fault in the igniter and sets a DTC.

MONITOR STRATEGY

MONITOR STRATEGY

P0351: laniter (Cvlinder 1) malfunction
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P0352: Igniter (Cylinder 2) malfunction
Related DTCs P0353: Igniter (Cylinder 3) malfunction
P0354: Igniter (Cylinder 4) malfunction
Required sensors / components (Main) Igniter
Required sensors / components (Related) CKP sensor
Frequency of operation Continuous
Duration 0.256 sec.+ 4 sparks
MIL operation Immediate
Sequence of operation None
TYPICAL ENABLING CONDITIONS
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present None

Starter OFF or Engine RPM

1,500 rpm or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Ignition signal fail count

More than 2

Ignition fail count is as follows

When IGF should have returned despite sending IGT

COMPONENT OPERATING RANGE

TYPICAL MALFUNCTION THRESHOLDS

|IGF signal | Igniter outputs IGF signal when it receives IGT signal from ECM

WIRING DIAGRAM
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ECM

Driver Side J/B 110
Ignition Switch
2 5
2C 2G
B-R
Driver Side J/B
Engine Room J/B 17 3
- IG2
6= B-0 2E 2G
2
AM2 2
1 IG2 Relay 3 Ignition Coil and
IGN ) B-W Igniter No. 1
5 3
12
3 3 1G )} e
2T 9 G'Fj B-W W-B‘ Ignition Coil and
| Igniter No. 2
B-W
B-G B-W Y .
W-B |QN!IIOH Coil and
Igniter No. 3
2(F12
émwm W-B B-W
Ignition Coil and
W-8 igniter No. 4
FL Block B-W
B-w
Battery 1
L N1
I Noise Filter
T !W \ E?

Y
G02641831

Fig. 134: Wiring Diagram - Ignition Coil Circuit

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

IGF1

3

1GT2

IGT4

|
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Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check spark plug and spark of misfiring cylinder (see IGNITION SYSTEM ).
NG: Go to step 4.
OK: Go To Next Step.

2. Check for open and short in wire harness in IGF and IGT signal circuit between ECM and ignition
coil with igniter (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE ).

NG: Replace harness and connector.
OK: Go To Next Step.

3. Disconnect ignition coil with igniter connector and check voltage between terminal IGF1 of ECM
connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Disconnect the ignition coil with igniter connector.
c. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminal IGF1 of the ECM connector and body ground.
OK:

Voltage: 4.5t0 5.5V
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Y
G02641832

Fig. 135: Identifying Terminal IGF1 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM))
OK: Replace ignition coil with igniter.

Check for open and short in wire harness in IGT signal circuit between ECM and ignition coil with
igniter (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Go To Next Step.
Check voltage between terminals IGT1 to IGT4 of ECM connector and body ground.

PREPARATION:

Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).

CHECK:

Measure the voltage between terminals IGT1 to IGT4 of the ECM connector and the body ground when
the engine is cranked.
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OK:

Voltage: More than 0.1 V and less than 4.5V

IGT4 (+) IGT3 (+) E1(-)

’_.../
N

YIGF1 (+) IGT2 (+) IGT1 (+)

G02641833

Fig. 136: Identifying ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Reference: INSPECTION USING OSCILLOSCOPE

During cranking or idling, check the waveform between terminals IGT1 to IGT4 and E1, and IGF1 and
E1 of the ECM connector.

HINT:

The correct waveforms are as shown.
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IGT and IGF Signal Waveforms
T T 2V
Division

IGT A . Y.
(IGT1 to 4} + GND

IGF §
(IGF1)

4 L.

v . o « GND
20 msec./ Division

G02641834

Fig. 137: Signal Waveform Graph (Between Terminals IGT & IGF Of ECM Connector)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OK: Go To Next Step.
. Disconnect ignition coil with igniter connector and check voltage between terminals IGT1 to IGT4
of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Disconnect the ignition coil with igniter connector.

CHECK:

Measure the voltage between terminals IGT1 to IGT4 of the ECM connector and the body ground when
the engine is cranked.

OK:
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Voltage: More than 0.1 V and less than 4.5 V

IGT4 (+) IGT3 (+)

IGT2 (+) IGT1 (+)

Y
G02641835

Fig. 138: Identifying ECM Connector Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step.
. Check ignition coil with igniter power source circuit.

PREPARATION:
Disconnect the ignition coil with igniter connector.
CHECK:

Measure the voltage between terminal 1 of the ignition coil with igniter connector and the body ground
when the ignition switch is turned the to ON or START position.

OK:

Voltaage: 9 to 14 V
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=
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Y

G02641836

Fig. 139: Identifying Terminal 1 Of Ignition Coil
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair ignition coil with igniter power source circuit.

OK: Go To Next Step.

8. Check for open and short in are wire harness between ignition switch and ignition coil with igniter
(see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ignition coil with igniter.

DTC P0420: CATALYST SYSTEM EFFICIENCY BELOW THRESHOLD (BANK 1)
MONITOR DESCRIPTION

The ECM uses sensors mounted before and after the three-way catalyst (TWC) to monitor its' efficiency. The
first sensor, an air fuel ratio sensor (A/F sensor), sends pre-catalyst A/F ratio information to the ECM. The
second sensor, a heated oxygen sensor (O2S), sends post-catalyst information to the ECM. The ECM compares
these two signals to judge the efficiency of the catalyst and the catalyst's ability to store oxygen. During normal
operation, the TWC stores and releases oxygen as needed. The capacity to store oxygen results in a low
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variation in the post-TWC exhaust stream as shown below.

If the catalyst is functioning normally, the waveform of the heated oxygen sensor slowly switches between
RICH and LEAN.

If the catalyst is deteriorated, the waveform will alternate frequently between RICH and LEAN. As the catalyst
efficiency degrades, its ability to store oxygen is reduced and the catalyst output becomes more variable. When
running the monitor, the ECM compares sensor 1 signals (A/F sensor) over a specific amount of time to
determine catalyst efficiency. The ECM begins by calculating the signal length for both sensors (for the rear
oxygen sensor, the ECM uses the output voltage signal length).

If the oxygen sensor output voltage signal length is greater than the threshold (threshold is calculated based on

the A/F sensor signal length), the ECM concludes that the catalyst is malfunctioning. The ECM will turn on the
MIL and a DTC will be set.

Normal Catalyst

Waveform of A/F Sensor

Waveform of Heated Oxygen Sensor
before Catalyst

after Catalyst
35V 1.0V
3.0V 0S5V
- oV
10 sec. -
L £ £ ﬁ
="
Waveform ot A/JF Sensor ) Waveform of Heated Oxygen Sensor
before Catalyst Deteriorated Catalyst 4o Catalyst
™ NI
E oV
v i 10 sec. —

G02641837

Fig. 140: A/F Sensor Waveform Graph (Before & After Catalyst/After Catalyst)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Heated Oxygen Sensor Signal Length

G02641838

Signal Length

Sensor
Output
Voltage

Time

Fig. 141: Heated Oxygen Sensor Signal Length Graph

Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

DTC No.

DTC Detection Condition

Trouble Area

P0420

After engine and catalyst are warmed up, and while vehicle is
driven within set vehicle and engine speed waveform of heated
oxygen sensor (bank 1 sensor 2) alternates frequently be-
tween RICH and LEAN (2 trip detection logic)

*Gas leakage in exhaust system

+ AJF sensor (bank 1 sensor 1)

»Heated oxygen sensor (bank 1 sensor 2)
* Three-way catalytic converter (Exhaust manifold)

G02641839

Fig. 142: DTC P0420 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0420: Catalyst deterioration

Required sensors / components

(Main) Catalyst
Required sensors / components AJF sensor, Rear HO2S, IAT sensor, MAF meter, CKP sensor,
(Related) ECT sensor
Frequency of operation Once per driving cycle
Duration

150 sec. (30 sec. x 5)

MIL operation

2 driving cycles

Sequence of operation

None

TYPICAL ENABLING CONDITIONS




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

ENGINE ENABLING CONDITION

The monitor will run whenever the following DTCs
are not present

See PRE-CHECK

Accumulated time that the following conditions are 30 sec.
met

Battery voltage 11V or more
IAT -10 °C (14°F) or more
Idle OFF
MAF 8 to 35 g/sec.
RPM Less than 4,500 RPM
ECT 75° C (167°F) or more

Estimated catalyst temperature

Up stream catalyst: 550 to 900°C (1,022 to 1,652°F)

Estimated catalyst temperature

Down stream catalyst: 550 to 900°C (1,022 to

1,652°F)
Fuel system status Closed Loop
AF sensor voltage 3to35V
TYPICAL MALFUNCTION THRESHOLDS
TYPICAL MALFUNCTION THRESHOLDS
. e 5 times (M/T)
Number that the following condition is set: 4 times (A/T)

Rear HO2S locus length 30V

35 V or more (M/T) (Varies with A/F sensor locus length)

or more (A/T) (Varies with A/F sensor locus length)

MONITOR RESULT

Refer to PRE-CHECK for detailed information.

MONITOR RESULT

TEST . Conversion . Standard

D Description of TEST DATA Eactor Unit Value
Ratio of rear HO2S (bank 1) locus length and criteria Multiply by

%01 locus length of bank 1 catalyst 0.0078 N/A Lorless

CONFIRMATION ENGINE RACING PATTERN
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Engine Speed
© (@ .

3,000 rpm A----======-==--=m-e--- (G- [ ]

2,000 rpM e mm e e I
b

Idling 1@ ) (¢ |
Ignition Switch OFF Time
Warmed up 3 min. or so 2sec. | 2 sec,
Check

Go2641841

Fig. 143: Confirmation Engine Speed Graph

Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

a.
b.

Connect the hand-held tester or OBD Il scan tool to the DLC3.

Start the engine and warm it up with all the accessories switched OFF until the engine coolant
temperature is stable.

Race the engine at 2,500 to 3,000 RPM for about 3 minutes.

When racing the engine at 3,000 RPM for 2 seconds and 2,000 RPM for 2 seconds alternately, check the
waveform of the heated oxygen sensor (bank 1 sensor 2).

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1.

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

HINT:
If any other codes besides P0420 are output, perform the troubleshooting for those DTCs first.

YES: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
NO: Go To Next Step.

Check gas leakage in exhaust system.
NG: Repair or replace.

OK: Go To Next Step.
Check A/E cencar (bank 1 cencor 1) (cee INSPECTION )
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NG: Replace A/F sensor.
OK: Go To Next Step.
4. Check heated oxygen sensor (bank 1 sensor 2) (see INSPECTION ).
NG: Replace heated oxygen sensor.
OK:

Replace the front and rear three-way catalytic converter in bank malfunction is detected.
HINT:
Hand-held tester only:

The following procedure enables a technician to identify a trouble area if there is a malfunction in both
front A/F sensor or rear heated oxygen sensor other than the catalyst converter, or the malfunction that
indicates the actual air-fuel ratio extremely RICH or LEAN.

It is possible the malfunctioning area can be found using the ACTIVE TEST A/F CONTROL operation.
The A/F CONTROL operation can determine if the A/F sensor, heated oxygen sensor or other potential
trouble areas are malfunctioning or not.

Perform ACTIVE TEST A/F CONTROL operation.
HINT:
The A/F CONTROL operation lowers the injection volume 12.5% or increases the injection volume 25%.

Connect the hand-held tester to the DLC3 on the vehicle.
Turn the ignition switch ON.
Warm up the engine with the engine speed at 2,500 RPM for approximately 90 seconds.

Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / A/F
CONTROL.

5. Perform the A/F CONTROL operation with the engine idle (press the right or left button).

M wn e

Result:
Heated oxygen sensor reacts in accordance with increase and decrease of injection volume
+25% --> rich output: More than 0.5V

-12.5% --> lean output: Less than 0.4 V

NOTE: However, there is a few second delay in the sensor 1 (front sensor) output. &
there is about 20 seconds delay in the sensor 2 (rear sensor).
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i Output voltage of A/F sensor Output voltage of heated oxygen Main suspect
(sensor 1) sensor (sensor 2) trouble area
Injection volume Injection volume
+25% + ___ - F +25% ’ ___ -
-125% -12.5%
Case 1
Output voltage Output voltage
| Morethan 3.35V f Morethan 0.55V —/U
| Lessthanz.ov Lok Lessthan 0.4V OK
Injection volume Injection volume
+25% & _ [ R +25% & _ . [ '' [ __ I '' -
12.5% +_I_I_f_ -12.5% + AJF sensor
Case 2 (AJF sensor, heater,
Output voltage Output voltage AJF sensor circuit)
Almost NG Morethan 0.55V _/—\_/—
No reaction Lessthan 0.4V — OK
Injection volume Injection volume
25% B 1. +25% M. _ ..
125% +___J— [ 12.5% + | { Heated oxygen sensor
(heated oxygen sensor,
Case 3 Output voltage Output voltage heater, hea'.?d oxygen
Morethan3dsV —7] [ oK Almost NG | Sensor circuit)
Lessthan3.0V Noreagtion —
Injection volume Injection volume ‘
+25% + +25% ’ NN Extremely rich or lean of
_12.5% _fLI_ -12.5% the actual air-fuel ratio
Case 4 (Injector, fuel pressure,
Output voltage Output voltage gas leakage in exhaust
Almost NG Almost NG | system, etc)
; No reaction Noreaction
]
G02641842

Fig. 144: A/F Sensor Output VVoltage Graph (Sensor 1/Sensor 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The following A/F CONTROL procedure enables a technician to check and graph the voltage output of the
heated oxygen sensors (sensor 1 and 2).

For displaying the graph indication, enter "ACTIVE TEST / A/[F CONTROL / USER DATA" then select "AFS
B1S1 and O2S B1S2" by pressing "YES" button and push "ENTER" button before pressing "F4" button.

DTC P0441, P0446, P2418: EVAPORATIVE EMISSION CONTROL SYSTEM INCORRECT PURGE
FLOW/VENT CONTROL CIRCUIT/VALVE CONTROL CIRCUIT/OPEN

CIRCUIT DESCRIPTION

The vapor pressure sensor, Canister Closed Valve (CCV), 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.
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DTCs P0441, P0446 and P2418 are recorded in the ECM when evaporative emissions leak from the
components within the dotted line in Fig. 1 below, or when there is a malfunction in both the EVAP VSV and
pressure switching valve, or in the vapor pressure sensor itself.

Fig. 1

ECM

——

Vapor Pressure
Sensor

||

Pressure
Switching Fuel Tank Over

Valve (1)  Fill Check Valve
@
\::>< (10)

_l—\__._l
- & L] /

Charcoal Canister Fuel Tank

1

:| ®)
|_

P
GO2641843

Fig. 145: System Diagram - Evaporative Emission Control System (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Open _ Open
cev I Closed
Closed Open {
Pressure Switching Valve I_ P . | Closed
Open Gross Leak

| | Closed / (P0455)
EVAP VSV Closed | ose

PO
/__ " / 456

== L A iae="" Pressure

(ex. Fuel tank VP .+ Switching
cap loose) — _+“ Valve Open
(ex. Disconnecti ; ; a=—- Malfunction

of vacuum hose) (P2418)

\ | PO44t, PO4dS, ! 5 o
P04S5, P2418 | PO442, PO4SE P0446 P2418
Cold Start ECT/IAT near -" Negative 1 ITank & Camster CCV 5 Pressure
same temperature Pressure Leak Check Testing  Switching
p Introduction Valve Testing
GO2641844

Fig. 146: System Diagram - Evaporative Emission Control System (2 Of 2)
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Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC No. DTC Detecting Condition Trouble Area

Pressure in charcoal canister and fuel tank does not drop | » Fuel tank cap incorrectly installed
during purge control (2 trip detection logic) +Fuel tank cap cracked or damaged

PO441 i
During purge cut-off, pressure is very low compared with *Vacuum hose cracks, punctured, blocked, damaged or dis-
atmospheric pressure (2 trip detection logic) f’“;’_‘ec;?d ({1, 2), (3}, (4), (5). (B}, (7). (B), (9), (10) and (11)

in Fig.

Nao rising in the fuel tank pressure when commanding the |, Open or short in vapor pressure sensor circuit
CCV open after an EVAP leak test +Vapor pressure sensor

P0446 A high negative pressure (vacuum) does not occur inthe | *Open or short in EVAP VSV circuit
system when commanding the EVAP VSV open with the | *EVAP VSV
CCV close +Open or short in CCV circuit
No change in the fuel tank h aingthe | SV

o change in _e ueltank pressure when commanding the +Open or short in VSV circuit for pressure switching valve
pressure switching valve for the check after the EVAP leak P -
*Pressure switching valve

P2418 test +Fuel tank cracked, punciured or damaged
A high negative pressure (vacuum) does not occur inthe | « Charcoal canister is cracked, punctured or damaged
system when commanding the EVAP VSV open and CCV | « Fuel tank over fill check valve cracked or damaged
close with the pressure switching valve open «ECM

G02641845

Fig. 147: DTC P0441, P0446 & P2418 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

Typical DTC output of each trouble is shown below.

Trouble Typical DTC output (*)
Small Leak FP0442 and/or PO456
Medium Leak (ex: vacuum hose loose) PO455
Large Leak (ex: fuel tank cap loose) P0441, P0446, P0455 and P2418
Open Malfunction P0O441

Pressure Switching

EVAPVSY Close Malfunction PO441, P0442, P0446 and P2418
Open Malfunction PO441, P0442, P0O446 and P2418
cov Close Malfunction PO446
Open Malfunction P2418

Close Malfunction

P0441. P0442, P0455 and P2418

* ECM may output some other DTCs combinations.

GO2641846

Fig. 148: Evaporative Emissions Trouble DTC Output Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

P0441

The ECM checks for a "stuck closed" malfunction in the EVAP VSV by commanding the EVAP VSV to open
with the CCV closed. If a high negative pressure is not developed in the fuel tank, the ECM determines that the
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EVAP VSV remains closed. The ECM will turn on the MIL and seta DTC.

The ECM checks for EVAP VSV "stuck open” fault by commanding both the valves (EVAP VSV and CCV) to
close when the fuel tank is at atmospheric pressure. If the fuel tank develops a high negative pressure at the
early stage of this test, the ECM determines that the EVAP VSV is stuck open.

The ECM will turn on the MIL and seta DTC.

P0446

If a malfunction is detected in the EVAP VSV, the CCV and the VSV for bypass valve; the ECM will
illuminate the MIL and seta DTC.

This portion of the EVAP diagnosis system checks the following EVAP system malfunctions:
a. CCV stuck closed:
The ECM checks for a CCV "stuck closed” malfunction by commanding the CCV to open after an EVAP
leak test. If the fuel tank pressure does not rise (lose vacuum), the ECM determines that the CCV is stuck
closed. The ECM will turn on the MIL and seta DTC.
b. EVAP VSV (Purge line to intake manifold) stuck closed:
The ECM checks for a "stuck closed" malfunction in the EVAP VSV by commanding EVAP VSV to
open with the CCV closed. If a high negative pressure is not developed in the fuel tank, the ECM
determines that the EVAP VSV remains closed. The ECM will turn on the MIL and seta DTC.
P2418
a. Pressure switching valve stuck open:
The ECM checks for a pressure switching valve "stuck open™ malfunction by commanding the pressure
switching valve to close after an EVAP leak test. If the fuel tank pressure does not change, the ECM
determines that the pressure switching valve is malfunctioning. The ECM will turn on the MIL and set a
DTC.
If EVAP VSV "stuck closed” malfunction is detected, the ECM will also store this DTC (P2418).

b. When EVAP VSV (Purge line to intake manifold) stuck closed is detected, the pressure switching valve
malfunction DTC is also stored.

MONITOR STRATEGY

MONITOR STRATEGY

P0441: EVAP VSV stuck open
P0441: EVAP VSV stuck close
P0442: EVAP leak (0.04 inch)
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Related DTCs

P0446: CCV stuck open
P0446: CCV stuck close
P0455: EVAP gross leak

P0456: EVAP leak (0.02 inch)
P2418: Bypass VSV malfunction

Required sensors / components Bypass VSV, CCV, EVAP canister, EVAP hose, Fuel cap, Fuel tank

(Main) and EVAP VSV
?ng‘;'tgif)' sensors / components ECT, FTP, IAT, MAF and VSS (Vehicle Speed Sensor)
Frequency of operation Once per driving cycle
Duration Within 60 sec.
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are
not present

See PRE-CHECK

Battery voltage

11V

Altitude

7,870 ft. (2,400 m) or less

IAT

10 °C (50°F) or more

IAT at engine start

10 to 32°C (50 to 90°F)

ECT at engine start

10 to 32°C (50 to 90°F)

Difference between engine start IAT and engine start
ECT

-7t011.1°C (-13 to 20°F)

Purge VSV, CCV and bypass VSV

No active test by scan tool

Time after engine start

5 sec. to 50 min.

Vehicle speed

Minimal change

Fuel slosh No sloshing, i.e. fairly smooth road
MAF No great change
FTP change Minimal change
ETP Less than -19.5 mmHg (-2.6 kPa) [Less than

740.5 mmHg]

Fuel tank level

Less than 90%

Number of "negative pressure introduction™ in this
driving cycles

Within 8 times

TYPICAL MALFUNCTION THRESHOLDS

EVAP VSV Stuck Closed (P0441):

TYPICAL MALFUNCTION THRESHOLDS (EVAP VSV STUCK CLOSED (P0441))
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FTP change during "negative pressure introduction™ Less than 7 mmHg (0.933kPa)|

EVAP VSV Stuck Open (P0441):

TYPICAL MALFUNCTION THRESHOLDS (EVAP VSV STUCK OPEN (P0441))
[FTP 14 sec. after leak check | -28 mmHg (-3.73 kPa) [Less than 732 mmHg]|

CCV Stuck Closed (P0446):

TYPICAL MALFUNCTION THRESHOLDS (CCV STUCK CLOSED (P0446))
[FTP change when CCV is commanded to open after EVAP leak check|-4.5 to 4.5 mmHg (-0.6 to 0.6 kPa)|

CCV Stuck Open (P0446):

TYPICAL MALFUNCTION THRESHOLDS (CCV STUCK OPEN (P0446))
[Purge VSV stuck closed | Detected|

Bypass VSV Malfunction (P2418):

TYPICAL MALFUNCTION THRESHOLDS (BYPASS VSV MALFUNCTION (P2418))

Either of the following conditions is met

Purge VSV stuck closed Detected
FTP change when bypass VSV is commanded to close after EVAP leak -4.5t0 4.5 mmHg (-0.6 to 0.6
check kPa)

EVAP Leak (0.04 inch) (P0442):

TYPICAL MALFUNCTION THRESHOLDS (EVAP LEAK (0.04 INCH)(P0442)))
All of the following conditions are met:

FTP increase for 5 sec. from -20 mmHg (-2.67 kPa)
[740 mmHg]

FTP increase for 5 sec. from -15 mmHg (-2 kPa) [745
mmHg]

More than 1.5 mmHg (0.2 kPa)

More than 1.5 mmHg (0.2 kPa)

Less than - 18 mmHg (-2.4 kPa) [More than 742
mmHg]

Minimum FTP after "negative pressure introduction™

EVAP Leak (0.02 inch) (P0456):

TYPICAL MALFUNCTION THRESHOLDS (EVAP LEAK (0.02 INCH)(P0456)))
All of the following conditions are met:
FTP increase for 5 sec. from -20 mmHg (-2.67 kPa) [740 mmHg] More than 0.5 mmHg (0.67 kPa)
FTP increase for 5 sec. from -15 mmHg (-2 kPa) [745 mmHg] More than 0.5 mmHg (0.67 kPa)
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EVAP Gross Leak (P0455):

TYPICAL MALFUNCTION THRESHOLDS (EVAP GROSS LEAK (P0455))

All of the following conditions are met:

FTP increase for 5 sec from -15 mmHg (-2 kPa) [745 mmHg]

More than 1.5 mmHg (0.2 kPa)

MONITOR RESULT

Refer to PRE-CHECK for detailed information.

EVAP VSV Stuck Close:

MONITOR RESULT (EVAP VSV STUCK CLOSE)

TEST " Conversion .
D Description of TEST DATA Eactor Unit Standard Value
FTP change "during negative pressure Multiply by Malfunction

$02/381 introduction”* 0.00156  |MMHO thresholds

CCV Stuck Close:

MONITOR RESULT (CCV STUCK CLOSE)

-II-DE ST Description of TEST DATA Conversion Factor Unit | Standard Value
FTP change when CCV is commanded to | Multiply by 0.0458 minus Malfunction

$02/385 open after EVAP leak check 2.930 mmHg mmHg thresholds

Bypass VSV Malfunction:

MONITOR RESULT (BYPASS VSV MALFUNCTION)

-II-DE ST Description of TEST DATA Conversion Factor Unit | Standard Value

$02/ FTP change when bypass VSV is Multiply by 0.0458 mmH Malfunction

$86 commanded to close after EVAP leak check| minus 2.930 mmHg g thresholds

EVAP Leak (0.04 inch) and EVAP Gross Leak:

MONITOR RESULT (EVAP LEAK (0.04 INCH) AND EVAP GROSS LEAK)

TEST Description of TEST DATA Conversion Unit Standard Value
ID Factor

FTP increase after negative pressure Multiply by Malfunction
$02/304 introduction* 0.0458 mmHg thresholds

EVAP Leak (0.02 inch):

MONITOR RESULT (EVAP LEAK (002 INCH))
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TEST L Conversion .

D Description of TEST DATA Eactor Unit Standard Value
FTP increase after "negative pressure Multiply by Malfunction

$02/%05 introduction”* 0.0458 mmHg thresholds

HINT:

*: The ECM operates the actuators as the following chart when the EVAP system is being monitored.

EVAP SYSTEM CONDITION AND EVAP VSV CCV BYPASS VSV POSITION

EVAP System Condition E\ys'i‘/P CcCcv B\B;E%SS EVAP (FTP) Pressure
Before "Qegative pressure Closed Open Closed Positive
introduction” (OFF) (OFF) (OFF)
During "negative pressure Open Closed Open Intake manifold pressure is being
introduction (ON) (ON) (ON) applied to EVAP system
After "ne_gative pressure Closed Open Open Negative
introduction” CCV testing (OFF) (OFF) (ON)
After "ne_gative pressure _ Closed Open Closed Negative
introduction” Bypass VSV testing (OFF) (OFF) (OFF)

WIRING DIAGRAM
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Fig. 149: Wiring Diagram - Evaporative Emission Control System Circuit

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

e |f DTC P0441 (Purge Flow), P0446 (CCV), P2418 (Pressure Switching Valve) or P0451 (Evaporative
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Pressure Sensor) is output with DTC P0442, P0455 or P0456, first troubleshoot DTC P0441, P0446 or
P0451. If no malfunction is detected, troubleshoot DTC P0442, P0455 or P0456 next.

o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

o 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. Check that fuel tank cap meets OEM specification.
NG: Replace it with a cap that meets OEM specification.
OK: Go To Next Step.
2. Check that fuel tank cap is correctly installed.
NG: Correctly install fuel tank cap.
OK: Go To Next Step.
3. Check fuel tank cap (see INSPECTION ).
NG: Replace fuel tank cap.
OK: Go To Next Step.
4. Check filler neck for damage.

PREPARATION:

Remove the fuel tank cap.

CHECK:

Visually check the filler neck for damage.
Reinstall the fuel tank cap.

NG: Replace filler pipe.
OK: Go To Next Step.
5. Check purge flow.

PREPARATION:

a. Connect the hand-held tester to the DLC3.

b. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST mode on the
hand-held tester.

c. Disconnect the EVAP VSV vacuum hose from the charcoal canister.
d. Start the enaine.
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e. Select the item EVAP VSV (ALON) / ALL in the ACTIVE TEST and operate the EVAP VSV
(press the right or left button).

G02641848

Fig. 150: Checking Purge Flow
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:

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

OK:

VSV is ON:

Disconnected hose applies suction to your finger.
VSV is OFF:

Disconnected hose applies no suction to your finger.
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OK: Go to step 9.
NG: Go To Next Step.

6. Check vacuum hose between intake manifold and EVAP VSV, and EVAP VSV and charcoal
canister.

CHECK:

a. Check that the vacuum hose is connected correctly.

b. Check the vacuum hose for looseness and disconnection.

c. Check the vacuum hose for cracks, puncture, damage and blockage.
NG: Repair or replace vacuum hose.
OK: Go To Next Step.

7. Check operation of EVAP VSV (see INSPECTION ).

NG: Replace EVAP VSV.
OK: Go To Next Step.

8. Check for open and short in wire harness between EFI main relay and EVAP VSV, and EVAP
VSV and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
9. Check CCV.

PREPARATION:

a. Disconnect the CCV vacuum hose from the charcoal canister.
b. Turn ON the ignition switch. Push the hand-held tester main switch.

. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST mode on the
hand-held tester.

d. Select the item CAN CTRL VSV / ALL inthe ACTIVE TEST and operate the CAN CTRL VSV
(press the right or left button).
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P
G02641849

Fig. 151: Checking CCV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:

When the VSV is operated by the hand-held tester, check whether or not air flows from port E to F.
OK:

VSV is ON:

Air does not flow from port E to port F.

VSV is OFF:

Air from port E flows out through port F.

OK: Go to step 13.
NG: Go To Next Step.
10. Check vacuum hose between CCV and charcoal canister.
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11.

12.

13.

CHECK:

a. Check that the vacuum hose is connected correctly.

b. Check the vacuum hose for looseness and disconnection.

c. Check the vacuum hose for cracks, puncture, damage and blockage.
NG: Repair or replace vacuum hose.
OK: Go To Next Step.

Check operation of CCV (see INSPECTION ).

NG: Replace CCV.
OK: Go To Next Step.

Check for open and short in wire harness between EFI main relay and CCV, and CCV and ECM
(see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check pressure switching valve.

PREPARATION:

a. Turn ON the ignition switch. Push the hand-held tester main switch.

b. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST mode on the
hand-held tester.

c. Select the item TANK BYPASS VSV / ALL in the ACTIVE TEST and operate the TANK
BYPASS VSV (press the right or left button).
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Fig. 152: Checking Pressure Switching Valve
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:

When the VSV is operated by the hand-held tester, check whether or not air flows from port E to F.
OK:

VSV is ON:

Air from port E flows out through port F.

VSV is OFF:

Air does not flow from port E to port F.

OK: Go to step 16.
NG: Go To Next Step.

14. Check operation of pressure switching valve (see INSPECTION ).
NG: Replace pressure switching valve.
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OK: Go To Next Step.

15. Check for open and short in wire harness between EFI main relay and pressure switching valve,
and pressure switching valve and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

16. Check whether hose close to fuel tank has been modified, and whether there are signs of any
accident near fuel tank.

CHECK:
Check the following parts for cracks, deformation and loose connection:

e Fuel tank
o Fuel tank filler pipe
e Hoses and tubes around fuel tank
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Fig. 153: Identifying Fuel Tank Filler Pipe Hoses & Tubes
Courtesy of TOYOTA MOTOR SALES, U.S.A.. INC.
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17.

18.

19.

NG: Repair or replace evaporative emission leak part.
OK: Go To Next Step.

Check vacuum hoses between vapor pressure sensor and fuel tank, and charcoal canister and VSV
for pressure switching valve.

CHECK:

a. Check that the vacuum hose is connected correctly.
b. Check the vacuum hose for looseness and disconnection.
c. Check the vacuum hose for cracks, puncture and damage.
NG: Repair or replace vacuum hose.
OK: Go To Next Step.
Check hose and tube between fuel tank and charcoal canister.

CHECK:

a. Check the connection between the fuel tank and fuel EVAP pipe, fuel EVAP pipe and under-floor
fuel tube, and under-floor fuel tube and charcoal canister.

b. Check the hose and tube for cracks, puncture and damage.
NG: Repair or replace hose and tube.
OK: Go To Next Step.
Check voltage between terminals VC and E2 of ECM connector.

CHECK:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminals VVC and E2 of the ECM connector.
OK:

Voltage: 45t0 5.5V
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Fig. 154: Identifying Terminals VC & E2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step.
20. Check voltage between terminals PTNK and E2 of ECM connectors.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminals PTNK and E2 of the ECM connectors.

1. Disconnect the vacuum hose from the vapor pressure sensor.

2. Using the MITYVAC (hand-held vacuum pump), apply a vacuum of 4.0 kPa (30 mmHg, 1.18
in.Hg) to the vapor pressure sensor.
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NOTE: The vacuum applied to the vapor pressure sensor must be less than 66.7
kPa (500 mmHg, 19.7 in.Hg).

OK:

1. Voltage: 2910 3.7V
2. Voltage: 0.5V or less




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

Disconnect

G02641853

Fig. 155: Disconnecting Vacuum Hose From Vapor Pressure Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 22.
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NG: Go To Next Step.

21. Check for open and short in wire harness between vapor pressure sensor and ECM (see HOW TO
USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
22. Check fuel tank over fill check valve.

NG: Replace fuel tank over fill check valve.

OK: Go To Next Step.
23. Check fuel tank.

NG: Replace fuel tank.

OK: Go To Next Step.
24. Check charcoal canister for cracks and damage.

NG: Replace charcoal canister.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OBD 11 scan tool (excluding hand-held tester):

1. Check that fuel tank cap meets OEM specification.
NG: Replace it with a cap that meets OEM specification.
OK: Go To Next Step.
2. Check that fuel tank cap is correctly installed.
NG: Correctly install fuel tank cap.
OK: Go To Next Step.
3. Check fuel tank cap (see INSPECTION ).
NG: Replace fuel tank cap.
OK: Go To Next Step.
4. Check filler neck for damage.

PREPARATION:

Remove the fuel tank cap.

CHECK:

Visually check the filler neck for damage.

NG: Replace filler pipe.
OK: Go To Next Step.

5. Check whether hose close to fuel tank has been modified, and whether there are signs of any
accident near fuel tank or charcoal canister.
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CHECK:
Check the following parts for cracks, deformation and loose connection:

o Fuel tank

¢ Charcoal canister

o Fuel tank filler pipe

o Hoses and tubes around fuel tank and charcoal canister

Y|P

Y
G02641854

Fig. 156: Identifying Hoses & Tubes Around Fuel Tank & Charcoal Canister
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair or replace evaporative emissions leak part.
OK: Go To Next Step.

Check vacuum hoses between vapor pressure sensor and fuel tank, charcoal canister and pressure
switching valve, and pressure switching valve and charcoal canister.

CHECK:
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10.

11.

a. Check that the vacuum hose is connected correctly.
b. Check the vacuum hose for looseness and disconnection.
c. Check the vacuum hose for cracks, puncture and damage.
NG: Repair or replace vacuum hose.
OK: Go To Next Step.
Check hose and tube between fuel tank and charcoal canister.

CHECK:

a. Check the connection between the fuel tank and fuel EVAP pipe, fuel EVAP pipe and under-floor

fuel tube and under-floor fuel tube and charcoal canister.
b. Check the hose and tube for cracks, hole and damage.
NG: Repair or replace hose and tube.
OK: Go To Next Step.
Check vacuum hoses ((5), (6), (7), (8) and (9) in Fig. 1 in circuit description).

CHECK:

a. Check that the vacuum hose is connected correctly.

b. Check the vacuum hose for looseness and disconnection.

c. Check the vacuum hose for cracks, puncture, damage, and blockage.
NG: Repair or replace vacuum hose.
OK: Go To Next Step.

Check EVAP VSV connector, CCV connector, pressure switching valve connector and vapor
pressure sensor connector for looseness and disconnection.

NG: Repair or connect VSV or sensor connector.
OK: Go To Next Step.
Check charcoal canister (cracks, puncture and damage).
NG: Check and replace charcoal canister.
OK: Go To Next Step.
Check voltage between terminals VC and E2 of ECM connector.

CHECK:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

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

Voltage: 45t0 5.5V

Y
G02641855

Fig. 157: Identifying Terminals VC & E2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step.
12. Check voltage between terminals PTNK and E2 of ECM connectors.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals PTNK and E2 of the ECM connectors.
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1. Disconnect the vacuum hose from the vapor pressure sensor.

2. Using the MITYVAC (hand-held vacuum pump), apply a vacuum of 4.0 kPa (30 mmHg, 1.18
in.Hg) to the vapor pressure sensor.

NOTE: The vacuum applied to the vapor pressure sensor must be less than 66.7
kPa (500 mmHg, 19.7 in.HQ).

OK:

1. Voltage: 29t03.7V
2. Voltage: 0.5V or less
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Fig. 158: Disconnecting Vacuum Hose From Vapor Pressure Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 14.
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13.

14.

NG: Go To Next Step.

Check for open and short in wire harness between vapor pressure sensor and ECM (See HOW TO
USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace vapor pressure sensor.
Check EVAP VSV.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Check the VSV function.

1. Connect terminal PRG of the ECM connector and body ground (ON).
2. Disconnect terminal PRG from the body ground (OFF).

OK:
1. VSVis ON:
Air from port E flows out through port F.
2. VSV is OFF:

Air does not flow from port E to port F.
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Fig. 159: Checking EVAP VSV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 17.
NG: Go To Next Step
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15.

16.

17.

Check operation of EVAP VSV (see INSPECTION ).
NG: Replace EVAP VSV.
OK: Go To Next Step.

Check for open and short in wire harness between EFI main relay and EVAP VSV, and EVAP
VSV and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check CCV.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Check the VSV function.

1. Connect terminal CCV of the ECM connector and body ground (ON).
2. Disconnect terminal CCV from the body ground (OFF).

OK:

VSV is ON:

Air does not flow from port E to port F.
VSV is OFF:

Air from port E flows out through port F.
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G02641858

Fig. 160: Checking CCV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 20.
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18.

19.

20.

NG: Go To Next Step.

Check operation of CCV (see INSPECTION ).
NG: Replace CCV.
OK: Go To Next Step.

Check for open and short in wire harness between EFI main relay and CCV, and CCV and ECM
(see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check pressure switching valve.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Check the VSV function.

1. Connect terminal TBP of the ECM connector and body ground (ON).
2. Disconnect terminal TBP from the body ground (OFF).

OK:
1. VSVis ON:
Air from port E flows out through port F.
2. (2)VSV is OFF:

Air does not flow from port E to port F.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

SV is OFF

< m

Air | VSVis ON  Air

:

G02641859




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

21.

22.

23.

24,

Fig. 161: Checking Pressure Switching VValve

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 23.
NG: Go To Next Step.
Check operation of pressure switching valve (see INSPECTION ).
NG: Replace pressure switching valve.
OK: Go To Next Step.

Check for open and short in harness and connector between EFI main relay and pressure switching
valve, and pressure switching valve and ECM (see HOW TO USE THE DIAGNOSTIC CHART
AND INSPECTION PROCEDURE).

NG: Repair or replace harness or connector.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check the fuel tank over fill check valve (see INSPECTION ).

NG: Replace fuel tank over fill check valve or fuel tank.

OK: Go To Next Step.
Check fuel tank (see INSPECTION ).

NG: Replace fuel tank.

OK: It s likely that vehicle user did not properly close fuel tank cap.

DTC P0442, P0455, P0456: EVAPORATIVE EMISSION CONTROL SYSTEM LEAK DETECTED
(SMALL LEAK/GROSS LEAK/VERY SMALL LEAK)

CIRCUIT DESCRIPTION

The vapor pressure sensor, CCV and 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 P0442, P0455 or P0456 is recorded in the ECM when evaporative emissions leak from the components
within the dotted line in Fig. 1 below, or when the vapor pressure sensor malfunctions.
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Fig. 162: System Diagram - Evaporative Emission Control System (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Fig. 163: System Diagram - Evaporative Emission Control System (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:
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Refer to DTC P0441, P0446, P2418: EVAPORATIVE EMISSION CONTROL SYSTEM INCORRECT
PURGE FLOW/VENT CONTROL CIRCUIT/VALVE CONTROL CIRCUIT/OPEN.

DTC No. DTC Detection Condition Trouble Area
+Hose or tube cracked, puncture, damaged or loose seal ((3)
Po4g2 After negative pressure introduction has been completed, if or(9) inFig. 1)
pressure in EVAP systemn sharply increases. + Fuel tank cap incorrectly installed

*Fuel tank cap cracked or damaged

*Vacuum hose cracked, punctured, blocked, damaged or dis-
connected ("1,2,4,56,7,8,10 and 11" in Fig. 1 in the circuit
description)

*Fuel tank cracked, punctured or damaged

+Charcoal canister cracked, punctured or damaged

+Open or short in vapor pressure sensor circuit

If pressure in EVAP system slightly increase while ECM per- | «+\apor pressure sensor

forms leak check. «Fuel tank over fill check valve cracked or damaged

*ECM

When negative pressure introduction fuel tank pressure does

P04s5 not decrease in -3.4 kPa (-26 mmHg, -1.00 in.Hg) or less.

P0456

GO2641862

Fig. 164: DTC P0442, P0455 & P0456 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

Typical DTC output of each trouble is shown below.

Trouble Typical OTC output (*)
Small Leak P0442 and/or PO456
Medium Leak {ex: Vacuum hose loose) PO455
Large Leak (ex: Fuel tank cap loose) P0441, P0446, P0455 and P2418
Open Malfunction PO441
EVAP VSV Close Malfunction F0441, PO446, PO455 and P2418
Open Malfunction P0441, P0446, POASS and P2418
cev Close Malfunction PQO446
Open Malfunction P2418
Pressure Switching Valve Close Malfunction P0441, P0446, P0455 and P2418
*: ECM may output some other DTC combinations.

G02641863

Fig. 165: Evaporative Emissions DTC Output Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

A leak in the evaporative emission system directs the ECM to set DTC P0442, P0455 or P0456.

The ECM checks for leaks in the system by introducing a high negative pressure (vacuum) from the intake
manifold by commanding the EVAP VSV to open while the CCV (vent) is closed. After sufficient time has
elapsed, the fuel tank should have developed a high negative pressure (vacuum) and the EVAP VSV should be
cloced The FCM then maonitore the nrecerire-rice (lnce of vacinim) in the fiiel tank |f the nrecerire ricec t0N
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rapidly, the ECM concludes that the system has a leak. The ECM will turn on the MIL and seta DTC.
The ECM sets the following DTCs for small and large leaks:

1. DTC P0442 is set when the internal fuel tank pressure has a large increase and the EVAP system has a
small leak.

2. DTC P0455 is set when the EVAP system has a very large leak. Even though the ECM sends a signal to
the EVAP VSV (when CCV is closed) to create a vacuum, the internal fuel tank pressure does not
decrease beyond a specified level.

3. DTC P0456 is set when the internal fuel tank pressure increases slightly and the EVAP system has a
small leak.

MONITOR STRATEGY

MONITOR STRATEGY

P0441: EVAP VSV stuck open
Related DTCs

P0441: EVAP VSV stuck close
P0442: EVAP leak (0.04 inch)
Related DTCs

P0446: CCV stuck open

P0446: CCV stuck close

P0455: EVAP gross leak

P0456: EVAP leak (0.02 inch)
P2418: Bypass VSV malfunction

Required sensors / components Bypass VSV, CCV, EVAP canister, EVAP hose, Fuel cap, Fuel tank
(Main) and EVAP VSV

Required sensors / components ECT, FTP, IAT, MAF and VSS (Vehicle Speed Sensor)

Related DTCs

(Related)

Frequency of operation Once per driving cycle
Duration Within 60 seconds
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are
not present

See PRE-CHECK

Battery voltage 11V
Altitude 7,870 ft. (2,400 m) or less
IAT 10 °C (50°F) or more
IAT at engine start 10 to 32°C (50 to 90°F)

ECT at engine start 10 to 32°C (50 to 90°F)
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IIZE)(i;‘]‘Iference between engine start IAT and engine start 710 11.1°C (13 to 20°F)
Purge VSV, CCV and bypass VSV No active test by scan tool
Time after engine start 5 sec. to 50 min.
Vehicle speed Minimal change
Fuel slosh No sloshing, i.e. fairly smooth road
MAF No great change
FTP change Minimal change
ETP Less than - 19.5 mmHg (-2.6 kPa) [Less than
740.5 mmHg]
TYPICAL ENABLING CONDITIONS
Fuel tank level Less than 90 %
Number of "negative pressure introduction™ in this driving cycles Within 8 times

TYPICAL MALFUNCTION THRESHOLDS
EVAP VSV Stuck Close (P0441):

TYPICAL MALFUNCTION THRESHOLDS (EVAP VSV STUCK CLOSE (P0441))
|FTP change during "negative pressure introduction™ Less than 7 mmHg (0.933 kPa)|

EVAP VSV Stuck Open (P0441):

TYPICAL MALFUNCTION THRESHOLDS (EVAP VSV STUCK OPEN (P0441))
[FTP at 14 sec. after leak check | -28 mmHg (-3.73 kPa) [Less than 732 mmHg]|

CCV Stuck Close (P0446):

TYPICAL MALFUNCTION THRESHOLDS (CCV STUCK CLOSE (P0446))
[FTP change when CCV is commanded to open after EVAP leak check|-4.5 to 4.5 mmHg (-0.6 to 0.6 kPa)]

CCV Stuck Open (P0446):

TYPICAL MALFUNCTION THRESHOLDS (CCV STUCK OPEN (P0446))
Purge VSV stuck close Detected

Bypass VSV Malfunction (P2418):

TYPICAL MALFUNCTION THRESHOLDS (BYPASS VSV MALFUNCTION (P2418))

FTP change when bypass VSV is commanded to close after EVAP leak -4.5t0 4.5 mmHg (-0.6 to 0.6
check kPa)
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EVAP Leak (0.04 inch) (P0442):

TYPICAL MALFUNCTION THRESHOLDS (EVAP LEAK (0.04 INCH) (P0442)))

All of the following conditions are met:

FTP increase for 5 sec. from -20 mmHg (-2.67 kPa)

[740 mmHg] More than 1.5 mmHg (0.2 kPa)

FTP increase for 5 sec. from -15 mmHg (-2 kPa) [745

mmHg More than 1.5 mmHg (0.2 kPa)

Minimum FTP after "negative pressure introduction™ Less than -18 mmHg (-2.4 kPa) [More than 742

mmHg]
EVAP Leak (0.02 inch) (P0456):
TYPICAL MALFUNCTION THRESHOLDS (EVAP LEAK (0.02 INCH) (P0456))
All of the following conditions are met:
FTP increase for 5 sec. from -20 mmHg (-2.67 kPa) [740 mmHg More than 0.5 mmHg (0.67 kPa)
FTP increase for 5 sec. from -15 mmHg (-2 kPa) [745 mmHg More than 0.5 mmHg (0.67 kPa)
EVAP Gross Leak (P0455):
TYPICAL MALFUNCTION THRESHOLDS (EVAP GROSS LEAK (P0455))
All of the following conditions are met:
FTP increase for 5 sec. from -15 mmHg (-2 kPa) [745 mmHg More than 1.5 mmHg (0.2 kPa)

MONITOR RESULT

Refer to PRE-CHECK for detailed information.

EVAP VSV Stuck Close:

MONITOR RESULT (EVAP VSV STUCK CLOSE)

TEST i Conversion . Description of TEST
D Description of TEST DATA Eactor Unit LIMIT
FTP change "during negative pressure Multiply by .

$02/$81 introduction'™ 0.09156 mmHg| Malfunction thresholds
CCV Stuck Close:

MONITOR RESULT (CCV STUCK CLOSE)

TEST - . . Description of
D Description of TEST DATA Conversion Factor Unit TEST LIMIT
$02/  |FTP change when CCV is commanded to|Multiply by 0.0458 minus mmH Malfunction
$85 open after EVAP leak check 2.930 mmHg g thresholds
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Bypass VSV Malfunction:

MONITOR RESULT (BYPASS VSV MALFUNCTION)

TEST I . . Description of
D Description of TEST DATA Conversion Factor | Unit TEST LIMIT
FTP change when bypass VSV is . .
$02/ Multiply by 0.0458 Malfunction
$86 commanded to cclr?zgi?fter EVAP leak minus 2.930 mmHg mmHg thresholds

EVAP Leak (0.04 inch) and EVAP Gross Leak:

MONITOR RESULT (EVAP LEAK (0.04 INCH) AND EVAP GROSS LEAK)

TEST _— Conversion . Description of TEST
D Description of TEST DATA Eactor Unit LIMIT
FTPi f [ i :
$02/$04 lncreas_e atter nggaalve pressure Multiply by mmHg| Malfunction thresholds

introduction 0.0458
EVAP Leak (0.02 inch):
MONITOR RESULT (EVAP LEAK (0.02 INCH)
TEST . Conversion . Description of TEST
D Description of TEST DATA Eactor Unit LIMIT
$02/$05 FTP increase after nggat:ve pressure Multiply by mmHg| Malfunction thresholds
Introduction 0.0458
HINT:

* The ECM operates the actuators as the following chart when the EVAP system is being monitored.

EVAP SYSTEM CONDITION AND EVAP VSV CCV BYPASS VSV POSITION

.. EVAP Bypass
EVAP System Condition VSV ccv VSV EVAP (FTP) Pressure
Before "negative pressure Closed Open Closed Positive
introduction” (OFF) (OFF) (OFF)
_During "r_legative pressure Open Closed Open (ON) Intake manifc_)ld pressure is being
introduction” (ON) (ON) applied to EVAP system
After "negative pressure Closed Open .
introduction” (OFF) | (OFF) Open (ON) Negative

WIRING DIAGRAM

Refer to wiring diagram under DTC P0441, P0446, P2418: EVAPORATIVE EMISSION CONTROL
SYSTEM INCORRECT PURGE FLOW/VENT CONTROL CIRCUIT/VALVE CONTROL

CIRCUIT/OPEN .
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DTC P0442, P0455, P0456: EVAPORATIVE EMISSION CONTROL SYSTEM LEAK DETECTED
(SMALL LEAK/GROSS LEAK/VERY SMALL LEAK)

CONFIRMATION READINESS TEST

First Trip Procedure

a.

The vehicle must be cold, and ambient temperature is between approximately 10°C (50°F) and 35°C (95°
F).
Intake Air Temperature (IAT) and Engine Coolant Temperature (ECT) sensors indicate almost the same
value.
Clear DTCs.

o Disconnect the battery terminals or EFI fuse for more than 60 seconds.

o READINESS TESTS will show INCMPL (incomplete).

Drive the vehicle on a freeway. Write down the state of READINESS TESTS. They will change to
COMPL as the evaluation monitors operate and if the system passes. This procedure may take
approximately 20 minutes or more.
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READINESS TESTS

MISFIRE MON
FUEL SYS MON

COMP MON
CAT EVAL

HTD CAT EVAL
EVAP EVAL
2nd AlR EVAL
A/C EVAL

025 EVAL .......ooeeeviivveenns INCMPL
025 HTR EVAL INCMPL

EGR EVAL

G02641864

Fig. 166: Display Readiness Test Screen (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

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

Pass Condition - No Problem Found by the ECM

If the EVAP evaluation monitor shows COMPL, go to the NON-CONTINUOUS TESTS screen.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

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

READINESS TESTS

MISFIRE MON
FUEL SYS MON
COMP MON
CAT EVAL

HTD CAT EVAL
EVAP EVAL

2nd AIR EVAL
AJC EVAL

02S EVAL
02S HTR EVAL
EGR EVAL

G02641865

Fig. 167: Display Readiness Test Screen (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

e To get there, go to Advanced OBD II, On board Tests, NON-CONTINUQUS TESTS.

« If all of the tests in the time $02 category Tests show "Pass", the evaluation monitor has operated and no
problem was detected.
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NON—-CONTINUQUS TESTS

Time$01 CID$01
Time$01 CID$02
Time$02 CID$01
Time$02 CiD$02
Time$02 CID$03

Time$02 CID$04

Time$02 CID$0S
Time$04 CiD$01
Time$04 CID$02
Time$04 CID$10
Time$04 CID$20 ...
Time$08 CID$01

G02641866

Fig. 168: Display Non-Continuous Tests Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Fail Condition - Problem Detected in the ECM

If the EVAP evaluation monitor shows INCMPL, go to the NON-CONTINUQUS TESTS screen.
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READINESS TESTS

MISFIRE MON
FUEL SYS MON
COMP MON
CAT EVAL

HTD CAT EVAL
EVAP EVAL
2nd AlR EVAL
A/C EVAL

02S EVAL
028 HTR EVAL
EGR EVAL

G02641867

Fig. 169: Display Readiness Test Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

1. If all tests show "Pass", the following may have occurred.
e The EVAP evaluation monitor did not operate.
e The EVAP evaluation monitor did not finish.
e The ECM withheld judgement.

2. If one or more tests in the time $02 category show "Fail", the EVAP evaluation monitor did operate and
the ECM detected a problem.
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NON—-CONTINUOUS TESTS
Time301 CID$O01

Time$01 CID$02
Time$02 CID$01
Time$02 CID$02
Time$02 CID$H03

Time$02 CID$04
Time$02 CIDS05

Time304 CID$01
Time$04 CID$02
Time$04 CID$10
Time$04 CID$20
Time$08 CID$01

G02641868

Fig. 170: Display Non-Continuous Tests Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

3. Go to CONTINUQUS TESTS screen. This is the only place where first trip DTC's are listed.

NOTE: The listed DTCs may not be valid. A second trip is needed to confirm the DTCs.
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CONTINUQUS TESTS
ECU. $10 éEngine)
Number of Tsts; 3

P0440
EVAP Control System Malfunction

P0441

EVAP Control System Incorrect
Purge Flow

P0446

EVAP Control System Vent Control
Circuit Malfunction

G02641869

Fig. 171: Display Continuous Tests Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Second Trip Procedure

a. The vehicle must be cold, and the ambient temperature is between approximately 10°C (50°F) and 35°C
(95°F).

b. Goto READINESS TESTS screen.

c. Drive the vehicle on a freeway. Write down the state of the EVAP evaluation monitor. This procedure
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may take approximately 20 minutes or more.

READINESS TESTS

MISFIRE MON

FUEL SYS MON
COMP MON

CAT EVAL

Z2nd AIR EVAL
A/C EVAL
025 EVAL

025 HTR EVAL
EGR EVAL

G02641870

Fig. 172: Display Readiness Test Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

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

If READINESS TESTS changes to COMPL, the EVAP evaluation monitor has operated. Check for any stored
DTCs.
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o Ifa DTC Is stored, the problem has been detected and confirmed by the ECM.
e Ifno DTC Is found, the EVAP monitor has operated but no problem Is detected.

CONTINUQUS TESTS
ECU: $10 [(Engine)
Number of Tsts; 3

P0440
EVAP Control System Malfunction

P0441
EVAP Control System Incorrect
Purge Flow

0446
EVAP Control System Vent Control
Circuit Malfunction

G02641871

Fig. 173: Display Continuous Tests Screen
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:
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o If DTC P0441 (Purge Flow), P0446 (CCV or Pressure switching valve) or PO451 (evaporative pressure
sensor) is output with DTC P0442 or P0456, first troubleshoot DTC P0441, P0446 or P0451. If no
malfunction is detected, troubleshoot DTC P0442 or P0456 next.

o Ask the customer whether, after the MIL is turned on, the customer found the fuel tank cap loose and
tightened 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.

o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

o 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. Check that fuel tank cap meets OEM specification.
NG: Replace it with a cap that meets OEM specification.
OK: Go To Next Step
2. Check that fuel tank cap is correctly installed.
NG: Correctly install fuel tank cap.
OK: Go To Next Step
3. Check fuel tank cap (see INSPECTION ).
NG: Replace fuel tank cap.
OK: Go To Next Step
4. Check filler neck for damage.

PREPARATION:
Remove the fuel tank cap.
CHECK:

a. Visually check the filler neck for damage.
b. Reinstall the fuel tank cap.
NG: Replace filler pipe.
OK: Go To Next Step
5. Check purge flow.

PREPARATION:

a. Connect the hand-held tester to the DLC3.
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b. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST mode on the
hand-held tester.

c. Disconnect the EVAP VSV vacuum hose from the charcoal canister.

d. Start the engine.

e. Select the item EVAP VSV (ALON) / ALL in the ACTIVE TEST and operate the EVAP VSV
(press the right or left button).

G02641872

Fig. 174: Checking Purge Flow
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:

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

OK:
VSV is ON:

Disconnected hose applies suction to your finger.
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VSV is OFF:
Disconnected hose applies no suction to your finger.

OK: Go to step 9.
NG: Go To Next Step

Check vacuum hose between intake manifold and EVAP VSV, and EVAP VSV and charcoal
canister.

CHECK:

a. Check that the vacuum hose is connected correctly.

b. Check the vacuum hose for looseness and disconnection.

c. Check the vacuum hose for cracks, puncture, damage and blockage.
NG: Repair or replace vacuum hose.
OK: Go To Next Step

Check operation of EVAP VSV (see INSPECTION ).

NG: Replace EVAP VSV.
OK: Go To Next Step

. Check for open and short in wire harness between EFI main relay and EVAP VSV, and EVAP
VSV and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check CCV.

PREPARATION:

a. Disconnect the CCV vacuum hose from the charcoal canister.
b. Turn ON the ignition switch. Push the hand-held tester main switch.

. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST mode on the
hand-held tester.

d. Select the item CAN CTRL VSV / ALL inthe ACTIVE TEST and operate the CAN CTRL VSV
(press the right or left button).
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P
G02641873

Fig. 175: Checking CCV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:

When the VSV is operated by the hand-held tester, check whether or not air flows from port E to F.
OK:

VSV is ON:

Air does not flow from port E to port F.

VSV is OFF:

Air from port E flows out through port F.

OK: Go to step 13.
NG: Go To Next Step
10. Check vacuum hose between CCV and charcoal canister.
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11.

12.

13.

CHECK:

a. 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 vacuum hose.
OK: Go To Next Step

Check CCV operation (see INSPECTION ).

NG: Replace CCV.
OK: Go To Next Step

Check for open and short in wire harness between EFI main relay and CCV, and CCV and ECM
(see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check pressure switching valve.

PREPARATION:

a. Turn ON the ignition switch. Push the hand-held tester main switch ON.

b. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST mode on the
hand-held tester.

c. Select the item TANK BYPASS VSV / ALL in the ACTIVE TEST and operate the TANK
BYPASS VSV (press the right or left button).
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14.

P
G02641874

Fig. 176: Checking Pressure Switching Valve
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:

When the VSV is operated by the hand-held tester, check whether or not air flows from port E to F.
OK:

VSV is ON:

Air from port E flows out through port F.

VSV is OFF:

Air does not flow from port E to port F.

OK: Go to step 16.
NG: Go To Next Step

Check pressure switching valve operation (see INSPECTION ).
NG: Replace pressure switching valve.
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OK: Go To Next Step

15. Check for open and short in wire harness between EFI main relay and pressure switching valve,
and pressure switching valve and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

16. Check whether hose close to fuel tank has been modified, and whether there are signs of any
accident near fuel tank or charcoal canister.

CHECK:
Check the following parts for cracks, deformation and loose connection:

o Fuel tank

¢ Charcoal canister

o Fuel tank filler pipe

o Hoses and tubes around fuel tank and charcoal canister

iy
! l@
fi I ‘1 | G
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L_&——J
4
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G02641875

Fin 177 ldentifvina Hocee & Tii1hes Arotind Eiriel Tank & Charcoal Canister
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17.

18.

19.

Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

NG: Repair or replace evaporative emissions leak part.
OK: Go To Next Step

Check vacuum hoses between vapor pressure sensor and fuel tank, and charcoal canister and
pressure switching valve.

CHECK:

a. Check that the vacuum hose is connected correctly.
b. Check the vacuum hose for looseness and disconnection.
c. Check the vacuum hose for cracks, puncture and damage.
NG: Repair or replace vacuum hose and tube.
OK: Go To Next Step
Check hose and tube between fuel tank and charcoal canister.

CHECK:

a. Check the connection between the fuel tank and fuel EVAP pipe, fuel EVAP pipe and under-floor
fuel tube and under-floor fuel tube and charcoal canister.

b. Check the hose and tube for cracks, hole and damage.
NG: Repair or replace hose and tube.
OK: Go To Next Step
Check voltage between terminals VC and E2 of ECM connector.

CHECK:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminals VVC and E2 of the ECM connector.
OK:

Voltage: 45t0 5.5V
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20.

Y
G02641876

Fig. 178: Identifying Terminals VC & E2 Of ECM Connector

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step
Check voltage between terminals PTNK and E2 of ECM connectors.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminals PTNK and E2 of the ECM connectors.

1. Disconnect the vacuum hose from the vapor pressure sensor.

2. Using the MITYVAC (hand-held vacuum pump), apply a vacuum of 4.0 kPa (30 mmHg, 1.18
in.Hg) to the vapor pressure sensor.
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NOTE: The vacuum applied to the vapor pressure sensor must be less than 66.7
kPa (500 mmHg, 19.7 in.Hg).

OK:

1. Voltage: 2910 3.7V
2. Voltage: 0.5V or less
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Disconnect

Vacuum

G02641877

Fig. 179: Disconnecting Vacuum Hose From Vapor Pressure Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 22.
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NG: Go to next step.

21. Check for open and short in wire harness between vapor pressure sensor and ECM (see HOW TO
USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
22. Check fuel tank over fill check valve.

NG: Replace fuel tank over fill check valve.

OK: Go To Next Step
23. Check fuel tank.

NG: Replace fuel tank.

OK: Go To Next Step
24. Check charcoal canister for crack, puncture and damage.

NG: Replace charcoal canister.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OBD 11 scan tool (excluding hand-held tester):

1. Check that fuel tank cap meets OEM specification.
NG: Replace it with a cap that meets OEM specification.
OK: Go To Next Step
2. Check that fuel tank cap is correctly installed.
NG: Correctly install fuel tank cap.
OK: Go To Next Step
3. Check fuel tank cap (see INSPECTION ).
NG: Replace fuel tank cap.
OK: Go To Next Step
4. Check filler neck for damage.

PREPARATION:
Remove the fuel tank cap.
CHECK:

a. Visually inspect the filler neck for damage.
b. Reinstall the fuel tank cap.

NG: Replace filler pipe.

OK: Go To Next Step

5. Check whether hose close to fuel tank have been modified, and whether there are signs of any
accident near fuel tank or charcoal canister.
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CHECK:
Check for cracks, deformation and loose connection of the following parts:

o Fuel tank

¢ Charcoal canister

o Fuel tank filler pipe

o Hoses and tubes around fuel tank and charcoal canister

:

Y
G02641878

Fig. 180: Identifying Hoses & Tubes Around Fuel Tank & Charcoal Canister
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair or replace evaporative emission leak part.
OK: Go To Next Step

Check vacuum hoses between vapor pressure sensor and fuel tank, charcoal canister and pressure
switching valve, and pressure switching valve and charcoal canister.

CHECK:
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10.

11.

a. Check that the vacuum hose is connected correctly.
b. Check the vacuum hose for looseness and disconnection.
c. Check the vacuum hose for cracks, puncture and damage.
NG: Repair or replace vacuum hose.
OK: Go To Next Step
Check hose and tube between fuel tank and charcoal canister.

CHECK:

a. Check for proper connection of the fuel tank and fuel evap pipe (see INSPECTION ), 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, puncture and damage.
NG: Repair or replace hose and tube.
OK: Go To Next Step
Check vacuum hoses ((5), (6), (7) (8) and (9) in Fig. 1 in circuit description).

CHECK:

a. Check that the vacuum hose is connected correctly.

b. Check the vacuum hose for looseness and disconnection.

c. Check the vacuum hose for cracks, puncture, damage and blockage.
NG: Repair or replace vacuum hose.
OK: Go To Next Step

Check VSV connector for EVAP, VSV connector for CCV, VSV connector for pressure switching
valve and vapor pressure sensor connector for looseness and disconnection.

NG: Repair or connect VSV and sensor connector.
OK: Go To Next Step
Check charcoal canister for crack, puncture and damage.
NG: Check and replace charcoal canister.
OK: Go To Next Step
Check voltage between terminals VC and E2 of ECM connector.

CHECK:

a. Remove the grove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

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

Voltage: 45t0 5.5V

VC(+)
/

i
F i
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~
/ v

OO0 EE}II:IDI%I [ OO N

T |Z:nZZn ‘! T

E2(-)

Y
G02641879

Fig. 181: Identifying Terminals VC & E2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step
12. Check voltage between terminals PTNK and E2 of ECM connectors.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals PTNK and E2 of the ECM connectors.
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1. Disconnect the vacuum hose from the vapor pressure sensor.

2. Using the MITYVAC (hand-held vacuum pump), apply a vacuum of 4.0 kPa (30 mmHg, 1.18
in.Hg) to the vapor pressure sensor.

NOTE: The vacuum applied to the vapor pressure sensor must be less than 66.7
kPa (500 mmHg, 19.7 in.HQ).

OK:

1. Voltage: 29t03.7V
2. Voltage: 0.5V or less
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Fig. 182: Disconnecting Vacuum Hose From Vapor Pressure Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 14.
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13.

14.

NG: Go To Next Step

Check for open and short in wire harness between vapor pressure sensor and ECM (see HOW TO
USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check EVAP VSV.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Check the VSV function.

1. Connect between terminal PRG of the ECM connector and body ground (ON).
2. Disconnect between terminal PRG of the ECM connector and body ground (OFF).

OK:
1. VSVis ON:
Air from port E flows out through port F.
2. VSV is OFF:

Air does not flow from port E to port F.
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Air Air

G02641881

Fig. 183: Checking EVAP VSV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 17.
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15.

16.

17.

NG: Go To Next Step

Check operation of EVAP VSV (see INSPECTION ).
NG: Replace EVAP VSV.
OK: Go To Next Step

Check for open and short in wire harness between EFI main relay and EVAP VSV, and EVAP
VSV and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE )

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check CCV.

PREPARATION:

a. Remove the grove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Check the VSV function.

1. Connect between terminal CCV of the ECM connector and body ground (ON).
2. Disconnect between terminal CCV of the ECM connector and body ground (OFF).

OK:

VSV is ON:

Air does not flow from port E to port F.
VSV is OFF:

Air from port E flows out through port F.
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Fig. 184: Checking CCV
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to <ten 20
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18.

19.

20.

NG: Go To Next Step

Check operation of CCV (see INSPECTION ).
NG: Replace CCV.
OK: Go To Next Step

Check for open and short in wire harness between EFI main relay and CCV, and CCV and ECM
(see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check pressure switching valve.

PREPARATION:

a. Remove the grove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Check the VSV function.

1. Connect between terminal TBP of the ECM connector and body ground (ON).
2. Disconnect between terminal TBP of the ECM connector and body ground (OFF).

OK:
1. VSVis ON:
Air from port E flows out through port F.
2. VSV is OFF:

Air does not flow from port E to port F.
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TBP

SV is OFF

G02641883
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21.

22.

23.

24,

25.

Fig. 185: Checking Pressure Switching VValve

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 23.
NG: Go To Next Step
Check operation of pressure switching valve (see INSPECTION ).
NG: Replace pressure switching valve.
OK: Go To Next Step

Check for open and short in wire harness between EFI main relay and pressure switching valve,
and pressure switching valve and ECM (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check fuel tank over fill check valve.

NG: Replace fuel tank over fill check valve.

OK: Go To Next Step
Check fuel tank.

NG: Replace fuel tank.

OK: Go To Next Step
Check charcoal canister for crack, puncture and damage.

NG: Replace charcoal canister.

OK: It is likely that vehicle user did not properly close fuel tank cap.

DTC P0451, P0452, P0453: EVAPORATIVE EMISSION CONTROL SYSTEM PRESSURE
SENSOR/SWITCH RANGE/PERFORMANCE LOW/HIGH INPUT

CIRCUIT DESCRIPTION

The vapor pressure sensor, CCV and 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.
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Fig. 186: System Diagram - Evaporative Emission Control System
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

DTC "P0451, P0452 or P0453" is recorded by the ECM when the vapor pressure sensor malfunctions.

P0451

The ECM senses pressure in the fuel tank using the vapor pressure sensor. The ECM supplies the sensor with a

regulated 5 V reference-voltage and the sensor returns a signal voltage between 0.5 V and 4.5 V according to
the pressure level in the fuel tank.

When the pressure in the fuel tank is low, the output voltage of the vapor pressure sensor is low. When it is
high, the output voltage is high.

For this DTC P0451, the ECM checks for a "noisy" sensor or a "stuck™ sensor.

The ECM checks for a "noisy" sensor by monitoring the fuel tank pressures when the vehicle is stationary and
there should be little variation in the tank pressure. If the indicated pressure varies beyond specified limits, the
ECM will illuminate the MIL (2-trip detection logic) and a DTC is set.

The ECM checks for a "stuck™ sensor by monitoring the fuel tank pressure for an extended time period. If the
indicated pressure does not change over this period, the ECM will conclude that the fuel tank pressure sensor is
malfunctioning, the ECM will illuminate the MIL and a DTC is set.

P0452 and P0453
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The ECM senses pressure in the fuel tank using the vapor pressure sensor. The ECM supplies the sensor with a
regulated 5 V reference-voltage and the sensor returns a signal voltage between 0.5 V and 4.5 V according to
the pressure level in the fuel tank.

When the pressure in the fuel tank is low, the output voltage of the vapor pressure sensor is low. When it is
high, the output voltage is high.

If the output voltage of the vapor pressure sensor is out of the normal range, the ECM will determine that there
is a malfunction in the sensor or sensor circuit.

When pressure indicated by the vapor pressure sensor deviates below -3.999 kPa (-30 mmHg) or above 1.999
kPa (15 mmHg), the ECM interprets this as a malfunction in the vapor pressure sensor. The ECM will turn on
the MIL and a DTC will be set.

DTC No. DTC Detection Condition Trouble Area

*Vapor pressure sensor's voltage output extremely
changes under the following conditions: (a) and (b} (2 trip
detection logic):

P0451 (a) Vehicle speed: 0 kmy/h (Omph), Engine speed: Idling, and

pressure switching valve: OFF

(b) Vapor pressure sensor value greater than opening pres-

; +Open or short in vapor pressure sensor circuit
sure value of charcoal canister

*\apor pr sensor
Vapor pressure sensor is less than -3.999 kPa (-30 +ECM

PO452 mmHg, ~1.18 in.Hg) for 7 sec.
(2 trip detection logic)

Vapor pressure sensor is 1.899 kPa (15 mmHg, 0.59 in.Hg)
P0453 or more for 7 sec.
(2 trip detection logic)

G02641885

Fig. 187: DTC P0451, P0452 & P0453 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY

MONITOR STRATEGY

P0451: FTP sensor noise
P0O451: FTP sensor stuck
P0452: FTP sensor range check (Low voltage)
P0453: FTP sensor range check (High voltage)

Related DTCs

Required sensors / components (Main) FTP sensor
Required sensors / components (Related) ECT sensor, IAT sensor
Frequency of operation Once per driving cycle
7 sec.: FTP sensor range check

Duration 10 sec.: FTP sensor noise (P0451)
5 min.: FTP sensor stuck

MIL operation 2 driving cycles

Sequence of operation None
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TYPICAL ENABLING CONDITIONS
All:

TYPICAL ENABLING CONDITIONS (ALL)
[The monitor will run whenever the following DTCs are not present | None]

FTP Sensor Noise and FTP Sensor Stuck (P0451):

N—r

TYPICAL ENABLING CONDITIONS (FTP SENSOR NOISE AND FTP SENSOR STUCK (P0451

Battery voltage 11V
Altitude 7,870 ft. (2,400 m) or less
IAT at engine start 4.4 to 35°C (40 to 95°F)
ECT at engine start 4.4 to 35°C (40 to 95°F)
Difference between engine start IAT and engine start ECT -710 11.1°C (-12.6 to 20°F)

FTP Sensor Range Check (P0452: Low voltage) (P0453: High voltage):

TYPICAL ENABLING CONDITIONS (FTP SENSOR RANGE CHECK (P0452: LOW VOLTAGE)
(P0453: HIGH VOLTAGE))

ECT at engine start 10 to 35°C (50 to 95°F)
IAT at engine start 10 to 35°C (50 to 95°F)
Difference between engine start ECT and engine start IAT 12°C (21.6°F) or less
Engine condition Running

TYPICAL MALFUNCTION THRESHOLDS
FTP Sensor Noise (P0451):

TYPICAL MALFUNCTION THRESHOLDS (FTP SENSOR NOISE (P0451))
Number that the following condition is set 5 times from 5 to 15 sec. after idling start
FTP change (during 5 to 15 sec after idling start) 5 mmHg (0.667 kPa) or more

FTP Sensor Stuck (P0451):

TYPICAL MALFUNCTION THRESHOLDS (FTP SENSOR STUCK (P0451))
[FTP change for 5 min | Less than 0.135 mmHg (0.018 kPa)|

FTP Sensor Range Check (Low voltage) (P0452):

TYPICAL MALFUNCTION THRESHOLDS (FTP SENSOR RANGE CHECK (LOW VOLTAGE)
(P0452))
[FTP | Less than -30 mmHg (-4 kPa) [Less than 730 mmHg)|
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FTP Sensor Range Check (High voltage):

TYPICAL MALFUNCTION THRESHOLDS (FTP SENSOR RANGE CHECK (HIGH VOLTAGE))

[FTP

| 15 mmHg (2 kPa) or more [775 mmHg or more]

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

FTP

-26 to 11 mmHg (-3.5to 1.5 kPa) [734 to 771 mmHg]

WIRING DIAGRAM

Refer to wiring diagram DTC P0441, P0446, P2418: EVAPORATIVE EMISSION CONTROL SYSTEM
INCORRECT PURGE FLOW/VENT CONTROL CIRCUIT/VALVE CONTROL CIRCUIT/OPEN.

INSPECTION PROCEDURE

HINT:

If DTC P0441 (purge flow), P0446 (CCV), P2418 (pressure switching valve), P0451 (evaporative
pressure sensor), P0452 (evaporative pressure sensor low input), or P0453 (evaporative pressure sensor
low input) is output after DTC P0442 or P0456, first troubleshoot DTC P0441, P0446, P2418, P0451,
P0452 or P0453. If no malfunction is detected, troubleshoot DTC P0442 or P0456 next.

If different DTCs related to different systems that have terminal E2 as the ground terminal are output
simultaneously, terminal E2 may be open.

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

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

Check voltage between terminals VC and E2 of ECM connector.
PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

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

OK:
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Voltage: 45t0 5.5V

E2 (-)

Y
G02641886

Fig. 188: Identifying Terminals VC & E2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step
Check voltage between terminals PTNK and E2 of ECM connectors.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminals PTNK and E2 of the ECM connectors.

1. Disconnect the vacuum hose from the vapor pressure sensor.

2. Using the MITYVAC (hand-held vacuum pump), apply a vacuum of 4.0 kPa (30 mmHg, 1.18
in Ha) to the vapor pressure sensor.
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NOTE: The vacuum applied to the vapor pressure sensor must be less than 66.7
kPa (500 mmHg, 19.7 in.Hg).

OK:

1. Voltage: 2910 3.7V
2. Voltage: 0.5V or less
3. A consecutive waveform presents.
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Disconnect

Vacuum

G02641887

Fig. 189: Disconnecting Vacuum Hose From Vapor Pressure Sensor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Check for intermittent problems (see PRE-CHECK).
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NG: Go To Next Step

3. Check for open and short in wire harness between vapor pressure sensor and ECM (see HOW TO
USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace vapor pressure sensor.

DTC P0500: VEHICLE SPEED SENSOR MALFUNCTION
CIRCUIT DESCRIPTION

The No. 1 vehicle speed sensor outputs a 4-pulse signal for every revolution of the rotor shaft, which is rotated
by the transmission output shaft via the driven gear. After this signal is converted into a more precise
rectangular waveform by the waveform shaping circuit inside the combination meter, it is then transmitted to
the ECM. The ECM determines the vehicle speed based on the frequency of these pulse signals.

4-Pulse 4-Pulse

VehicleSpeedl”””l HH”H
Sensor
-

Combination
Meter

Transaxle

No. 1 Vehicle Speed Sensor

G02641888

Fig. 190: Vehicle Speed Sensor Communication Diagram With ECM
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC No. DTC Detection Condition Trouble Area
While vehicle is being driven, no vehicle speed sensor signal to | » Open or short in vehicle speed sensor circuit
P0500 ECM *Vehicle speed sensor
(M/T: 2 trip detection logic) + Combination meter
(AJT: 1 trip detection logic) +ECM

GO2641889

Fig. 191: DTC P0500 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The ECM assumes that the vehicle is driven when the park/neutral position switch is OFF and it has been over 4
seconds since the actual vehicle speed was 9 km/h (6 mph) or more.
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If there is no signal from the vehicle speed sensor with these conditions satisfied, the ECM concludes that there
is a fault in the vehicle speed sensor. The ECM will turn on the MIL and a DTC is set.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0500: VSS circuit
Required sensors / components (Main) VSS, Combination meter, ABS ECU
Required sensors / components (Related) PNP switch, ECT sensor
Frequency of operation Continuous

1 sec.: Automatic transmission
8 sec.: Manual transmission

Immediate: Automatic transmission
2 driving cycles: Manual transmission

Sequence of operation None

Duration

MIL operation

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present None

Automatic Transmission:

TYPICAL ENABLING CONDITIONS (AUTOMATIC TRANSMISSION)

Countergear speed 300 rpm or more
Engine condition Running
Either of the following conditions A

and B is met:

Conditions A:

Time after PNP switch ON to OFF 2 sec. or more

ECT is 20°C (68°F) or more and ECT sensor does not

ECT and ECT sensor malfunction (P0115 or P0116)

Conditions B:

Time after PNP switch ON to OFF 30 sec. or more

ECT and ECT sensor ECT is less than 20°C (68°F) or ECT sensor malfunction (P0115
or P0116)

Time after ignition switch ON 3 sec. or more

Manual Transmission:

TYPICAL ENABLING CONDITIONS (MANUAL TRANSMISSION)
ECT 70°C (158°F) or more
Engine RPM 2,000 to 5,000 rpm
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Intake air amount per revolution 0.55 g/rev or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
VSS signal No pulse input

WIRING DIAGRAM

ECM
Combination Meter
Driver Side J/B 15 5V
JiC
1 6 26 17 | SPD
— W V-W (W) V=W (W),
C13) M 2] 52 (E7)
—@) 24
BR L
=
{ E4) E1
@/

Y
G02641890

Fig. 192: Wiring Diagram - Vehicle Speed Sensor Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:
Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check operation of speedometer.

CHECK:

Drive the vehicle and check if operation of the speedometer in the combination meter is normal.
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HINT:
The vehicle speed sensor is operating normally if the speedometer display is normal.

NG: Check speedometer circuit.
OK: Go To Next Step
Check for short in wire harness between terminal SPD of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Disconnect the E7 connector from the ECM.

CHECK:
Check the resistance between terminal SPD of the ECM connector and body ground.
OK:

Resistance: 10 kohm or higher
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Fig. 193: Disconnecting E7 Connector From ECM
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair of replace harness and connector.
OK: Go To Next Step
. Check voltage between terminal SPD of ECM connector and body ground.

PREPARATION:

Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
Shift the shift lever to neutral.

Jack up the vehicle.

Turn the ignition switch ON.

o o o

CHECK:

Measure the voltage between terminal SPD of the ECM connector and the body ground when the wheel is
turned slowly.
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Y
G02641892

Fig. 194: Identifying Terminal SPD Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK:
Voltage is generated intermittently.
HINT:

The output voltage should fluctuate up and down similarly to the diagram on the left when the wheel is
turned slowly.




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

45t055V

Turn the wheel
G02641893

Fig. 195: ECM Connector Terminal Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Check and repair harness and connector between combination meter and ECM.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0504: BRAKE SWITCH "A"/"B" CORRELATION
CIRCUIT DESCRIPTION

In addition to turning on the stop light, the stop light switch signals are used for a variety of engine,
transmission, and suspension functions as well as being an input for diagnostic checks. It is important that the
switch operates properly, therefore this switch is designed with two complementary signal outputs: STP and
ST1-. The ECM analyzes these signal outputs to detect malfunctions in the stop light switch.

HINT:
Normal condition is as shown in the table.

SIGNAL AND BRAKE PEDAL POSITION DETAIL

Signal Brake Pedal Released In Transition Brake Pedal Depressed
STP OFF ON ON
ST1- ON ON OFF
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DTC No. DTC Detection Condition Trouble Area
Condition (a}, (b) and (c} continue for 0.5 seconds or more *Short in stop light switch signal circuit
Pa504 (a) Ignition switch ON « Stop light switch
(b) Brake pedal released *STOP fuse
(c) STP signal is OFF when the ST1- signal is OFF «ECM
G02641804

Fig. 196: DTC P0504 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

WIRING DIAGRAM
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Fig. 197: Wiring Diagram - Brake Switch Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:
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Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

Hand-held tester:
1. Check operation of stop light.
CHECK:
Check if the stop lights turn ON and OFF normally when the brake pedal is depressed and released.

NG: Check and repair stop light circuit.
OK: Go To Next Step

2. Check stop light switch (see INSPECTION ).
NG: Replace stop light switch.
OK: Go To Next Step

3. Check STP and ST1 - voltage.

PREPARATION:

a. Connect the hand-held tester to the DLCS3.
b. Turn ON the ignition switch. Push the hand-held tester main switch.

Enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / DATA LIST / ALL / STOP
LIGHT SW.

CHECK:

a. Read the STP signal on the hand-held tester.
b. Check the voltage between terminal STP and ST1 - of the ECM connector and body ground.

OK:

ECM CONNECTOR TERMINALS VOLTAGE
Brake Pedal|STP Signal|ST1 - Terminal Voltage
Depressed ON Below 1.5V
Released OFF 75t0 14V
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Fig. 198: Testing Stop Light Switch Function At ST1 & STP ECM Terminals
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Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

OK: Check for intermittent problems (see PRE-CHECK).
NG: Go To Next Step

4. Check for wire harness between ECM and stop light switch (see HOW TO USE THE
DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OBD 11 scan tool (excluding hand-held tester):
1. Check operation of stop light.
CHECK:
Check if the stop lights turn ON and OFF normally when the brake pedal is depressed and released.

NG: Repair stop light circuit.
OK: Go To Next Step
2. Check stop light switch (see INSPECTION ).
NG: Replace stop light switch.
OK: Go To Next Step
3. Check STP and ST1 - voltage.

PREPARATION:

a. Turn the ignition switch ON.
CHECK:

a. Check the voltage between terminal STP and ST1 - of the ECM connector and body ground.
OK:

ECM CONNECTOR TERMINALS VOLTAGE

Brake Pedal|STP Terminal Voltage|ST1 - Terminal Voltage
Depressed 75t014V Below 1.5V
Released Below 1.5V 75t014V
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Fig. 199: Testing Stop Light Switch Function At ST1 & STP ECM Terminals




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

OK: Check for intermittent problems (see PRE-CHECK).
NG: Go To Next Step

4. Check for wire harness between ECM and stop light switch (see HOW TO USE THE
DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0505: IDLE AIR CONTROL SYSTEM
MONITOR DESCRIPTION
The idle speed is controlled by the Electronic Throttle Control System (ETCS).

The ETCS is composed of the throttle actuator which operates the throttle valve, and the throttle position sensor
which detects the opening angle of the throttle valve.

The ECM controls the throttle actuator to provide the proper throttle valve opening angle to obtain the target
idle speed.

The ECM regulates the idle speed by opening and closing the throttle valve using the ETCS. The ECM
concludes that the idle speed control ECM function is malfunctioning if: 1) the actual idle RPM varies more
than the specified amount 5 times or more during a drive cycle, or 2) a learned value of the idle speed control
remains at the maximum or minimum 5 times or more during a drive cycle. The ECM will turn on the MIL and
seta DTC.

Example:

If the actual idle RPM varies from the target idle RPM by more than 200 (*1) RPM 5 times during a drive
cycle, the ECM will turn on the MIL and a DTC is set.

HINT:

*1: RPM threshold varies with engine load.
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. Target RPM
Idle Engine RPM;

Actual Idle RPM

Time

Y
G02641898

Fig. 200: Idle Speed Graph

Large

Learned Value
Angle of ISC

0

Small

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Minimum

DTC No. DTC Detection Condition

Trouble Area

P0505

(2 trip detection logic)

Idle speed continues to vary greatly from target speed

+ Air induction system

* PCV hose connection

+Electric throttle control system

GO2641899

Fig. 201: DTC P0505 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0505: IAC functional check
P0505: IAC range check

Required sensors / components (Main) ETCS
Required sensors / components (Related) CKP sensor, ECT sensor and VSS
Frequency of operation Continuous

Duration

10 min: IAC functional check
10 sec.: IAC range check

MIL operation

2 driving cycles: IAC functional check
Immediate: IAC range check

Sequence of operation

None

TYPICAL ENABLING CONDITIONS
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TYPICAL ENABLING CONDITIONS

|The monitor will run whenever the following DTCs are not present

| See PRE-CHECK]|

IAC Functional Check:

TYPICAL ENABLING CONDITIONS (IAC FUNCTIONAL CHECK)

Battery voltage 11 V or more
ECT 75°C (167°F)
Idle ON
Vehicle speed Within 2 mph (3 km/h)
Engine RPM 400 rpm or more

IAC Range Check:

TYPICAL ENABLING CONDITIONS (IAC RANGE CHECK)

IAC output duty ratio

10 to 90%

Battery voltage

10V

TYPICAL MALFUNCTION THRESHOLDS

IAC Functional Check:

TYPICAL MALFUNCTION THRESHOLDS (IAC FUNCTIONAL CHECK)

Both of the conditions 1 and 2 are met

1. Either of the conditions A or B is met

Condition A

Both of the following conditions (a) and (b) are met

(@) Engine RPM - Target engine RPM

Less than - 100 rpm

(b) IAC flow rate learning value

2.78 L/sec. (A/C: ON)
2.08 L/sec. (A/C: OFF)

Condition B

Both of the following conditions (c) and (d) are met

(c) Engine RPM - Target engine RPM

More than 150 rpm (shift position: N and A/C: ON)
More than 200 rpm (shift position: D and A/C: OFF)

(d) IAC flow rate learning value

0.55 L/sec. (shift position: N and A/C: ON)
-0.17 L/sec. (shift position: D and A/C: OFF)

2. Either of the conditions C or D is met

Condition C

IAC flow rate learning value for 0.5 sec.

Below 1.3 L/sec, or above 4.51 L/sec.

Condition D

Both of the following conditions (e) and (f) are met

(e) Number of the following condition is met

5 times

(f) IAC flow rate learning value

"Value when fail is judged first" +1.55 L/sec.
"Value when fail is judged first" -2.4 L/sec.

IAC Range Check:




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

TYPICAL MALFUNCTION THRESHOLDS (IAC RANGE CHECK)
[IAC duty ratio change None

INSPECTION PROCEDURE
HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Are there any other codes (besides P0505) being output?
HINT:
If any other codes besides P0505 are output, perform the troubleshooting for those DTCs first.

YES: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
NO: Go To Next Step
2. Check connection of PCV hose.
NG: Repair or replace PCV hose.
OK: Go To Next Step
3. Check air induction system (see SEI SYSTEM ).

CHECK:
Check for vacuum leaks in air induction system.

NG: Repair or replace.
OK: Check ETCS (see THROTTLE BODY).

DTC P0560: SYSTEM VOLTAGE

MONITOR DESCRIPTION

The battery supplies electricity to the ECM even when the ignition switch is OFF. This electricity allows the
ECM to store data such as DTC history, freeze frame data, fuel trim values and other data. If the battery voltage
falls below a minimum level, the ECM will conclude that there is a fault in the power supply circuit. The next
time the engine starts, the ECM will turn on the MIL and a DTC will be set.
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DTC No. DTC Detection Condition Trouble Area

+Open in back-up power source circuit
+«ECM

POSED Open in back-up power source circuit

GO2641900

Fig. 202: DTC P0560 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

If DTC P0560 appears, the ECM does not store another DTCs.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0560: ECM system voltage
Required sensors / components (Main) ECM
Required sensors / components (Related)

Frequency of operation Continuous
Duration 3 sec.
MIL operation Immediate (MIL will illuminate after the next engine start)
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not present | None]

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
[ECM power source Less than 3.5 V|

WIRING DIAGRAM
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ECM
Engine Room J/B ' 3

EFH EFI2 9 C7 R-w(sB) 3
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an ED Jic ~——
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_'||'_ \EB/
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Fig. 203: Wiring Diagram - ECM Power Source
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the

vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check EFI1 and EFI2 fuse.
PREPARATION:
Remove the EFI1 and 2 fuses from the engine room J/B.
CHECK:

Check the resistance of the EFI11 and 2 fuses.
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OK:

Resistance: Below 1 ohm

Engine Room J/B
P N EFi1 Fuse

J U011 EFI2 Fuse

F

Oono
00C

11

i
E [
10

.
L T~ 1 T T

P
G02641902

Fig. 204: Identifying EFI11 & EFI2 Fuse
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace fuse.
OK: Go To Next Step
. Check voltage between terminal BATT of ECM connector and body ground.

PREPARATION:

Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).

CHECK:
Measure the voltage between terminal BATT of the ECM connector and body ground.

OK:
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Voltage: 9to 14V

Y
G02641903

Fig. 205: Identifying Terminal BATT Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step
3. Check for open in wire harness between ECM and battery.
NG: Repair or replace harness and connector.
OK: Check and replace engine room J/B.

DTC P0604, P0606, P0607, P0657: INTERNAL CONTROL MODULE RANDOM ACCESS MEMORY
(RAM) ERROR, ECM/PCM PROCESSOR, CONTROL MODULE PERFORMANCE & ACTUATOR
SUPPLY VOLTAGE CIRCUIT/OPEN

MONITOR DESCRIPTION
The ECM continuously monitors it's internal memory status, internal circuits, and output signals to the throttle

actuator. This self-check insures that the ECM is functioning properly. If any malfunction is detected, the ECM
will set the appropriate DTC and illuminate the MIL.
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The ECM memory status is diagnosed by internal "mirroring" of the main CPU and the sub CPU to detect
random access memory (RAM) errors. The two CPUs also perform continuous mutual monitoring. The ECM
sets a DTC if: 1) outputs from the 2 CPUs are different and deviate from the standards, 2) the signals to the

throttle actuator deviate from the standards, 3) a malfunction is found in the throttle actuator supply voltage, and

4) any other ECM malfunction is found.

DTC No. DTC Detection Condition Trouble Area
PO604
POB06 ECM internal error
POBO7 (1 trip detection logic)
POBST

GO2641904

+ECM

Fig. 206: DTC P0604, P0606, P0607 & P0657 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY

MONITOR STRATEGY

P0604: RAM error

Related DTCs P0606: CPU malfunction
P0657: ETCS power supply

Required sensors / components (Main) ECM
Required sensors / components (Related) -
Frequency of operation Continuous
Duration Within 1 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not present | None]

TYPICAL MALFUNCTION THRESHOLDS
RAM Error (P0604):

TYPICAL MALFUNCTION THRESHOLDS (RAM ERROR (P0604))
[Difference between main and sub CPU output | Larger than the specified range|

CPU Malfunction (P0606):

TYPICAL MALFUNCTION THRESHOLDS (CPU MALFUNCTION (P0606))
Either of the following condition is met:
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Difference between TP of main CPU and TP of sub CPU 0.3 VV or more
Difference between APP of main CPU and APP of sub CPU 0.3 VV or more

ETCS Power Supply (P0657):

TYPICAL MALFUNCTION THRESHOLDS (ETCS POWER SUPPLY (P0657))
[ETCS power supply when ignition switch OFF to ON | 7 V or more

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the

vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0617: STARTER RELAY CIRCUIT HIGH
MONITOR DESCRIPTION
While the engine is being cranked, the positive battery voltage is applied to terminal STA of the ECM.

If the vehicle is being driven and the ECM detects the starter control signal (STA), the ECM concludes that the
starter control circuit is malfunctioning. The ECM will turn on the MIL and a DTC is set.

DTC No. DTC Detection Condition Trouble Area
When &ll conditions (a), (b} and (c) are met and the battery *Short in PNP switch (A/T) or clutch start switch (M/T)
(+B) voltage 10.5 V or more is applied for 20 seconds: *PNP switch {A/T)
POB17 (a) Vehicle speed greater than 20 km/h (12 mph) «Clutch start switch (M/T)
(b) Engine revolution greater than 1,000 rpm +Ignition switch
(c) STA signal ON «ECM

GO2641905

Fig. 207: DTC P0617 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P0617: Starter signal
Required sensors / components (Main) Starter relay and PNP switch
Required sensors / components (Related) CKP sensor and vehicle speed sensor
Frequency of operation Continuous
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Duration 20 sec.

MIL operation Immediate

Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present None
10.5V or more

Battery voltage

Vehicle speed

12 mph (20 km/h) or more

Engine RPM

1,000 rpm or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Starter signal

ON

WIRING DIAGRAM
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Fig. 208: Wiring Diagram - Starter Relay Circuit

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:
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Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

Hand-held tester:
1. Connect hand-held tester and check STA signal.
PREPARATION:

a. Connect the hand-held tester to the DLCS3.
b. Turn ON the ignition switch. Push the hand-held tester main switch.

c. On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / DATA
LIST/ALL / STARTER SIG.

CHECK:
Read the STA signal on the hand-held tester while the starter operates.
OK:

IGNITION SWITCH POSITION AND STA SIGNAL DETAIL
Ignition Switch Position| ON |[START
STA signal OFF ON

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step

2. Check PNP switch (A/T) (see DTC P0705: TRANSMISSION RANGE SENSOR CIRCUIT
MALFUNCTION (PRNDL INPUT)) or clutch start switch (M/T) (see CLUTCH PEDAL ).

NG: Replace PNP switch or clutch start switch.
OK: Go To Next Step
3. Connect hand-held tester and check STA signal.

PREPARATION:

a. Connect the hand-held tester to the DLCS.
b. Turn ON the ignition switch. Push the hand-held tester main switch.

c. On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / DATA
LIST/ALL/STARTER SIG.

CHECK:

Read the STA signal on the hand-held tester while the starter operates.
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OK:

IGNITION SWITCH POSITION AND STA SIGNAL DETAIL
Ignition Switch Position| ON |[START
STA signal OFF ON

OK: System OK.
NG: Go To Next Step
Check ignition switch (see INSPECTION ).
NG: Replace ignition switch.
OK: Go To Next Step
Connect hand-held tester and check STA signal.

PREPARATION:

a. Connect the hand-held tester to the DLC3.
b. Turn ON the ignition switch. Push the hand-held tester main switch ON.

c. On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / DATA
LIST/ALL/STARTER SIG.

CHECK:
Read the STA signal on the hand-held tester while the starter operates.
OK:

IGNITION SWITCH POSITION AND STA SIGNAL DETAIL
Ignition Switch Position| ON |[START
STA signal OFF ON

OK: System OK.
NG: Repair or replace harness and connector.

OBD 11 scan tool (excluding hand-held tester):

1. Check voltage between terminal STA of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
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Measure the voltage between terminal STA of the ECM connector and the body ground, during the
engine cranking (ignition switch START position) and does not engine cranking (ignition switch position
ON).

OK:

Voltage:

6 V or more (ignition switch START position)

0 V (ignition switch ON position)

STA (+)
/
JA000O0N :1|E|D|:l| ON 2000000
’ L [ hjnj:” i | =]k
Y
G02641907

Fig. 209: Identifying Terminal STA Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step

2. Check PNP switch (A/T) (see DTC P0705 TRANSMISSION RANGE SENSOR CIRCUIT
MALFUNCTION (PRNDL INPUT) ) or clutch start switch (M/T) (see CLUTCH PEDAL ).

NG: Replace PNP switch or clutch start switch.
OK: Go To Next Step
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3. Check voltage between terminal STA of ECM connector and body ground.
PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal STA of the ECM connector and the body ground, during the
gnlgl;ne cranking (ignition switch START position) and does not engine cranking (ignition switch position
OK:

Voltage:

6 V or more (ignition switch START position)

0 V (ignition switch ON position)

i

= Y=
AD0000G
L D ) LU

Y
G02641908
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Fig. 210: Identifying Terminal STA Of ECM Connector (1 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step
Check ignition switch (see INSPECTION ).
NG: Replace ignition switch.
OK: Go To Next Step
Check voltage between terminal STA of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal STA of the ECM connector and the body ground, during the
g}g;ne cranking (ignition switch START position) and does not engine cranking (ignition switch position
OK:

Voltage:

6 V or more (ignition switch START position)

0 V (ignition switch ON position)
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STA (+)

Y.
~5

Y
G02641909

Fig. 211: Identifying Terminal STA Of ECM Connector (2 Of 2)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step

6. Check for open in wire harness between ECM and PNP switch (A/T) (see DTC P0705
TRANSMISSION RANGE SENSOR CIRCUIT MALFUNCTION (PRNDL INPUT)) or clutch
start switch (M/T) (see HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION

PROCEDURE).
NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P0630: VIN NOT PROGRAMMED OF MISMATCH - ECM/PCM
CIRCUIT DESCRIPTION

DTC P0630 is set when the Vehicle Identification Number (VIN) is not stored in the Engine Control Module
(ECM) or the input VIN is incorrect. Input the VIN with the hand-held tester.
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DTC No. DTC Detection Conditions Trouble Areas
*VIN is not stored in ECM

P0OB30 . L «ECM
+Input VIN in ECM is incorrect

GO2641910

Fig. 212: DTC P0630 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P0630: VIN not programmed

Required sensors / components (Main) ECM
Required sensors / components (Related)
Frequency of operation Continuous
Duration 0.5 seconds x 5 times
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not

See "List of disable a monitor" (on PRE-

present CHECK)
Battery voltage 8 V or more
Ignition switch ON
Starter OFF

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

[VIN code |

Not programmed|

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE

VIN code

Programmed

INSPECTION PROCEDURE
1. Read current DTC.

PREPARATION:
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a. Connect the hand-held tester to the DLC3.
b. Turn the ignition switch to ON and turn the hand-held tester ON.
c. Select the following menu items: DIAGNOSIS / ENHANCED OBD 11/ DTC INFO / CURRENT

CODES.
CHECK:
Read DTCs.
RESULT:
DTC OUTPUT
Display (DTC output)|Proceed To
P0630 A
P0630 and other DTCs B
NOTE: If PO630 is present, the VIN must be input to the ECM using the hand-held

tester. However, all DTCs are cleared automatically when the VIN is input.
If any DTCs other than PO630 are present, troubleshoot them first.

B: Go to DTC chart (See DIAGNOSTIC TROUBLE CODE CHART).
A: Go To Next Step

2. Input VIN using the hand-held tester (see PRE-CHECK).
NEXT: END

DTC P0705: TRANSMISSION RANGE SENSOR CIRCUIT MALFUNCTION (PRNDL INPUT)

CIRCUIT DESCRIPTION

When the shift lever is in the N or P position: 1) the PNP switch turns on, and 2) ECM terminal NSW is
grounded to the body ground via the starter relay and voltage becomes 0 V. When the shift lever is in the D, 2,

L or R position: 1) the PNP switch turns off, and 2) ECM terminal NSW receives current and becomes the
voltage of the ECM internal power source.

If the shift lever is moved from the N position to the D position, this signal is used for air-fuel ratio correction
and for idle speed control (estimated control).

DTC No. DTC Detection Condition Trouble Area

+Short in PNP switch circuit
*PNP switch
+«ECM

2 or more switches are ON simultaneously at R, N, D, 2, and L

P
0705 positions (2 trip detection logic)

GO2641911

Fig. 213: DTC P0705 - DTC Detection Condition Chart
Coiirteey 0f TOYOTA MOTOR SAIES ILIS A INC
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HINT:

After confirming DTC P0705, use the hand-held tester to confirm the PNP switch signal in the ALL menu (to
reach the ALL menu: DIAGNOSIS / ENHANCED OBD |1/ DATA LIST / ALL).

WIRING DIAGRAM

Refer to "WIRING DIAGRAM" under DTC P0705 TRANSMISSION RANGE SENSOR CIRCUIT
MALFUNCTION (PRNDL INPUT) ).

INSPECTION PROCEDURE

Refer to "INSPECTION PROCEDURE" under DTC P0705 TRANSMISSION RANGE SENSOR CIRCUIT
MALFUNCTION (PRNDL INPUT) ).

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

DTC P2102, P2103: THROTTLE ACTUATOR CONTROL MOTOR CIRCUIT LOW/HIGH
CIRCUIT DESCRIPTION

The throttle actuator 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. The throttle position sensor provides feedback to the ECM. This feedback allows the ECM to
control the throttle actuator and monitor the throttle opening angle as the ECM responds to driver inputs.

HINT:

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

DTC No. DTC Detection Condition Trouble Area
Conditions {a) and (b) continue for 2.0 seconds: *Open in throttle actuator circuit
P2102 (a) Throttle actuator output duly 80 % or more * Throttle actuator
(b) Throttle actuator current 0.5 A or less «ECM
*Short in throttle actuator circuit
Either of following conditions is met * Throttie actuator
P2103 «Throttle actuator current 10 A or more (0.1 seconds) « Throttle valve
+Throttle actuator current 7 A or more (0.6 seconds) * Throttle body
+«ECM

GO2641912

Fig. 214: DTC P2102 & P2103 - DTC Detection Condition Chart
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Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

MONITOR DESCRIPTION

The ECM monitors the flow of electrical current through the electronic throttle actuator, and detects
malfunctions or open circuits in the throttle actuator based on the value of the electrical current. When the
current deviates from the standard, the ECM concludes that there is a fault in the throttle actuator.

Or, if the throttle valve is not functioning properly (for example, stuck on), the ECM concludes that there is a
fault and turns on the MIL and a DTC is set.

Example:

When the current is more than 10 A. Or the current is less than 0.5 A when the actuator driving duty ratio is
more than 80 %. The ECM concludes that the current is out of the normal range, turns on the MIL and a DTC is
set.

FAIL-SAFE

If the ETCS has a malfunction, the ECM cuts off current to the throttle actuator. The throttle control valve
returns to a predetermined opening angle (approximately 16°) by the force of the return spring. The ECM then
adjusts the engine output by controlling the fuel injection (intermittent fuel-cut) and ignition timing in
accordance with the accelerator pedal opening angle to enable the vehicle to continue at a minimal speed. If the
accelerator pedal is depressed firmly and slowly, the vehicle can be driven slowly.

If a "pass” condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop and
the system will return to normal condition.

MONITOR STRATEGY

MONITOR STRATEGY

P2102: Throttle actuator current (low current
Related DTCs P2103: Throttle actuator current ((high currentg
Required sensors / components (Main) Throttle actuator
Required sensors / components (Related) -
Frequency of operation Continuous
Duration 2 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not present | None]

P2102:
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TYPICAL ENABLING CONDITIONS (P2102)

Electronic throttle actuator ON
Throttle actuator duty ratio 80 % or more
Throttle actuator power supply 8 V or more
P2103:

TYPICAL ENABLING CONDITIONS (P2103)

Electronic throttle actuator ON
Throttle actuator power supply 8 V or more

TYPICAL MALFUNCTION THRESHOLDS
P2102:

TYPICAL MALFUNCTION THRESHOLDS (P2102)

[Throttle actuator current

Less than 0.5 A|

P2103:

TYPICAL MALFUNCTION THRESHOLDS (P2103)

Either of the following conditions is set:

Hybrid IC diagnosis signal

Fail (for 0.1 sec.)

Hybrid IC current limiter port

Fail (for 0.6 sec.)

WIRING DIAGRAM

T4 ECM
Throttle Actuator Shielded r \
LR
: ' 3
M+ ~2 1 R : M+
| : 2
M- 1 N G H Ea) M-
____________ T 17
oo GEO1

Y
G02641913
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Fig. 215: Wiring Diagram - Throttle Actuator Control Motor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check throttle body (throttle actuator) (see THROTTLE BODY).
NG: Replace throttle body.
OK: Go To Next Step

2. Check for open and short in wire harness between throttle actuator and ECM (see HOW TO USE
THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Go To Next Step
3. Inspect throttle body (Visually check throttle valve).

CHECK:

a. Check for foreign objects between the throttle valve and the housing.
b. Also, check if the valve can open and close smoothly.

NG: Remove foreign objects and clean throttle body.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P2111, P2112: THROTTLE ACTUATOR CONTROL SYSTEM-STUCK OPEN/CLOSED
CIRCUIT DESCRIPTION

The throttle actuator is operated by the ECM and it opens and closes the throttle valve using gears. The opening
angle of the throttle valve is detected by the throttle position sensor, which is mounted on the throttle body. The
throttle position sensor provides feedback to the ECM to control the throttle actuator and set the throttle valve
angle in response to driver inputs.

HINT:

This Electronic Throttle Control System (ETCS) dose not use a throttle cable.
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DTC No. DTC Detection Condition Trouble Area

* Throttle actuator circuit

* Throttle actuator
*Throttle body

*Throttle valve

P2112 Throttle actuator locked during ECM order to open «Same as DTC No. P2111

GO2641914

P2111 Throttle actuator locked during ECM order to close

Fig. 216: DTC P2111 & P2112 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The ECM concludes that there is a malfunction of the ETCS when the throttle valve remains at a fixed angle
despite high drive current from the ECM. The ECM will turn on the MIL and a DTC is set.

FAIL-SAFE

If the ETCS has a malfunction, the ECM cuts off current to the throttle control actuator. The throttle control
valve returns to a predetermined opening angle (approximately 16°) by the force of the return spring. The ECM
then adjusts the engine output by controlling the fuel injection (intermittent fuel-cut) and ignition timing in
accordance with the accelerator pedal opening angle to enable the vehicle to continue at a minimal speed.

If the accelerator pedal is depressed firmly and slowly, the vehicle can be driven slowly.

If a "pass” condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop and
the system will return to normal condition.

MONITOR STRATEGY

MONITOR STRATEGY

P2111: Throttle actuator stuck open
Related DTCs P2112: Throttle actuator stuck cll?)se
Required sensors / components (Main) Throttle actuator
Required sensors / components (Related) -
Frequency of operation Continuous
Duration 0.5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
|The monitor will run whenever the following DTCs are not present | None|

Throttle actuator stuck open (P2111):
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TYPICAL ENABLING CONDITIONS (THROTTLE ACTUATOR STUCK OPEN (P2111))

System guard ON
Throttle actuator current 2 A or more
Throttle actuator close duty ratio 80 % or more

Throttle actuator stuck close (P2112):

TYPICAL ENABLING CONDITIONS (THROTTLE ACTUATOR STUCK CLOSE (P2112))

System guard ON
Throttle actuator current 2 A or more
Throttle actuator open duty ratio 80 % or more

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
|TP sensor voltage change Less than 0.1 A|

WIRING DIAGRAM

Refer to wiring diagrams under DTC P2102, P2103: THROTTLE ACTUATOR CONTROL MOTOR
CIRCUIT LOW/HIGH.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Isthere DTC P2111 or P2112 being output.
NG: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
OK: Go To Next Step

2. Visually check throttle valve.

PREPARATION:

Remove the intake air duct.

CHECK:

Check for contamination between the throttle valve and the housing. If necessary, clean the throttle body.

And check that the throttle valve moves smoothly.
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OK:
The throttle valve is not contaminated with foreign objects and can move smoothly

NG: Replace throttle body.
OK: Go To Next Step
3. Check DTC output.

PREPARATION:

a. Start the engine, and depress and release the accelerator pedal quickly (fully open and fully close).
b. Clear the DTC.

CHECK:

Read the DTC.

RESULT:

DTC OUTPUT

Display (DTC output)|Proceed to
No DTC A
P2111 and/or P2112 B

B: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
A: Check for intermittent problems (see PRE-CHECK).

DTC P2118: THROTTLE ACTUATOR CONTROL MOTOR CURRENT RANGE/PERFORMANCE
CIRCUIT DESCRIPTION

The Electronic Throttle Control System (ETCS) has a dedicated power supply circuit. The voltage (+BM) is
monitored and when the voltage is low (less than 4 V), the ECM concludes that the ETCS has a fault and
current to the throttle actuator is cut.

When the voltage becomes unstable, the ETCS control condition itself becomes unstable. For this reason, when
the voltage is low, the current to the actuator is cut. If repairs are made and the system has returned to normal
and then the ignition switch is turned OFF, the ECM will be able to restart the actuator.

HINT:

This ETCS does not use a throttle cable.
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Fig. 217: Circuit Diagram - Throttle Actuator Control Motor

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC Ne.

DTC Detection Condition

Trouble Area

P2118 Open in ETCS power source circuit

+Open in ETCS power source circuit

+ETCS fuse
«ECM

GO2641916

Fig. 218: DTC P2118 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The ECM monitors the battery supply voltage applied to the electronic throttle actuator. When the power supply
voltage drops below the threshold, the ECM concludes that the power supply circuit has an open circuit. A DTC

is set and the MIL is turned on.

FAIL-SAFE

If the ETCS has a malfunction, the ECM cuts off current to the throttle actuator. The throttle control valve
returns to a predetermined opening angle (approximately 16°by the force of the return spring. The ECM then
adjusts the engine output by controlling the fuel injection (intermittent fuel-cut) and ignition timing in
accordance with the accelerator pedal opening angle to enable the vehicle to continue at a minimal speed.

If the accelerator pedal is depressed firmly and slowly, the vehicle can be driven slowly.

If a "pass” condition is detected and the ignition switch is turned OFF, the fail-safe operation will stop and the

system will return to normal.
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MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P2118: Throttle actuator power supply
Required sensors / components (Main) Throttle actuator, Throttle valve, ETCS fuse
Required sensors / components (Related) -
Frequency of operation Continuous
Duration 0.8 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present None
Throttle actuator power ON
Battery voltage More than 8 V

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
|Thrott|e actuator power supply voltage Less than 4 V|

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
[Throttle actuator power supply voltage 910 14 V|

WIRING DIAGRAM
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Fig. 219: Wiring Diagram - Throttle Actuator Control Motor
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the

vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Check ETCS fuse.
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PREPARATION:

Remove the ETCS fuse from the engine room R/B.
CHECK:

Check the resistance of the ETCS fuse.

OK:

Resistance : Below 1 ohm

Engine Room R/B

m
ETCS_ —
Fuse
=
——
——
— S
—
B (N
)/
P
G02641918

Fig. 220: Identifying ETCS Fuse
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ETCS fuse.
OK: Go To Next Step
2. Check voltage between terminal +BM of ECM connector and body ground.
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PREPARATION:

Remove the glove compartment (see ENGINE CONTROL MODULE (ECM) ).

CHECK:
Measure the voltage between terminal +BM of the ECM connector and body ground.
OK:

Voltage: 9to 14 V

¥
00000 D\
jn::- ]| =1
Y
G02641919

Fig. 221: Identifying Terminal +BM Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step

3. Check for open in wire harness between battery and ETCS fuse, and ETCS fuse and ECM (see
HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Check and repair enaine room R/B.
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DTC P2119: THROTTLE ACTUATOR CONTROL THROTTLE BODY RANGE PERFORMANCE

CIRCUIT DESCRIPTION

The Electronic Throttle Control System (ETCS) is composed of a throttle actuator that operates the throttle
valve, a throttle position sensor that detects the opening angle of the throttle valve, an accelerator pedal position
sensor that detects the accelerator pedal position, and the ECM that controls the ETCS system. The ECM
operates the throttle actuator to position the throttle valve for proper response to driver inputs. The throttle
position sensor, mounted on the throttle body, detects the opening angle of the throttle valve and provides this
signal to the ECM so that the ECM can regulate the throttle actuator.

DTC No. DOTC Detection Condition Trouble Area

Throttle opening angle continues to vary greatly from target | +ETCS
throttle opening angle +ECM

P2118

GO2641920

Fig. 222: DTC P2119 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The ECM determines the "actual™ throttle angle based on the throttle position sensor signal. The "actual”
throttle position is compared to the "target” throttle position commanded by the ECM. If the difference of these
two values exceeds a specified limit, the ECM interprets this as a fault in the ETCS system. The ECM turns on
the MIL and a DTC is set.

FAIL-SAFE

If the ETCS has a malfunction, the ECM cuts off current to the throttle actuator. The throttle control valve
returns to a predetermined opening angle (approximately 16°) by the force of the return spring. The ECM then
adjusts the engine output by controlling the fuel injection (intermittent fuel-cut) and ignition timing in
accordance with the accelerator pedal opening angle to enable the vehicle to continue at a minimal speed. If the
accelerator pedal is depressed firmly and slowly, the vehicle can be driven slowly.

If a "pass” condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop and
the system will return to normal condition.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P2119: ETCS malfunction
Required sensors / components (Main) Throttle actuator
Required sensors / components (Related) -
Frequency of operation Continuous
Duration 1 sec.
MIL operation Immediate
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Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present None

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS
[Difference between "target TP" and "actual TP" 0.3 V or more

WIRING DIAGRAM

Refer to wiring diagrams under DTC P2102, P2103: THROTTLE ACTUATOR CONTROL MOTOR
CIRCUIT LOW/HIGH.

INSPECTION PROCEDURE
HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

1. Are there any other codes (besides DTC P2119) being output?
PREPARATION:

a. Connect the hand-held tester or the OBD 11 scan tool to the DLCS3.

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

c. On the hand-held tester, enter the following menu: DIAGNOSIS / ENHANCED OBD 11 / DTC
INFO / CURRENT CODES.

CHECK:
Read the DTC using the hand-held tester or the OBD |1 scan tool.
RESULT:

DTC OUTPUT
Display (DTC Output)|Proceed to
Only P2119 is output A
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P2119 and other DTC | B

HINT:
If any codes other than P2119 are output, perform the troubleshooting for those DTCs first.

B: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
A: Go To Next Step
2. Check DTC output (Check if DTC outputs reoccur).

PREPARATION:

Clear the DTC (See PRE-CHECK).

Allow the engine to idle for 15 seconds.

Pull the hand brake and shift the gear to D.

Depress the brake pedal securely and the accelerator pedal fully for 5 seconds.

o o o

CHECK:
Read the output DTC.
HINT:

Accelerator pedal position (TP) sensor voltage can be confirmed using the hand-held tester (DATA
LIST/ALL/THROTTLE POS #1).

OK:
No DTC is output.

OK: System is OK.
NG: Replace throttle body.

DTC P2120, P2122, P2123, P2125, P2127, P2128, P2138: THROTTLE/PEDAL POSITION
SENSOR/SWITCH "D & E" CIRCUIT LOW/HIGH INPUT & THROTTLE/PEDAL POSITION
SENSOR/SWITCH "D & E" VOLTAGE CORRELATION

HINT:

This is the repair procedure for the "accelerator pedal position sensor".

CIRCUIT DESCRIPTION

HINT:
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o This Electronic Throttle Control System (ETCS) does not use a throttle cable.

The accelerator pedal position sensor is mounted on the accelerator pedal bracket. The accelerator pedal
position sensor has 2 sensor elements/signal outputs: VPAL and VPA2. VPAL is used to detect the actual
accelerator pedal angle (used for engine control) and VPAZ is used to detect malfunctions in VPAL. Voltage
applied to VPAL and VPA2 changes between 0 V and 5 V depending on the accelerator pedal angle.

The ECM monitors the accelerator pedal angle from VPAL and VPAZ2 signal output, and controls the throttle
motor based on these signals.

Movable Range Movable Range
*1. 3
Usable Range » Usable Range : Accelerator pedal released (15°)
\ s / *2; Accelerator pedal depressed
£ > {about 100°)
< 5 4
B
fis
=53
g
Sy
/ 832
<o d
*1 /
ost” VPA
o ; 105 125
O »
VCP2 _~ EP2 VCP1 EP1 -
VPA2 VPA1 sablehange 2

Accelerator Pedal Opening Angle (degrees)
G02641921

Fig. 223: Accelerator Pedal Position Sensor Qutput Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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DTC No. DTC Detection Condition Trouble Area

Condition (&) continues for 0.5 second or more:
P2120 (a) VPAis 0.2 V or less and VPA2 is 0.97 degrees or more; or
VPA is 4.8 V or more:

Conditions (a) and (b) continue for 0.5 seconds or more:
P2122 (a) VPA is 0.2 V or less
(b} VPAZ is 0.97 degrees or more

Condition (&) continuas for 2.0 seconds or mare:

P2123
(a) VPA is 4.8 V or more

Condition (&) continues for 0.5 seconds. or more:
(a) VPA2 is 0.5 V or less or VPA2 is 4.8 V or more

*Open or short in accelerator pedal pesition sensor circuit

P2125 .
+ Accelerator pedal position sensor

Conditions (a) and (b) continue for 0.5 seconds or more: *ECM
P2127 (a) VPA2is 0.5 V or less
(b} VPA is 0.97 degrees or more

Conditions (a) and (b} continue for 2.0 seconds or more:
P2128 (a) VPAZ is 4.8 \V or more
(b) VPA is 0.2 V or more and VPA is 3.45V or less

Conditions (a) or (b) continue for 2.0 seconds or mare:
P2138 (&) Difference between VPA and VPAZ is 0.02 V or less
(b) VPA is 0.2 V or less and VPAZ is 0.5 V or less

GO2641922

Fig. 224: DTC P2120, P2122, P2123, P2125, P2127, P2128 & P2138 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

After confirming DTCs P2120, P2122, P2123, P2125, P2127, P2128 and P2138, use the hand-held tester to
confirm the throttle valve opening percentage.

Accelerator pedal position expressed as voltage
Trouble area Accelerator pedal released Accelerator pedal depressed
ACCEL POS #1 ACCEL POS #2 ACCEL POS #1 ACCEL POS #2
VC circuit open oV oV av oV
VPA circuit open or ground short ov 15t029V oV 35t055V
VPFAZ circuit open or ground short 0511V oV 25048V ov
E2 circuit open S5V 5V 5V 5V

GO2641923

Fig. 225: Accelerator Pedal Position Sensor Voltage & Trouble Area Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

When VPA or VPA2 deviates from the standard, or the difference between the voltage outputs of the 2 sensors
is less than the threshold, the ECM concludes that there is a defect in the accelerator pedal position sensor. The
ECM turns on the MIL and a DTC is set.

Example:
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When the voltage output of the VPA is below 0.2 V or exceeds 4.8 V.

FAIL-SAFE

The accelerator pedal position sensor has 2 (main and sub) sensor circuits. If a malfunction occurs in either of
the sensor circuits, the ECM detects the abnormal signal voltage difference between the 2 sensor circuits and
switches to fail-safe mode. In fail-safe mode, the remaining circuit is used to calculate the accelerator pedal
opening to allow the vehicle to continue driving.

If both circuits malfunction, the ECM regards the opening angle of the accelerator pedal to be fully closed.

In this case, the throttle valve will remain closed as if the engine is idling.

If a "pass” condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop and
the system will return to normal condition.

MONITOR STRATEGY

MONITOR STRATEGY

P2120: APP sensor 1 range check (Fluttering)
P2122: APP sensor 1 range check (low voltage)
P2123: APP sensor 1 range check (high voltage)
Related DTCs P2125: APP sensor 2 range check (Fluttering)
P2127: APP sensor 2 range check (low voltage)
P2128: APP sensor 2 range check (high voltage)
P2138: APP sensor range check (correlation)

Required sensors / components (Main) TP sensor
Required sensors / components (Related) -
Frequency of operation Continuous
Duration 0.5 sec.: P2120, P2122, P2125 and P2127

2 sec.: P2123, P2128 and P2138
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present None
ETCS power ON

TYPICAL MALFUNCTION THRESHOLDS
P2120:

TYPICAL MALFUNCTION THRESHOLDS (P2120)
| | |
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VPAL voltage 0.2V or less or 4.8 V or more
P2122:

TYPICAL MALFUNCTION THRESHOLDS (P2122)

[VPA1 voltage when VPA2 is 0.97°0r more 0.2 V or less|
P2123:

TYPICAL MALFUNCTION THRESHOLDS (P2123)

[VPA1 voltage | 4.8 V or more
P2125:

TYPICAL MALFUNCTION THRESHOLDS (P2125)

[VPA2 voltage | 0.5V or less or 4.8 V or more
P2127:

TYPICAL MALFUNCTION THRESHOLDS (P2127)

[VPA2 voltage when VPAL is 0.97°0r more 0.5V or less|
P2128:

TYPICAL MALFUNCTION THRESHOLDS (P2128)

[VPA2 voltage when the VPAL is 0.2 to 3.45 V 4.8 V or more
P2138:

TYPICAL MALFUNCTION THRESHOLDS (P2138)

Either of the following conditions is met: Condition Aor B
Conditions A:

Difference between VPAL and VPAZ2 voltage 0.02 V or less
Conditions B (following condition are met):

VPAL voltage 0.2V or less
VPAZ2 voltage 0.5V or less

COMPONENT OPERATING RANGE

COMPONENT OPERATING RANGE
VPAL voltage 05t045V
VPA2 voltage 1.2t04.8V
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WIRING DIAGRAM

A20
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Sw VPA1l 5 P-B (W) 22 vPa
==
28 3
EP113 Y-R (SB) _(E8) EPA
VCP2[4 Y-B (W) ,% vep2 ¢
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EP2/1 Y-G (SB) 2| EPa2
~—

Y
Go2641924

Fig. 226: Wiring Diagram - Accelerator Pedal Position Sensor Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

Hand-held tester:
1. Connect hand-held tester and read voltage for accelerator pedal position sensor data.
PREPARATION:

a. Connect the hand-held tester to the DLC3.
b. Turn ON the ignition switch. Push the hand-held tester main switch.

c. On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / DATA
LIST/ETCS / ACCEL POS #1 and ACCEL POS #2.
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Depressed Released
G02641925

Fig. 227: Depressing & Releasing Brake Pedal
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:
Read the voltage for the accelerator pedal position sensor data.
OK:

ACCELERATOR PEDAL POSITION SENSOR VOLTAGE
Accelerator Pedal|ACCEL POS #1|ACCEL POS #2
Released 05t01.1V 1.2to20V
Depressed 26t045V 3.41t053V

OK: Go to step 6.
NG: Go To Next Step
Check accelerator pedal position sensor (see ACCELERATOR PEDAL POSITION SENSOR).
NG: Replace accelerator pedal assembly.
OK: Go To Next Step
Check voltage between terminals VCPA and EPA, and VCP2 and EPA2 of ECM connector.

PREPARATION:
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a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VCPA and EPA, and VCP2 and EPA2 of the ECM connector.
OK:

Voltage: 4.5t05.5V

VCP2 (+)  VCPA (+)

\

A
LY Y

EPA2 (-) EPA (-)
Y
G02641926

Fig. 228: Identifying Terminals VCPA, EPA, VCP2 & EPA2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OK: Go To Next Step
4. Check voltage between terminals VPA and EPA, and VPA2 and EPA2 of ECM connector.

PREPARATION:




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminals VPA and EPA, and VPA2 and EPA2 of the ECM connector.

OK:

VPA2 (+)  VPA (+)

N

3 Y _‘I_ Y
0" oooon! ORohoon
L)

\ 0 i\ Alee

EPA2 (-) EPA(-)

G02641927

Fig. 229: ECM Connector Terminals Voltage Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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Voltage
Accelerator Pedal
VPA - EPA VPA2 - EPAZ2
Released 05011V 12020V
Depressed 268t045bV 3.4t053V

G02641928

Fig. 230: Identifying Terminals VPA, EPA, VPA2 & EPA2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step

5. Check for open and short in wire harness in VCPA, VCP2, VPA, VPA2, EPA and EPAZ2 circuits
between ECM and accelerator pedal position sensor (see HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION PROCEDURE ).

OK: Repair or replace.
NG: Go To Next Step
6. Read output DTC (see DIAGNOSTIC TROUBLE CODE CHART).
OK: System is OK.
NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

OBD 11 scan tool (excluding hand-held tester):

1. Check accelerator pedal assembly (accelerator pedal position sensor) (see ACCELERATOR
PEDAL POSITION SENSOR).

NG: Replace accelerator pedal assembly.
OK: Go To Next Step
2. Check voltage between terminals VCPA and EPA, and VCP2 and EPA2 of ECM connector.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminals VCPA and EPA, and VCP2 and EPA2 of the ECM connector.

OK:
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Voltage: 45t0 5.5V

VCP2 (+)  VCPA (+)

EPA2 (-) EPA (-)
Y
G02641929

Fig. 231: Identifying Terminals VCPA, EPA, VCP2 & EPA2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step
3. Check voltage between terminals VPA and EPA, and VPA2 and EPA2 of ECM connector.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VPA and EPA, and VPA2 and EPA2 of the ECM connector.
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VPA2 (+) VPA (+)

EPA2 (-) EPA(-)
Y
G02641930

Fig. 232: Identifying Terminals VPA, EPA, VPA2 & EPA2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK:
Voltage
Accelerator Pedal
VPA -~ EPA VPA2 ~ EPA2
Released 05011V 1.2to20V
Depressed 26t045V 3.4t053V
G02641931

Fig. 233: ECM Connector Terminals Voltage Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
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NG: Go To Next Step

4. Check for open and short in wire harness in VCPA, VCP2, VPA, VPA2, EPA and EPAZ2 circuits
between ECM and accelerator pedal position sensor (see HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION PROCEDURE).

OK: Repair or replace harness and connector.
NG: Go To Next Step
5. Read output DTC (see DIAGNOSTIC TROUBLE CODE CHART).
OK: System is OK.
NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P2121: THROTTLE/PEDAL POSITION SENSOR/SWITCH "D CIRCUIT
RANGE/PERFORMANCE

HINT:

This is repair procedure for the "accelerator pedal position sensor".

CIRCUIT DESCRIPTION

Refer to circuit description under DTC P2120, P2122, P2123, P2125, P2127, P2128, P2138:

THROTTLE/PEDAL POSITION SENSOR/SWITCH "D & E" CIRCUIT LOW/HIGH INPUT &
THROTTLE/PEDAL POSITION SENSOR/SWITCH "D & E" VOLTAGE CORRELATION.

DTC No. DTC Detection Condition Trouble Area

Conditions (a) and (b) continue for 0.05 seconds:

(a) Difference between VPA and VPAZ2 deviates from the stan-
dard

(b) IDL is OFF

+COpen or short in accelerator pedal position sensor circuit
» Accelerator pedal position sensor
+ECM

pP2121

GO2641932

Fig. 234: DTC P2121 - DTC Detection Condition Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION

The accelerator pedal position sensor is mounted on the accelerator pedal bracket. The accelerator pedal
position sensor has 2 sensor elements/signal outputs: VPAL and VPA2. VPAL is used to detect the actual
accelerator pedal angle (used for engine control) and VPAZ is used to detect malfunctions in VPAL. When the
difference between the voltage outputs of VPA and VPA2 deviate from the standard, the ECM concludes the
accelerator pedal position sensor has a malfunction. The ECM turns on the MIL and a DTC is set.

FAIL-SAFE

The accelerator pedal position sensor has 2 (main and sub) sensor circuits. If a malfunction occurs in either of
the sensor circuits, the ECM detects the abnormal signal voltage difference between the 2 sensor circuits and
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switches to fail-safe mode. In fail-safe mode, the remaining circuit is used to calculate the accelerator pedal
opening to allow the vehicle to continue driving.

If both circuits malfunction, the ECM regards the opening angle of the accelerator pedal to be fully closed.
In this case, the throttle valve will remain closed as if the engine is idling.

If a "pass” condition is detected and then the ignition switch is turned OFF, the fail-safe operation will stop and
the system will return to normal condition.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs P2121: TP sensor malfunction
Required sensors / components (Main) TP sensor
Required sensors / components (Related) -
Frequency of operation Continuous
Duration 0.5 sec.
MIL operation Immediate
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present None
ETCS power ON

TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

Difference in voltage between "VATL - basic voltage learned value (sensor 1)" Less than 0.4 V, or
and "VPA2 - basic voltage learned value (sensor 2)" more than 1.2 V

WIRING DIAGRAM

Refer to wiring diagram under DTC P2120, P2122, P2123, P2125, P2127, P2128, P2138:
THROTTLE/PEDAL POSITION SENSOR/SWITCH "D & E" CIRCUIT LOW/HIGH INPUT &
THROTTLE/PEDAL POSITION SENSOR/SWITCH "D & E" VOLTAGE CORRELATION.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the engine
conditions when a malfunction is detected. When troubleshooting, freeze frame data can help determine if the
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vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio was lean or rich, and
other data from the time the malfunction occurred.

Hand-held tester:
1. Connect hand-held tester and read voltage for accelerator pedal position sensor data.
PREPARATION:

a. Connect the hand-held tester to the DLCS3.
b. Turn ON the ignition switch. Push the hand-held tester main switch.

c. On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / DATA
LIST/ETCS/ ACCEL POS #1 and ACCEL POS #2.

Depressed Released
G02641933

Fig. 235: Depressing & Releasing Brake Pedal
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

CHECK:
Read the voltage for the accelerator pedal position sensor data.
OK:

ACCELERATOR PEDAL POSITION SENSOR VOLTAGE
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Accelerator Pedal|ACCEL POS #1|/ACCEL POS #2
Released 05t01.1V 15t029V
Depressed 25t04.6V 35t055V

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step

2. Check accelerator pedal assembly (accelerator pedal position sensor) (see ACCELERATOR
PEDAL POSITION SENSOR).

NG: Replace accelerator pedal assembly.
OK: Go To Next Step
3. Check voltage between terminals VPA and EPA, and VPA2 and EPA2 of ECM connector.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM) ).
b. Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VPA and EPA, and VPA2 and EPA2 of the ECM connector.
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Fig. 236: Identifying Terminals VPA, EPA, VPA2 & EPA2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK:
Voltage
Accelerator Pedal
VPA ~ EPA VPAZ - EPA2
Released 05t01.1V 151029V
Depressed 25t0486V 391055V
G02641935

Fig. 237: ECM Connector Terminals VVoltage Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
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NG: Go To Next Step

4. Check for open and short in wire harness in VCPA, VCP2, VPA, VPA2, EPA and EPAZ2 circuits
between ECM and accelerator pedal position sensor (see HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION PROCEDURE).

OK: Repair or replace.

NG: Replace accelerator pedal assembly (see ACCELERATOR PEDAL POSITION
SENSOR).

OBD 11 scan tool (excluding hand held tester):
1. Check voltage between terminals VPA and EPA, and VPA2 and EPA2 of ECM connector.
PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VPA and EPA, and VPA2 and EPA2 of the ECM connector.
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VPA2 (+) VPA (+)

EPA2 () EPA (-)
Y
G02641936

Fig. 238: Identifying Terminals VPA, EPA, VPA2 & EPA2 Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK:
Voltage
Accelerator Padal
VPA - EPA VPA2 - EPA2
Released 051011V 15t 28V
Depressed 25046V 39t b5V
G02641937

Fig. 239: ECM Connector Terminals VVoltage Chart
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
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NG: Go To Next Step

2. Check for open and short in wire harness in VCPA, VCP2, VPA, VPA2, EPA and EPAZ2 circuits
between ECM and accelerator pedal position sensor (see HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION PROCEDURE).

OK: Repair or replace.

NG: Replace accelerator pedal assembly (see ACCELERATOR PEDAL POSITION
SENSOR).

DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN (BANK 1 SENSOR 1) &
OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1 SENSOR 1)

HINT:
Although the title (DTC description) says "oxygen sensor”, this DTC is related to the "A/F sensor".
CIRCUIT DESCRIPTION

The A/F sensor provides output voltage* approximately equal to the existing air-fuel ratio. The A/F sensor
output voltage is used to provide feedback for the ECM to control the air-fuel ratio.

With the A/F sensor output, the ECM can determine deviation from the stoichiometric air-fuel ratio and control
proper injection time. If the A/F sensor is malfunctioning, the ECM is unable to accurately control air-fuel ratio.

The A/F sensor is equipped with a heater which heats the zirconia element. The heater is also controlled by the
ECM. When the intake air volume is low (the temperature of the exhaust gas is low), current flows to the heater
witch heats the sensor to facilitate detection of accurate oxygen concentration.

The A/F sensor is a planar type. Compared to a conventional type, the sensor and heater portions are narrower.
Because the heat of the heater is conducted through the alumina to zirconia (of the sensor portion), sensor
activation is accelerated.

To obtain a high purification rate of the CO, HC and NOx components of the exhaust gas, a three-way catalytic
converter is used. The converter is most efficient when the air-fuel ratio is maintained near the stoichiometric
air-fuel ratio.

*: The voltage value changes in the inside of the ECM only.
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Fig. 240: A/F Sensor Output Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
DTC Mo. DTC Detection Condition Trouble Area
N . . + Open or short in AJF sensor circuit
Conditions (a) and (b) f:antlnue for 2 seconds or more: « AJF sensor
P2195 (a) AFF sensor voltage is moretr?an 38V « AJF sensor heater
(b) Rear oxygen sensor voltage is 0.15 V or more «EFI Main relay
+ AJF sensor heater and EFl Main relay circuit
Conditions (a) and (b) continue for 2 seconds or more: *Air induction system
P2196 (&) AfF sensor voltage is less than 2.8 V . FLI“"[ pressure
(b) Rear oxygen sensor voltage is less than 0.85 V +Injector
+ECM
(02641939

Fig. 241: DTC P2195 & P2196 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

DTCs P2195 and P2196 indicate a malfunction related to bank 1 of the A/F sensor circuit.

Sensor 1 refers to the sensor closest to the engine assembly.

After confirming DTCs P2195 and P2196, use the hand-held tester or the OBD |1 scan tool to confirm
AJF sensor output voltage (AFS B1S1) from the All menu (to reach the ALL menu: DIAGNOSIS /
ENHANCED OBD Il / DATA LIST / ALL).

The A/F sensor's output voltage and the short-term fuel trim value can be read using the OBD I1 scan tool
or the hand-held tester.

The ECM controls the voltage of the ALA+ and A1A- terminals of the ECM to a fixed voltage. Therefore,
it is impossible to confirm the A/F sensor output voltage without the OBD 11 scan tool or the hand-held

tester.
The OBD I1 scan tool (excluding hand-held tester) displays one fifth of the A/F sensor output voltage
which is displayed on the hand-held tester.
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MONITOR DESCRIPTION

Under the air-fuel ratio feedback control, if the voltage output of the A/F sensor indicates RICH or LEAN for a
certain period of time or more, the ECM concludes that there is a fault in the A/F sensor system. The ECM wiill

turn on the MIL and a DTC is set.

Example:

If the A/F sensor voltage output is less than 2.8 V (very RICH) for 10 seconds even though voltage output of the
heated oxygen sensor output voltage is less than 0.85 V, the ECM sets DTC P2196 or DTC P2198.

If the heated oxygen sensor output voltage is 0.15 V or more but the A/F sensor voltage output is more than 3.8
V (very LEAN) for 10 seconds, DTC P2195 is set.

MONITOR STRATEGY

MONITOR STRATEGY

P2195: A/F sensor signal (Bank 1) stuck lean
Related DTCs P21%56: %F Zeenzgrssi%n; ((5an 1)) stuek rich
Required sensors / components (Main) AJF sensor
Required sensors / components (Related) -
Frequency of operation Continuous
Duration 10 sec.
MIL operation 2 driving cycles
Sequence of operation None
TYPICAL ENABLING CONDITIONS
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present See PRE-CHECK
Time after engine start 30 sec. or more
AJ/F sensor status Activated
A/F admittance 0.014 1/ohm or more
Fuel system status Closed Loop
Engine condition Running
Sub-feedback status Executing
Rear oxygen sensor heater malfunction Not detected

TYPICAL MALFUNCTION THRESHOLDS

Malfunction Rich side (P2195):

TYPICAL MALFUNCTION THRESHOLDS (MALFUNCTION RICH SIDE (P2195))

AJF sensor voltage

More than 3.8 V
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Malfunction Lean side (P2196):

TYPICAL MALFUNCTION THRESHOLDS (MALFUNCTION LEAN SIDE (P2196))
[A/F sensor voltage | Less than 2.8 V|

WIRING DIAGRAM

ECM
Engine Room J/B A7 ) S
5
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ES Aﬁ?
Z EFI
31
E5)] A1A-
2( ‘IA) 9{ 1F )
23| A1A+
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B-G | E
1
|
1
G e - T
LETRS '. (E8}
|
Main 1 1
I
I
W-B .'
FL Block I
Battery
P
4
T ; E??

Y

GO2641940

Fig. 242: Wiring Diagram - A/F Sensor Circuit
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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CONFIRMATION DRIVING PATTERN

Vehicle Speed

60to120kmm | @
(38to 75 mph)

Idling ~-----
ignition Switch OFF L& ®)

2 min. 3 to 5 min. .
- > = Time

P
G02641941

Fig. 243: Vehicle Speed Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

Connect the hand-held tester to the DLC3.
Switch the hand-held tester from normal mode to check mode (see PRE-CHECK).
Start the engine and warm it up for 2 minutes with all the accessory switched OFF.

Drive the vehicle at 60 to 120 km/h (38 to 75 mph) and engine speed at 1,400 to 3,200 RPM for 3to 5
minutes.

o0 o p

HINT:

If a malfunction exists, the MIL will light up during step (d).

NOTE: o If the conditions in this test are not strictly followed, detecting the
malfunction will not be possible.

e If you do not have a hand-held tester, turn the ignition switch OFF after
performing steps (b) and (c), then perform steps (b) and (c) again.

INSPECTION PROCEDURE
HINT:
Hand-held tester only:

It is possible the malfunctioning area can be found using the ACTIVE TEST A/F CONTROL operation. The
A/F CONTROL operation can determine if the A/F sensor, heated oxygen sensor or other potential trouble
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areas are malfunctioning or not.
a. Perform the ACTIVE TEST A/F CONTROL operation.
HINT:
The A/F CONTROL operation lowers the injection volume 12.5% or increases the injection volume 25%.

Connect the hand-held tester to the DLC3 on the vehicle.

Turn the ignition switch ON.

Warm up the engine by running the engine at 2,500 RPM for approximately 90 seconds.
Select the item DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / A/IF CONTROL.
Perform A/F CONTROL with the engine idle (press the right or left button).

ok~ wDdPE

Result:

A/F sensor reacts in accordance with increase and decrease of injection volume:

+25 % --> Rich output: less than 3.0 V

-12.5 % --> Lean output: more than 3.35 V

Heated oxygen sensor reacts in accordance with increase and decrease of injection volume:
+25 % --> Rich output: more than 0.55V

-12.5 % --> Lean output: less than 0.4 V

NOTE: The A/F sensor output has a few seconds of delay and the heated oxygen
sensor output has about 20 seconds of delay.
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Output voltage of A/F sensor Output voltage of heated oxygen Main suspect
(sensor 1) sensor {sensor 2) trouble area
Injection volume Injection volume
+25 % —{ I-— +25 % I_1 I—'
-125% +J “ """"""" -125% *' —
Case 1 | Output voltage Output voltage —
More than 3.35 V —\J_ More than 0.55 Vv _/—\_/—
Less than 3.0V OK Less than 0.4V oK
Injection volume Injection volume
+25% l_l I— +25 %
-125% ’ _____ — -125% el AJF sensor
Case 2 | Output voltage Output voltage (AJF sensor, heater, A/F sen-
| sor circuit)
Almost NG More than 0.55 V _/_\_/_OK \
No reaction Less than 0.4V
Injection volume Injection volume
25 %D + ————— } -- | ——— w25 % ’ _____ { __ ]_ Heated oxygen sensor
“125% -125% (heated oxygen sensor,
Case 3 | Output voltage Output voltage heater, heated oxygen sensor
Mare than 3.35V —- - circuit)
Less than 3.0V |—J— —I—OK am?a'cnon NG
Injection volume Injection volume |
259 * _________ 059 + __[_L’_ Extremely rich or lean actual
-125% — -125% air-fuel ratio
Case 4 | Output voltage Output voltage . (Injector, fuel pressure, gas
leakage in exhaust system,
Almost s NG Almost NG| etc )
No reaction No reaction ! ’
G02641942

Fig. 244: A/F Sensor Output VVoltage Graph (Sensor 1/Sensor 2)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The following A/F CONTROL procedure enables a technician to check and graph the voltage outputs of both

the A/F sensor and the heated oxygen sensor.

For displaying the graph, enter "ACTIVE TEST / A/F CONTROL / USER DATA", select AFS B1S1 and O2S

B1S2" by pressing "YES" and push "ENTER". Then, press "F4".

HINT:

¢ A low A/F sensor voltage could be caused by a rich air fuel mixture. Check for conditions that might
cause the engine to run with a rich air fuel mixture.

¢ A high A/F sensor voltage could be caused by a lean air fuel mixture. Check for conditions that might
cause the engine to run with a lean air fuel mixture.

o Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.
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1. Are there any other codes (besides DTC P2195 and/or P2196) being output?
HINT:

If any other codes besides P2195 and/or P2196 are output, perform the troubleshooting for those DTCs
first.

YES: Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
NO: Go To Next Step
2. Connect hand-held tester or OBD 11 scan tool, and read value for voltage output of A/F sensor.

PREPARATION:

a. Connect the hand-held or the OBD 11 scan tool to the DLC3.
b. Warm up the A/F sensor with the engine at 2,500 RPM for approximately 90 seconds.
c. Read A/F sensor voltage on the hand-held tester or OBD 11 scan tool.

CHECK:
a. Hand-held tester only:

On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD 11/
SNAPSHOT / MANUAL SNAPSHOT / USER DATA. Read the values.

b. Select "AFS B1 SI/ENGINE SPD" and press button "YES".
Monitor the A/F sensor voltage carefully.
d. Check the A/F sensor voltage under the condition as follows.
1. Allow engine to idle for 30 seconds.

2. Engine is racing at approximately 2,500 RPM (when engine revolution is not suddenly
changed).

3. Raise the engine speed to 4,000 RPM and release the accelerator pedal fully quickly.
OK:
Standard:
Conditions (1) and (2)

Voltage changes a little in the vicinity of 3.3 V (between approx. 3.1 3.5 V) as shown in the
illustration.

Condition (3)

AJF ratio sensor voltage increases to 3.8 VV or more during engine deceleration (when fuel cut)
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as shown in the illustration.

Normal Condition Malfunction Condition
(3) Approx 4,000 rpm (3) Approx. 4,000 rpm
(2) Approx 2,500 rpm (2) Appmﬁ. 2,500 rpm
(1) Idle 1) Idle (1) Idle \ (1) Idle
Engine / ,——L‘ /4\ Engine / ! /
Revolution L Revolution i
"Condition (3)" i O

A/F Ratio 3.8 V or More : AJF Ratio .
Sensor | Sensor i
Voltage / / . Voltage / D

Fue} Cut Fuel Cut

Condition (1), (2), (3):
When A/F ratio sensor circuit is malfunctioning,
voltage value does not change at all

Condition (1), (2):
Changes a little in vicinity of
Approx. 3.3V

GO2641943

Fig. 245: Engine Revolution & A/F Sensor Voltage Graph (Normal & Malfunction Condition)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

o Whenever the output voltage of the A/F sensor remains at approximately 3.3 V (0.660 V)* (see
dwg. 2) under any conditions as well as the above conditions, the A/F sensor may have an open-
circuit. (This will happen also when the A/F sensor heater has an open-circuit.)

o Whenever the output voltage of the A/F sensor remains at a certain value of approximately 3.8 V
(0.76 V)* or more, or 2.8 V (0.56 V)* or less (see dwg. 2) under any conditions as well as the
above conditions, the A/F sensor may have a short-circuit.

e The ECM will stop fuel injection (fuel cut) during engine deceleration. This will cause a lean
condition and should result in a momentary increase in the A/F ratio sensor voltage.

e The ECM must establish a closed throttle position learned value to perform fuel cut. If the battery
terminal has been disconnected, the vehicle must be driven over 16 km/h (10 mph) to allow the
ECM to relearn the closed throttle position.

e When the vehicle is driven:

In the case that the output voltage of the A/F sensor is below 2.8 V (0.76 V)* during fuel
enrichment (for example, when the vehicle tries to overtake another vehicle on a highway, the
vehicle speed is suddenly increased with the accelerator pedal fully depressed), the A/F sensor are
functioning normally.

e The A/F sensor is a current output element, and therefore the current is converted into voltage
inside the ECM. If measuring voltage at connectors of A/F ratio sensor or ECM, you can obtain a




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

constant voltage.
*: When using the OBD Il scan tool (excluding hand-held tester).

OK: Go to step 13.
NG: Go To Next Step
Check resistance of A/F sensor heater (see INSPECTION ).
NG: Replace A/F sensor.
OK: Go To Next Step
Check EFI main relay.

PREPARATION:

Remove the EFI main relay from the engine room J/B.

CHECK:

Inspect the EFI main relay.

OK:

EFI MAIN RELAY TERMINALS RESISTANCE

Tester Connection Specified Condition

3-5 10 kohm or higher

3-5 Below 1 ohm (when battery voltage is applied to
terminals 1 and 2)
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Fig. 246: lIdentifying EFI Main Relay Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI main relay.
OK: Go To Next Step

Check for open and short in wire harness between ECM and A/F sensor (see HOW TO USE THE
DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

Reference: Bank 1 Sensor 1 System Drawing

EF1 Main Relay AJF Sensor ECM
From 0 o~ tB L Heater | HT [ HA1A
Battery EFI1 Fuse EFI3 Fuse

AF+ A1A+ JuUuL

Duty
£ AlA- Control

AF-

MREL

Y
GO2641945
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10.

11.

12.

Fig. 247: A/F Sensor Circuit Diagram (Bank 1 Sensor 1)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair or replace harness and connector.
OK: Go To Next Step
Check air induction system (see SFI SYSTEM ).

CHECK:
Check for vacuum leaks in the air induction system.

NG: Repair or replace.
OK: Go To Next Step
Check fuel pressure (see FEUEL PUMP ).

CHECK:
Check fuel pressure (high or low pressure).

NG: Check and repair fuel pump, fuel pipe line and filter.
OK: Go To Next Step
Check injector injection (see INSPECTION ).

CHECK:
Check injector injection (high or low injection quantity or poor injection pattern).

NG: Replace injector.
OK: Go To Next Step
Replace A/F sensor.
GO: To Next step
Perform confirmation driving pattern.

HINT:
Clear all DTCs prior to performing the confirmation driving pattern.

GO: To Next step
Are there DTCs P2195 and/or P2196 being output again?
YES: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NO: Go To Next Step
Did vehicle run out of fuel in past?
NO: Check for intermittent problems (see PRE-CHECK).
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YES: A/F sensor circuit DTCs are caused by shortage of fuel.
13. Perform confirmation driving pattern.

HINT:
Clear all DTCs prior to performing the confirmation driving pattern.

GO: To Next step
14. Are there DTCs P2195 and/or P2196 being output again?
NO: Go to step 18.
YES: Go To Next Step
15. Replace A/F sensor.
GO: To Next step
16. Perform confirmation driving pattern.

HINT:
Clear all DTCs prior to performing the confirmation driving pattern.

GO: To Next step
17. Are there A/F sensor circuit DTC codes being output again?

YES: Replace ECM (see ENGINE CONTROL MODULE (ECM) ) and perform confirmation
driving pattern.

NO: Go To Next Step

18. Did vehicle run out of fuel in past?
NO: Check for intermittent problems (see PRE-CHECK).
YES: A/F sensor circuit DTCs are caused by shortage of fuel.

DTC P2238, P2239, P2252, P2253: OXYGEN SENSOR PUMPING CURRENT CIRCUIT LOW/HIGH
(FOR A/F SENSOR) (BANK 1 SENSOR 1)

HINT:
Although the title (DTC description) says "oxygen sensor", this DTC is related to the "A/F sensor".

CIRCUIT DESCRIPTION
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DTC No. DTC Detection Condition

Trouble Area

+AJF sensor circuit low (bank 1 sensor 1)

HINT.

+ Condition (&) continues for 5.0 seconds or more;
(&) (AF+} - (AF-)is 0.1 V or less

MAIN trouble area
p2238 « A/F sensor admittance is less than 0.022 1/Q .ou e are L
*Open in A/F sensor circuit
+*Open or short in AJF sensor circuit
+Condition (&) continues for 5.0 seconds or more; + AJF sensor
(a) AF+is 0.5V or less « AJF sensor heater
P2238

* EFI main relay
« AJF sensor heater and EFI main relay circuit
+«ECM

P2239 AfF sensor circuit high (bank 1 sensor 1)

HINT:
MAIN trouble area
+Short in AfF sensor circuit

«Condition (a) continues for 5.0 seconds or more:
(a) AF+ is more than 4.5V

*Open or short in A/F sensor circuit
* AJF sensor
+AJF sensor heater

pa239 +Condition (a) continues for 5.0 seconds or more: +EFl main relay
(a) (AF+) - (AF-) is more than 0.8 V + AJF sensor heater and EFIl main relay circuit
*ECM
Condition (a) continues for 5.0 seconds or more: *Open or short in AJF sensor circuit
P2252 | a) AF-is 0.5V or less * AF sensor
*AfF sensor heater
. ) +* EFl main relay
po25a Condition (&) continues for 5.0 seconds or more: « AF sensor heater and EFI main relay circuit
(a) AF- is more than 4.5V YECM
G02641946

Fig. 248: DTC P2238, P2239, P2252 & P2253 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

DTC P2238, P2239, P2252, P2253: OXYGEN SENSOR PUMPING CURRENT CIRCUIT LOW/HIGH

(FOR A/F SENSOR) (BANK 1 SENSOR 1)

MONITOR DESCRIPTION

The air-fuel ratio (A/F) sensor varies its voltage output in proportion to the air-fuel ratio. If impedance
(alternating current resistance) or voltage output of the sensor deviates greatly from the standard, the ECM
determines if an open or short malfunction is in the A/F sensor circuit.

MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P2238: A/F sensor (bank1) open circuit between AF+ and AF-
P2238: A/F sensor (bankl) short circuit between AF+ and AF-
P2238: A/F sensor (bank1) short circuit between AF+ and GND
P2239: A/F sensor (bank1) short circuit between AF+ and +B
P2252: A/F sensor (bank1) short circuit between AF- and GND
P2253: A/F sensor (bank1) short circuit between AF- and +B

Required sensors / components (Main)

A/F sensor

Required sensors / components (Related)

ECT sensor, CKP sensor

Frequency of operation

Once per driving cycle




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

Duration 20 sec.
MIL operation 2 driving cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS
[The monitor will run whenever the following DTCs are not present See PRE-CHECK|

AJF sensor open circuit between AF+ and AF- (P2238):

TYPICAL ENABLING CONDITIONS (A/F SENSOR OPEN CIRCUIT BETWEEN AF+ AND AF-
(P2238))

Battery voltage 10.5V or more
ECT 20°C (68°F) or more
Engine condition Running
Time after engine start 20 sec. or more
Time after A/F sensor heating 20 sec. or more
Others:

TYPICAL ENABLING CONDITIONS (OTHERS)

Battery voltage 10.5 V or more
Time after ignition switch is OFF to ON 5 sec. or more

TYPICAL MALFUNCTION THRESHOLDS
AJF sensor open circuit between AF+ and AF- (P2238):

TYPICAL MALFUNCTION THRESHOLDS (A/F SENSOR OPEN CIRCUIT BETWEEN AF+ AND
AF- (P2238))
|A/F sensor admittance | Less than 0.022 1/ohm|

AJF sensor short circuit between AF+ and AF- (P2238):

TYPICAL MALFUNCTION THRESHOLDS (A/F SENSOR SHORT CIRCUIT BETWEEN AF+ AND
AF- (P2238))
[Difference between AF+ and AF- voltage Less than 0.1 V|

AJF sensor short circuit between AF+ and GND (P2238):

TYPICAL MALFUNCTION THRESHOLDS (A/F SENSOR SHORT CIRCUIT BETWEEN AF+ AND
GND (P2238))

|AF+ voltage Less than 0.5 V|
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A/F sensor short circuit between AF+ and +B (P2239):

TYPICAL MALFUNCTION THRESHOLDS (A/F SENSOR SHORT CIRCUIT BETWEEN AF+ AND
+B (P2239))

[AF+ voltage | 4.5 V or more

AJF sensor short circuit between AF- and GND (P2252):

VOLTAGE CHECK
[AF-voltage | Less than 0.5 V|

AJF sensor short circuit between AF- and +B (P2253):

TYPICAL MALFUNCTION THRESHOLDS (A/F SENSOR SHORT CIRCUIT BETWEEN AF+ AND
+B (P2253))

AF-voltage 4.5V or more

WIRING DIAGRAM

See wiring diagram under DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN (BANK
1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1 SENSOR 1).

INSPECTION PROCEDURE
HINT:
Hand-held tester only:

It is possible the malfunctioning area can be found using the ACTIVE TEST A/F CONTROL operation. The
A/F CONTROL operation can determine if the A/F sensor, heated oxygen sensor or other potential trouble
areas are malfunctioning or not.

a. Perform the ACTIVE TEST A/F CONTROL operation.
HINT:
The A/F CONTROL operation lowers the injection volume 12.5% or increases the injection volume 25%.

Connect the hand-held tester to the DLC3 on the vehicle.
Turn the ignition switch ON.
Warm up the engine by running the engine at 2,500 RPM for approximately 90 seconds.

Enter the following menus: DIAGNOSIS / ENHANCED OBD |1 / ACTIVE TEST / A/IF
CONTROL.

5. Perform the A/F CONTROL operation with the engine idle (press the right or left button).

M owDd PR
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Result:

AJF sensor reacts in accordance with increase and decrease of injection volume:

+25 % --> Rich output: less than 3.0 V

-12.5 % --> Lean output: more than 3.35 V

Heated oxygen sensor reacts in accordance with increase and decrease of injection volume:

+25 % --> Rich output: more than 0.55V

-12.5 % --> Lean output: less than 0.4 VV

NOTE:

The A/F sensor output has a few seconds of delay and the heated oxygen

sensor output has about 20 seconds of delay.

Output voltage of A/F sensor Output voltage of heated oxygen Main suspect
(sensor 1) sensor (sensor 2) trouble area
Injection volume Injection volume
+25 % R v N +25 % + __________
-125% — -125%
Case 1 | OQutput vollage Output voltage -
More than 3.35 V _I_,_I_ More than 0.55 V —/—\—/—
Less than 3.0V OK Less than 0.4V OK!
Injection volume Injection volume
+25 % +25 %
-125% +Ji‘ -125% +—L‘ | AfF sensor
Case 2 | Output voltage Output voltage (AJF sensor, heater, AJF sen-
sor circuit)
Almost NG More than 0.55 V _/_\_/_OK \
No reaction Less than 0.4V
Injection volume Injection volume
+?5 %% + __________ +25 % *_ﬂ[_ Heated oxygen sensor
“125 -12.5% (heated oxygen sensor,
Case 3 | Output voltage Output voltage heater, heated oxygen sensor
More than 3.35 V ircui
circuit)
Less than 3.0V T—Jj—OK ngitmlon NG
Injection volume Injection volume )
+05 9 * _________ +25 9% + .= Extremely rich or lean actual
-125% -125% — air-fuel ratio
Case 4 | Qutput voltage Output voltage | (Injector, fuel pressure, gas
leakage in exhaust system,
Almost NG Almost ——————NG| etc )
No reaction Mo reaction ’
G02641947

Fig. 249: A/F Sensor Output VVoltage Graph (Sensor 1/Sensor 2)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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The following A/F CONTROL procedure enables a technician to check and graph the voltage outputs of both
the A/F sensor and the heated oxygen sensor.

For displaying the graph, enter "ACTIVE TEST / A/F CONTROL / USER DATA", select "AFS B1S1 and O2S
B1S2" by pressing "YES" and push "ENTER". Then press "F4".

HINT:

o IfDTC P2238, P2239, P2252 or P2253 is displayed, check the bank 1 sensor 1 circuit.

o Read freeze frame data using the hand-held tester or the OBD I scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
was lean or rich, and other data from the time the malfunction occurred.

1. Check resistance of A/F sensor heater (see INSPECTION ).
NG: Replace A/F sensor.
OK: Go To Next Step

2. Check EFI main relay.

PREPARATION:

Remove the EFI main relay from the engine room J/B.
CHECK:

Inspect the EFI main relay.

OK:

EFI MAIN RELAY TERMINALS RESISTANCE

Tester Connection Specified Condition
3-5 10 kohm or higher
3-5 Below 1 ohm (when battery voltage is applied to terminals 1 and 2)
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G02641948

Fig. 250: Identifying EFI Main Relay Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI main relay.
OK: Go To Next Step

Check for open and short in wire harness between ECM and A/F sensor (see HOW TO USE THE
DIAGNOSTIC CHART AND INSPECTION PROCEDURE).

Reference: Bank 1 Sensor 1 System Drawing

EFI Main Relay A/F Sensor ECM

From NG +B Heater HT HA1A

Battery EFI1 Fuse EFI3 Fuse )
Sensor | AF+ LAtas Epipigh
Duty
L AlA- Control

Y

G02641949
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Fig. 251: A/F Sensor Circuit Diagram (Bank 1/Sensor 1)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair or replace harness and connector.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).

DTC P2A00: A/F SENSOR CIRCUIT SLOW RESPONSE (BANK 1 SENSOR 1)

CIRCUIT DESCRIPTION

Refer to circuit description under DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN
(BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1 SENSOR 1).

DTC No. DTC Detection Condition Trouble Area
« Open or short in A/F sensor circuit (bank 1 sensor 1) circuit
In conditions (a), (b) and (c}, when A/F sensor output voitage |+ A/F sensor (bank 1 sensor 1)
change value is below regular value against fuel trim change | « A/F sensor heater
value, ECM judges that A/F sensor circuit has slow respense | « EFI main relay
P2AQD (2 trip detection logic): + AJF sensor heater and EFI main relay circuit
(a) After engine is warmed up +Fuel pressure
{b) During vehicle driving at engine speed 1,400 rpm or more | « Injector
(c} Vehicle speed 60 to 120 km/h (37 to 74 mph) +PCV hose connection
+ECM
GO2641950

Fig. 252: DTC P2A00 - DTC Detection Condition Chart

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

MONITOR DESCRIPTION
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Locus Length

A/F Qutput (V)

Fuel Trim

Fast Sensor Slow Sensor

Y
G02641951

Fig. 253: A/F Sensor Output Voltage Graph
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The air-fuel ratio (A/F) sensor varies its output voltage in proportion to the air-fuel ratio. Based on the output
voltage, the ECM determines if the air-fuel ratio is RICH or LEAN and adjusts the stoichiometric air-fuel ratio.
The ECM also checks the fuel injection volume compensation value to check if the A/F sensor is deteriorating
or not. A/F sensor response deterioration is determined by the ratio of the A/F sensor output voltage variation

and fuel trim variation
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MONITOR STRATEGY

MONITOR STRATEGY

Related DTCs

P2A00: A/F sensor slow response

Required sensors/components (Main)

A/F sensor

Required sensors/components (Related)

VSS, CKP sensor

Frequency of operation

Once per driving cycle

Duration 60 sec.
MIL operation 2 drive cycles
Sequence of operation None

TYPICAL ENABLING CONDITIONS

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not
present

See PRE-CHECK

Engine condition Running
Time after engine start 120 sec. or more
Fuel system status Closed Loop
AJF sensor status Activated
Idle OFF
Time after idle OFF 20 sec. or more
Engine RPM 1,400 to 3,200 rpm
Vehicle speed 37 to 74 mph (60 to 120 km/h)
Fuel cut OFF

Time after fuel cut is OFF

20 sec. or more

Driving record for 20 sec. or more

25 mph (40 km/h) or more and 900 rpm or

more
TYPICAL MALFUNCTION THRESHOLDS

TYPICAL MALFUNCTION THRESHOLDS

[Response rate deterioration level 8 or more

MONITOR RESULT

Refer to PRE-CHECK for detailed information.

MONITOR RESULT

TEST ID| Description of TEST DATA

Conversion Factor

Unit| Description of TEST LIMIT

$06/$81 | Response rate deterioration level

Multiply by 0.000244 |N/A

Malfunction thresholds

WIRING DIAGRAM
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See wiring diagram under DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL STUCK LEAN (BANK
1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH (BANK 1 SENSOR 1).

INSPECTION PROCEDURE

HINT:

Hand-held tester only:

It is possible the malfunctioning area can be found using the ACTIVE TEST A/F CONTROL operation. The
A/F CONTROL operation can determine if the A/F sensor, heated oxygen sensor or other potential trouble
areas are malfunctioning or not.

Perform the ACTIVE TEST A/F CONTROL operation.

HINT:

A/F CONTROL operation lowers the injection volume 12.5% or increases the injection volume 25%.

1. Connect the hand-held tester to the DLC3 on the vehicle.
2. Turn the ignition switch ON.
3. Warm up the engine with the engine speed at 2,500 RPM for approximately 90 seconds.
4. Enter the following menus: DIAGNOSIS / ENHANCED OBD 11 / ACTIVE TEST / A/IF CONTROL.
5. Perform the A/F CONTROL operation with the engine idle (press the right or left button).
Result:

A/F sensor reacts in synchronizing with increase and decrease of injection volume

+25 % --> rich output: Less than 3.0 V

-12.5 % --> lean output: More than 3.35 V

Heated oxygen sensor reacts in synchronizing with increase and decrease of injection volume
+25 % --> rich output: More than 0.55 V

-12.5 % --> lean output: Less than 0.4 VV

NOTE: However, there is a few second delay in the A/F sensor output. & there is about
20 seconds delay in the heated oxygen sensor.
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Output voltage of A/F sensor Output voltage of heated oxygen Main suspect
(sensor 1) sensor {sensor 2) trouble area
Injection volume Injection volume
+25 % ’ ___ 1 +25% + ___ -
-12.5% -125%
Case 1 -
Output voltage Output voltage
Morethan3.35V _[—I_l_ More than 0.55V -—/‘_\_/‘
Lessthan3.0V OK Lessthan 0.4V oK
Injection volume Injection volume
+25% ’ ___ - +25% * ___ -
-125% -125% A/F sensor
Case 2 (A/F sensor, heater,
QOutput voltage Output voltage AJF sensor circuit)
NG Morethan 0.55V JU
o ion Lessthan 0.4V OK
Injection volume Injection volume
:255:‘; ---------- ’1’:552: * ——— -1 Heated oxygen sensor
e o (heated oxygen sensor,
Case 3 | QOutput voltage Output voltage heaterr, f}eat_t;)d oxygen
Morethan 3.35V —] ’_l oK NG | Sensor circui )
Lessthan3.0V Almost
No reaction
Injection volume Injection volume _
+25% ’ +25% + e Extremely rich or lean of
_12.5% N -125% the actual air-fuel ratio
Case 4 (Injector, fuel pressure,
Output voltage Output voltage gas leakage in exhaust
NG G
Aimost Amost N system, elc)
No reaction No reaction

G02641952

Fig. 254: A/F Sensor OQutput Voltage Graph (Sensor 1/Sensor 2)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

The following A/F CONTROL procedure enables a technician to check and graph the voltage outputs of both

the A/F sensor and the heated oxygen sensor.

For displaying the graph, enter "ACTIVE TEST / A/F CONTROL / USER DATA", select "AFS B1S1 and O2S

B1S2" by pressing "YES" and push "ENTER". Then press "F4".

HINT:

e DTC P2A00 may be also detected, when the air fuel ratio is stuck rich or lean.

o A low A/F sensor voltage could be caused by a rich air fuel mixture. Check for conditions that would
cause the engine to run rich.

¢ A high A/F sensor voltage could be caused by a lean air fuel mixture. Check for conditions that would
cause the engine to run lean.

o Read freeze frame data using the hand-held tester or the OBD |1 scan tool. Freeze frame data records the
engine conditions when a malfunction is detected. When troubleshooting, freeze frame data can help
determine if the vehicle was running or stopped, if the engine was warmed up or not, if the air-fuel ratio
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was lean or rich, and other data from the time the malfunction occurred.

. Are there any other codes (besides DTC P2A00) being output?
YES Go to relevant DTC chart (see DIAGNOSTIC TROUBLE CODE CHART).
NO Go To Next Step
Connect hand-held tester or OBD 11 scan tool, and read value for voltage output of A/F sensor.

PREPARATION:

a. Connect the hand-held tester or the OBD 11 scan tool to the DLC 3.

b. Warm up the A/F sensor (bank 1 sensor 1) with the engine at 2,500 RPM for approximately 90
seconds.

c. Read the A/F sensor voltage on the hand-held tester or OBD I scan tool.
CHECK:
a. Hand-held tester only:

On the hand-held tester, enter the following menus: DIAGNOSIS / ENHANCED OBD 11/
SNAPSHOT / MANUAL SNAPSHOT / USER DATA. Read the values.

b. Select "AFS B1 SI/ENGINE SPD" and press button "YES".
Monitor the A/F sensor voltage carefully.
d. Check the A/F sensor voltage under the condition as follows.
1. Allow the engine to idle for 30 seconds.

2. Engine is racing at approximately 2,500 RPM (when engine revolution is not suddenly
changed).

3. Raise the engine speed to 4,000 RPM and release the accelerator pedal fully quickly.
OK:
Standard:
Conditions (1) and (2)

Voltage changes a little in the vicinity of 3.3 V (0.66 V)* (between approximately 3.1 to 3.5 V) as
shown.

Condition (3)

AJF ratio sensor voltage increases to 3.8 V (0.76 V)* or more during engine deceleration (when fuel
cut) as shown.
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Normal Condition

(2) Approx/. 2,500 rpm

(3) Approx. 4,000 rpm

(1) Idle
Engine

Revolution | S —
"Condition (3)"

o=

Condition (1), (2):
Changes a little in vicinity of
Approx. 3.3V

Fuel Cut

AJF Ratio 3.8 V or More
Sensor . .
Voltage o

Malfunction Condition

(3) Approx. 4,000 rpm

(2) Apprc»j; 2,500 rpm
(1) Idle (1) Idle

Engine /
Revolution —— — i
AFF Ratio :
Sensor i
Voltage / '

Fuel Cut

Condition (1), (2), (3):
When A/F ratio sensor circuit is malfunctioning,
voltage value does not change at all

G02641953

Fig. 255: Engine Revolution & A/F Sensor Voltage Graph (Normal & Malfunction Condition)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

HINT:

Whenever the A/F sensor output voltage remains at approximately 3.3 V (0.660 V)* (see
"Malfunction Condition" graphic) under any condition as well as the above conditions, the A/F
sensor may have an open-circuit. This will happen also when the A/F sensor heater has an open-
circuit.

Whenever the A/F sensor output voltage remains at a certain value of approximately 3.8 V (0.76 V)
* or more, or 2.8 V (0.56 V)* or less (see "Malfunction Condition" graphic) under any condition as
well as the above conditions, the A/F sensor may have a short-circuit.

The ECM will stop fuel injection (fuel is cut) during engine deceleration. This will cause a LEAN
condition and should result in a momentary increase in the A/F sensor output voltage.

The ECM must establish a closed throttle position learned value to perform fuel cut. If the battery
terminal has been disconnected, the vehicle must be driven over 16 km/h (10 mph) to allow the
ECM to relearn the closed throttle position.

When the vehicle is driven:

The output voltage of the A/F sensor may be below 2.8 V (0.76 V)* during fuel enrichment. For the
vehicle, this translates to a sudden increase in speed with the accelerator pedal fully depressed
when trying to overtake another vehicle. The A/F sensor is functioning normally.

The A/F sensor is a current output element, and therefore the current is converted into voltage
inside the ECM. If measuring voltage at connectors of the A/F sensor or ECM, you will observe a
constant voltage.
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*: Voltage when using the OBD I scan tool.

OK: Go to step 17.
NG: Go To Next Step
Check resistance of A/F sensor heater (see INSPECTION ).
NG: Replace A/F sensor.
OK: Go To Next Step
Check EFI main relay.

PREPARATION:

Remove the EFI main relay from the engine room J/B.

CHECK:

Inspect the EFI main relay.

OK:

EFlI MAIN RELAY TERMINALS RESISTANCE

Tester Connection

Specified Condition

3-5

10 kohm or higher

3-5

Below 1 ohm (when battery voltage is applied to terminals 1 and 2)
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Fig. 256: Identifying EFI Main Relay Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI main relay.
OK: Go To Next Step

Check for open and short in wire harness between ECM and A/F sensor (see HOW TO USE THE
DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

References: Bank 1 Sensor 1 System Drawing

EFI Main Relay AJF Sensor ECM
From +B | Heater | HT 1 HA1A
Battery .
ensor
AF+ _AAIAs JuUuL
Duty
AlA- Control

MREL

Y
GO2641955
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10.

11.

Fig. 257: A/F Sensor Circuit Diagram (Bank 1 Sensor 1)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Repair or replace harness and connector.
OK: Go To Next Step
Check air induction system (see SFI SYSTEM ).

CHECK:
Check for vacuum leaks in the air induction system.

NG: Repair or replace.
OK: Go To Next Step
Check connection of PCV hose.
NG: Repair or replace PCV hose.
OK: Go To Next Step
Check fuel pressure (see EUEL PUMP ).

CHECK:
Check fuel pressure (high or low fuel pressure)

NG: Check and repair fuel pump, fuel pipe line and filter.
OK: Go To Next Step
Check injector injection (see INSPECTION ).

CHECK:
Check injector injection (high or low fuel injection quantity or poor injection pattern).

NG: Replace injector.

OK: Go To Next Step
Replace A/F sensor.

Go: To Next Step

Perform confirmation driving pattern (see DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL
STUCK LEAN (BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH

(BANK 1 SENSOR 1)).

HINT:
Clear all DTCs prior to performing the confirmation driving pattern.

Go: To Next Step
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12.

13.

14.

15.

16.

17.

18.

19.

Is there DTC P2A00 being output again?

YES Replace ECM (see ENGINE CONTROL MODULE (ECM) ) and perform confirmation
driving pattern.

NO Go To Next Step

Confirm if vehicle has run out of fuel in past?
NO Check for intermittent problems (see PRE-CHECK).
YES DTC P2A00 is caused by running out of fuel.

Perform confirmation driving pattern (see DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL
STUCK LEAN (BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH

(BANK 1 SENSOR 1)).

HINT:
Clear all DTCs prior to performing the confirmation driving pattern.

Go: To Next Step
Is there DTC P2A00 being output again?
NO Go to step 19.
YES Go To Next Step
Replace A/F sensor.
Go: To Next Step

Perform confirmation driving pattern (see DTC P2195, P2196: OXYGEN (A/F) SENSOR SIGNAL
STUCK LEAN (BANK 1 SENSOR 1) & OXYGEN (A/F) SENSOR SIGNAL STUCK RICH

(BANK 1 SENSOR 1)).

HINT:
Clear all DTCs prior to performing the confirmation driving pattern.

Go: To Next Step
Is there DTC P2A00 being output again?
YES Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NO Go To Next Step
Confirm if vehicle has run out of fuel in past?
NO Check for intermittent problems (see PRE-CHECK).
YES DTC P2A00 is caused by running out of fuel.

ECM POWER SOURCE CIRCUIT

CIRCUIT DESCRIPTION

When the ianition switch is turned ON . batterv voltaae is anplied to terminal IGSW of the ECM. The ECM
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"MREL" output signal causes current to flow to the coil, closing the contacts of the EFI main relay and
supplying power to terminal +B of the ECM.

If the ignition switch is turned OFF, the ECM holds the EFI main relay ON for a maximum of 2 seconds to
allow for the initial setting of the throttle valve.

WIRING DIAGRAM

110 Driver Side J/B
. . Ja ECM
Ignition Switch
3 2 JiC g ( \
B-R_Jave n iGel B 7o IGN2 Py e B—O{W}@IGSW
5 6 14 13 I VWV
c4
5(2G
Driver B-R 3y IF2 B-RLS)  (ea)B
Side J/B
12 8
220 G-w E1 Ke—C VW) o)

MREL

]
BR (E2)
{ E4 J E1

Engine
Room J/B

Main 1 FL Block W-B
BR

T
B

P
GO2641956

Fig. 258: Wiring Diagram - ECM Power Source
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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INSPECTION PROCEDURE
1. Check voltage between terminals +B and E1 or ECM connectors.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminals +B and E1 of the ECM connectors.
OK:

Voltage: 9to 14V

E1(-)
Y
G02641957

Fig. 259: Identifying Terminals +B & E1 Of ECM Connectors
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Proceed to next circuit inspection shown on problem symptoms table (see PROBLEM
SYMPTOMS TARI F)
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NG: Go To Next Step

2. Check for open in wire harness between terminal E1 of ECM connector and body ground (see
HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Go To Next Step
3. Check voltage between terminal IGSW of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminal IGSW of the ECM connector and the body ground.
OK:

Voltage: 9to 14V

Y
G02641958
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Fig. 260: Identifying Terminal IGSW Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 6.
NG: Go To Next Step
Check IGN fuse.

PREPARATION:

Remove the IGN fuse from the engine room J/B.
CHECK:

Check the resistance of the IGN fuse.

OK:

Resistance: Below 1 ohm

Engine Room J/B

o= e IGN Fuse
40000 Eﬁg
tnann g

100 L&

_
s
L,

‘:u}:[]b

)

P
G02641959

Fig. 261: Identifying IGN Fuse




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

Courtesy of TOYOTA MOTOR SALES, U.S.A,, INC.

NG: Replace IGN fuse.
OK: Go To Next Step

Check ignition switch (see INSPECTION ).
NG: Replace ignition switch.

OK: Check and repair harness and connector between battery and ignition switch, and
ignition switch and ECM.

Check voltage between terminal MREL of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminal MREL of the ECM connector and body ground.
OK:

Voltage: 9to 14V
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Y
G02641960

Fig. 262: Identifying Terminal MREL Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
OK: Go To Next Step

. Check EFI1 fuse.

PREPARATION:

Remove the EFI1 fuse from the engine room J/B.
CHECK:

Check the resistance of the EFI1 fuse.

OK:

Resistance: Below 1 ohm
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Fig. 263: Identifying EFI1 Fuse
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI1 fuse.
OK: Go To Next Step

. Check EFI main relay.

PREPARATION:
Remove the EFI main relay from the engine room J/B.
CHECK:

Inspect the EFI main relay.
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OK:
EFI MAIN RELAY TERMINALS RESISTANCE
Tester Connection Specified Condition
3-5 10 kohm or higher
3-5 Below 1 ohm (when battery voltage is applied to terminals 1 and 2)
NF N /
3 o—0 5

G02641962

Fig. 264: Identifying EFI Main Relay Terminals
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace EFI main relay.
OK: Go To Next Step

9. Check for open and short in wire harness between terminal MREL of ECM and body ground (see
HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Check and repair harness and connector between EFI1 fuse and battery.

FUEL PUMP CONTROL CIRCUIT

CIRCUIT DESCRIPTION

\When the enaine ic eranked cirirrent flowe from the ianition switeh terminal QRT1 to the <tarter relav coil
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(Marking: ST), and current flows to terminal STA of the 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 and the engine is running, the ECM keeps Tr ON (C/OPN relay ON) and the
fuel pump also keeps operating.

ECM
( )
IGSW
Ignition Switch C/OPN Relay
1G2 FC
O ) —._._{
Tr
ST Relay s +8
STA Si |
( ignal) NSW
ST STA
é AM2 ;
NE Signal
(NE Signall{ NE+ |
PNP
Switch
Fuel
é Main 1 Pump
Starter
:l': Battery
T
T I L =

Y
GO2641963

Fig. 265: Circuit Description - Fuel Pump Control
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

WIRING DIAGRAM
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Fig. 266: Wiring Diagram - Fuel Pump Control
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.
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G02641964

INSPECTION PROCEDURE
Hand-held tester:
1. Connect hand-held tester and check operation of fuel pump.
PREPARATION:

a. Connect the hand-held tester to the DLCS3.
b. Turn ON the ignition switch. Push the hand-held tester main switch.
c. Enter the following menus: DIAGNOSIS / ENHANCED OBD Il / ACTIVE TEST / FUEL PUMP /
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SPD.
CHECK:
Check that operating noise is heard from the relay while operating it using the hand-held tester.
OK:
Operating noise can be heard from the relay.

OK: Go to step 5.
NG: Go To Next Step
Check circuit opening relay (Marking: C/OPN).

PREPARATION:

Remove the circuit opening relay from the engine room J/B.

CHECK:

Measure the circuit opening relay.

OK:

CIRCUIT OPENING RELAY TERMINALS RESISTANCE

Tester Connection Specified Condition
3-5 10 kohm or higher

3-5 Below 1 ohm (when battery voltage is applied to terminals 1 and 2)
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G02641965

Fig. 267: Identifying Relay Terminals (Marking: C/OPN)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace circuit opening relay.
OK: Go To Next Step
Check voltage between terminal FC of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminal FC of the ECM connector and body ground.
OK:

Voltage: 9to 14 V




2005 Toyota RAV4
2005 ENGINE PERFORMANCE Engine - Diagnostics - RAV4

Y
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Fig. 268: ldentifying Terminal FC Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Go to step 5.
NG: Go To Next Step

Check for open in wire harness between EFI main relay and circuit opening relay (Marking:
C/OPN), and circuit opening relay and ECM (see HOW TO USE THE DIAGNOSTIC CHART
AND INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
Check fuel pump (see FUEL PUMP ).

NG: Repair or replace fuel pump.

OK: Go To Next Step

. Check for open in wire harness between circuit opening relay (Marking: C/OPN) and fuel pump,
and fuel pump and body ground (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
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OBD 11 scan tool (excluding hand-held tester):
1. Check fuel pump operation (see FUEL PUMP ).
CHECK:
Check if there is pressure in the fuel inlet hose.
HINT:
The pipe has fuel pressure if the sound of flowing fuel can be heard.

NG: Proceed to next circuit inspection shown on problem symptoms table (see PROBLEM
SYMPTOMS TABLE).

OK: Go To Next Step
2. Check operation circuit opening relay (Marking: C/OPN).

PREPARATION:

Connect between terminal FC of the ECM connector and the body ground.
CHECK:

Check the relay operation.

OK:

Noise can be heard from the circuit opening relay.
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Fig. 269: ldentifying Terminal FC Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Go to step 6.
OK: Go To Next Step
Check circuit opening relay (Marking: C/OPN).

PREPARATION:

Remove the circuit opening relay from the engine room J/B.
CHECK:

Measure the circuit opening relay.

OK:

CIRCUIT OPENING RELAY TERMINALS RESISTANCE
Tester Connection Specified Condition

3-5 10 kohm or higher
|13-5 Below 1 ohm (when battery voltage is applied to terminals 1 and 2)|
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Fig. 270: Identifying Relay Terminals (Marking: C/OPN)
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

NG: Replace circuit opening relay.
OK: Go To Next Step
Check voltage between terminal FC of ECM connector and body ground.

PREPARATION:

a. Remove the glove compartment (see ENGINE CONTROL MODULE (ECM)).
b. Turn the ignition switch ON.

CHECK:
Measure the voltage between terminal FC of the ECM connector and body ground.
OK:

Voltage: 9to 14 V
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Fig. 271: ldentifying Terminal FC Of ECM Connector
Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step

. Check for open in wire harness between circuit opening relay (Marking: C/OPN) and fuel pump,
and fuel pump and body ground (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE ).

NG: Repair or replace harness and connector.
OK: Go To Next Step
Check fuel pump (see FUEL PUMP ).
NG: Repair or replace fuel pump.
OK: Go To Next Step

. Check for open in wire harness between circuit opening relay (Marking: C/OPN) and fuel pump,
and fuel pump and body ground (see HOW TO USE THE DIAGNOSTIC CHART AND
INSPECTION PROCEDURE).

NG: Repair or replace harness and connector.
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
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MIL CIRCUIT MALFUNCTION
CIRCUIT DESCRIPTION
The MIL is used to indicate the ECM's detection of a vehicle malfunction.

The instrument panel 1G2 fuse provides circuit power and the ECM provides the circuit ground that illuminates
the MIL.

MIL operations should be checked visually:

The MIL should be illuminated when the ignition is first turned ON. If the MIL is always ON or OFF, use the
hand-held tester or OBD Il scan tool and follow the procedures to determine the cause of problem.

WIRING DIAGRAM
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Fig. 272: Wiring Diagram - Malfunction Indicator Light (MIL)

Courtesy of TOYOTA MOTOR SALES, U.S.A., INC.

INSPECTION PROCEDURE

HINT:

Troubleshoot in accordance with the chart below for each trouble symptom.

INSPECTION PROCEDURE

ECM

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

MIL is not illuminated hand-held tester

After inspection of step 3, start inspection from 4 in
MIL remains on case of using hand-held tester and start from 5 in
case of not using hand-held tester

1. Check operation of MIL.
PREPARATION:

a. Connect the hand-held tester or OBD 11 scan tool to the DLC3.

b. Turn ON the ignition switch and push the hand-held tester or the OBD I1 scan tool main switch
ON.

c. Switch the hand-held tester or the OBD Il scan tool from the normal mode to the check mode.
CHECK:
Check if the MIL blinks.
OK:
The MIL blinks.

OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step
2. Check bulb of MIL.

See combination meter troubleshooting.

NG: Repair or replace bulb or combination meter assembly.
OK: Go To Next Step

3. Check that ECM connectors are securely connected to ECM.
NG: Connect connector to ECM.

OK: Check for open circuit in wire harness between combination meter and ECM (see HOW
TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ).

4. Check operation of MIL (see step 1).
OK: Replace ECM (see ENGINE CONTROL MODULE (ECM)).
NG: Go To Next Step

5. IsDTC output?

CHECK:

Check DTC, refer to DIAGNOSTIC TROUBLE CODE CHART.
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OK: Repair circuit indicated by output code.

NG: Check for short circuit in wire harness between DLC3 and ECM (see HOW TO USE
THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE ) in INTRODUCTION
article.




